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ABBREVIATIONS: 
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INTRODUCTION 

 

                      India and the entire world have been dealing with the COVID-19, Corona virus 

disease 2019, ever since its emergence in December 2019 in Wuhan, China. Till date, the 

disease has claimed several lives and has affected millions of people worldwide. The disease 

is known to be caused by a highly adaptive, positive stranded RNA virus (1), and was declared 

to be a pandemic by the World Health Organisation (WHO) on 31st January, 2020 (2). 

 

                    Due to the pandemic, lockdowns and restrictions were imposed in a majority of 

countries, in order to curb its spread and a number of precautionary measures were 

researched and were circulated amongst the masses. Several studies and case series were 

undertaken globally, in order to understand the mode of transmission, symptoms, 

pathology and the subsequent management of the disease. As a result, most studies have 

indicated that the common symptoms at the onset of COVID-19 in an individual include: 

cough, high fever, fatigue, dyspnea, muscle & joint pain (3,4) amongst others. Research also 

shows that the presence of co morbidities increases the risk of contracting the disease and 

developing a severe form of it in a shorter time span (4).  

 

                    Although studies have highlighted that COVID-19 is not just a respiratory 

disorder and also affects other organs like brain, liver and kidneys of human beings (1), it is 

also noted that permanent changes might occur within the lungs of a COVID-19 patient, 

which is speculated to affect the pulmonary functions of an individual. COVID – 19 has an 

impact on the patients’ general health, including physical and mental health, and a 

persisting dyspnea related functional limitation, which can immensely hamper the daily 

activities in the life of an individual (5–7).  

 

                    According to more recent patient led research studies, COVID-19 has become a 

disease that has persistent effects on the patients’ physical, mental and social aspects of life 

that continue to affect the individual up to and even more than 6 months after overcoming 
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the initial symptoms (8). Long term impact of COVID-19 has also reflected in the quality of 

life (9,10) of individuals who got affected with the disease as evident from a number of 

researches that have studied the quality of life of individuals before and after COVID-19, 

even after 6 months of overcoming the disease. Good physical, mental and social health 

leads to a good quality of life, therefore global health scores were considered in the current 

study. 

 

                    There are various scales for understanding general, physical and mental health 

based on the score obtained from the scales (11,12). In the current study, PROMIS® Scale v1.2- 

Global Health (13) will be utilised to understand the global health scores which includes both 

physical as well as mental health. 

 

                    Moreover, dyspnea is found to be one of the most common symptoms in COVID-

19 infections. This dyspnea may lead to functional limitations. Therefore, it becomes 

imperative to understand dyspnea functional limitations secondary to COVID-19 infection. 

There are various scales which measure dyspnea (14) and a number of scales that measure 

dyspnea functional limitations (15). In the current study, dyspnea functional limitations in 

COVID-19 patients will be understood by utilising PROMIS® Item Bank v1.0- Dyspnea 

Functional Limitations- Short Form 10a(16).       

 

                    Amid the rising cases of the disease and the resultant first, second and third 

wave of cases in India, pulmonary physiotherapy has emerged as a key factor to improve the 

lung functions, reduce breathlessness and also act as a preventive measure to avoid severe 

forms of the disease. Several studies have shown that pulmonary physiotherapy during and 

after COVID-19 results into a positive change in the overall functional ability of the patient 

and also rebuilds confidence in carrying out activities of daily living (17–19). However, there 

are several factors that affect a patient’s accessibility to pulmonary physiotherapy and 

adherence to a given pulmonary rehabilitation protocol (20). 
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                    Several studies carried across the globe have proven the importance of 

pulmonary physiotherapy in reducing the discomfort of patients who were hospitalised, or 

had mild to severe effects of COVID-19 (21). Such interventions have proven to be effective in 

the long run and have a positive impact on the patient’s health when compared to those 

COVID-19 patients who did not receive these interventions.           

 

                     Ever since the reduction in the mortality rates and reductions in hospital stay, 

simultaneous mutations in COVID-19 strains, and the development of COVID-19 

vaccinations, the need for rehabilitation has been increasing, especially in patients who had 

a severe form of the disease and were impacted greatly either physically or mentally due to 

the course of events during COVID-19. Patients experiencing symptoms 12 weeks after the 

initial symptoms is termed as ‘long COVID’ (22). Respiratory rehabilitation is a must in such 

cases. The demand for rehabilitation in such cases has been on the rise (23). 

 

                    Hence, it is equally important to understand the views and experiences of 

patients who received pulmonary physiotherapy & those who did not receive pulmonary 

physiotherapy in regards to pulmonary physiotherapy after COVID-19 infections. This not 

only helps in designing better protocols, but also helps in knowing the perceptions of post 

COVID-19 patients towards pulmonary physiotherapy as they are one of the important 

stakeholders.  

 

                    Therefore, the current study was conducted to understand the global health 

score, dyspnea functional limitation scores and views & experiences of post COVID-19 

patients who received pulmonary physiotherapy and those who did not receive pulmonary 

for the disease and their overall experience with pulmonary physiotherapy.  
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RATIONALE OF THE STUDY 
 
 
 
                     COVID-19 is a pandemic as declared by W.H.O. (2) & has affected large numbers 

even in India. This disease is known to cause an array of symptoms which are primarily 

respiratory in their origin (24).  Lungs are the most commonly & severely affected organs 

due to the disease process (25). Patients present with symptoms like breathlessness, easy 

fatigability and a reduced ability to work (functional ability), even after the patient is 

declared COVID-19 free, that is, he/she is discharged from the hospital or from isolation 

period (3,26). 

 

                      Due to the above mentioned symptoms, post COVID-19 patients experience 

changes in physical as well as mental well being. This physical and mental well being can be 

evaluated using various questionnaires. One such questionnaire is PROMIS® Scale v1.2- 

Global Health, which helps in understanding physical & mental health scores (13).   

 

                       Moreover, several articles have highlighted the importance of pulmonary 

physiotherapy in patients of novel Corona virus disease (17,27,28). A large of number of 

physiotherapy associations across the world have released guidelines to deal with the 

pandemic situation, with special regards to the COVID-19 and relevant pulmonary 

physiotherapy measures (29–31). It is also to note that the execution and impact of 

pulmonary physiotherapy needs to be evaluated even from a patient point of view in order 

to facilitate further improvements in the functional abilities of COVID -19 patients. 

  

                      There is a dearth of literature about the patients’ physical and mental health 

scores, dyspnea functional limitation scores, and views & experiences towards pulmonary 

physiotherapy after COVID-19, since COVID-19 is in itself a recent entity. Therefore, the 

current study was conducted. 
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RESEARCH QUESTION: 
 

What are the global health scores by PROMIS® Scale v1.2- Global Health, dyspnea functional 

limitations scores by PROMIS® Dyspnea Functional Limitations- Short Form 10a, & views & 

experiences towards pulmonary physiotherapy through a questionnaire in post COVID-19 

patients who received pulmonary physiotherapy and those who did not receive pulmonary 

physiotherapy? 
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HYPOTHESIS: 

 

Null hypothesis: - Not applicable as this is a descriptive study.   

Alternate Hypothesis: - Not applicable as this is a descriptive study.   
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OBJECTIVE: 

To study the global health scores by PROMIS® Scale v1.2- Global Health, dyspnea 

functional limitations scores by PROMIS® Dyspnoea Functional Limitations- Short Form 

10a, and views & experiences towards pulmonary physiotherapy through a questionnaire 

in post COVID-19 patients.  
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REVIEW OF LITERATURE:  

Various articles were critically analysed and reviewed from books, journals, internet 

websites and the few applicable ones which are found to be relevant for the research have 

been included and listed below. The articles which are listed below are from the year 1994 

to 2022.  

1. COVID-19 is an infection which came into existence as viral disease under the category 

of Severe Acute Respiratory Syndrome, the first documentation of which was in the year 

2002-03, when two atypical cases of atypical pneumonia were reported in China that 

were suspected to have occurred due to SARS- associated Corona virus (32) which also 

led to a virtual impact on Chinese populations in Europe (33). Later, WHO issued a global 

warning on March 12, 2003 regarding the rising cases of SARS in China and Vietnam (34). 

Several studies indicated the link to a wild animal origin for SARS, which was eventually 

narrowed down to bats (35). A number of studies have revealed that the cause of COVID-

19 was an evolution of this virus, now named as SARS-CoV-2 (36–38). After its first 

incidence in 2019 in Wuhan, China, COVID-19 spread to multiple countries of Europe (39) 

including Italy, Spain, France (40) and Iceland (41), and the United States (42) and later on 

had a huge impact on other countries like Brazil (43) and India (44). Globally, travel was 

one factor that seemed to have a direct correlation to the spread of disease (45). The first 

case identified in India was on January 27, 2020 (46). The SARS- CoV-2 virus is known for 

its adaptations and it showed in the pandemic in various forms like Delta and Omicron 

variants that appeared in India from late 2020 onwards (47,48).  

2. COVID-19 was first referred to as a pandemic by WHO Director- General on March 11, 

2020 in his opening remarks at the media briefing, on being concerned with the 

alarming levels of spread and severity of the disease (49). Nearly 2.5 years later, this 

pandemic has caused 6,361,157 deaths across the globe with almost 559,469,605 

confirmed COVID-19 cases (50), in 180 countries including India. Therefore, COVID-19 

patient population was studied in the current research.     

3. A two point observational study by Dennis et al (51) in order to assess the multi organ 

impairment in low risk individuals with long COVID-19 showed that cardio respiratory 

and gastrointestinal symptoms were common and there was evidence of mild organ 
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impairment in heart, lungs, kidneys, liver, pancreas, and spleen. Thus, single and multi-

organ impairment was observed which was associated with prior COVID-19 

hospitalisation. But the current study was focussed on patients with lung complications 

since the idea is to study the patients’ views and experiences towards pulmonary 

physiotherapy.  

4. A prospective cohort study conducted by Logue et al (7) in 2021 on sequelae in adults at 

6 months after COVID-19 showed that nearly 31% of the patients reported worse Health 

related quality of life (HRQoL) as compared to baseline and 14 patients reported 

negative impact on at least one activity of daily living (ADL). In view of this, post COVID-

19 patients formed the sample for the study & their global health scores were 

considered. 

5. Huang et al (6) have studied the 6 month consequences of COVID-19 in patients 

discharged from the hospital and found that the most common persisting symptoms 

found in COVID-19 survivors were fatigue, muscle weakness and sleep difficulties, which 

might impact the global health scores. 

6. A study by Jacobs et al (24) shows that COVID-19 patients 35 days post discharge tend to 

show persistent symptoms which impacts their quality of life, physical and mental 

function based on PROMIS® Scale v1.2- Global Health and PROMIS® Item Bank v1.0- 

Dyspnoea Functional Limitations- Short Form 10a. Therefore, in the current study also, 

same scales were utilised. 

7. A rapid review of short and potential long term adverse health outcomes of COVID-19 

(52) quotes lungs to be the most common and seriously affected organ in the short term 

of the disease, which is also the major cause of mortality caused by COVID-19. ‘Residual 

abnormalities on chest CT scans are present in many COVID-19 survivors discharged 

from hospital 4–6 weeks after the onset of illness.’ In view of this, post COVID-19 

patients’ views & experiences of pulmonary rehabilitation were studied.   

8. Another cohort study by Weerahandi et al (53) conducted in 2020, which was a survey 

based study, obtained the global health scores of post COVID-19 patients with the help 

of PROMIS® Global Health-10 and the dyspnea characteristics through PROMIS® 
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Dyspnea Characteristics. The results showed that nearly 74% of the patients reported 

shortness of breath as a symptom even after 30 to 40 days after discharge, and reported 

a poor mental and physical health post COVID as compared to their pre COVID state. In 

view of this, post COVID-19 patients’ Global Health scores and Dyspnea Functional 

Limitation scores were studied in the current scenario. 

9. A literature review report by Demeco. A. et al (54) highlights the importance of physical 

and mental rehabilitation in COVID-19 patients in order to reduce anxiety and 

depression and restore a good quality of life. Therefore, in the current study, both the 

mental and physical health components have been included. 

10. A semi structured interview based study conducted by Mukhtar et al (55) in Nigeria in 

order to retrieve the views and experiences of discharged COVID-19 patients, in a first, 

provides insight into the actual problems faced by the patients during the hospital stay. 

The study dictates that most patients developed the disease without a history of travel 

or contact with a case. Patients reported that there was a need to improve in areas of 

patient education, caregiver & patient interaction and need to improve welfare package. 

In view of this, pulmonary rehabilitation views and experiences of patients who received 

pulmonary physiotherapy and those who did not receive pulmonary physiotherapy have 

been included so that the views and experiences in regards to pulmonary physiotherapy 

from patients’ point of view can be highlighted. 

11. Several guidelines for pulmonary physiotherapy post covid-19 (29–31) have been released 

even in Indian setup. Whether pulmonary physiotherapy has been received or not, is the 

preliminary for understanding the benefits of pulmonary physiotherapy. In view of this, 

views & experiences of post COVID-19 patients who received pulmonary physiotherapy 

and those who did not receive pulmonary physiotherapy towards pulmonary 

physiotherapy have been studied. 

12. Moreover, another case series by Shailendra Singh et al conducted in 2020 has shown 

similar results for patients in ICU as well those in isolation wards, where in appropriate 

chest physiotherapy protocols during positive state of infection has shown relief in 

dyspnea and cough,  and has also prevented ICU acquired weakness (19). In view of this in 

the current scenario, pulmonary physiotherapy views & experiences as well as global 
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health score, dyspnea functional limitation score have been studied in post COVID-19 

patients. 

13. A study by Hays et al on two-item PROMIS® Scale v1.2- Global Health concluded that the 

scale had an adequate reliability of 0.73, which is psychometrically sound, more 

practical than its four item counterpart and is suitable for group comparisons (56). 

Therefore the current study has utilised PROMIS® Scale v1.2- Global Health for 

measuring the global health of post COVID-19 patients who received pulmonary 

physiotherapy and those who did not receive pulmonary physiotherapy. 

14.  A number of cross sectional studies (57,58)have provided enough evidence for the 

reliability (r=0.98) and validity of the PROMIS® Item Bank v1.0- Dyspnoea Functional 

Limitations- Short Form 10a, and therefore this scale has been utilised in the study in 

order to measure the dyspnea functional limitation scores in post COVID-19 patients 

who received pulmonary physiotherapy and those who did not receive pulmonary 

physiotherapy. 

15. Suzuki et al (59) have found in their study based in Japan during the COVID-19 epidemic 

that the elderly participants who originally enjoyed more moderate or strenuous PA and 

those individuals with lower Health related quality of life scores on the mental aspect at 

baseline had a higher tendency towards being less active. Physical and mental health 

plays a key role in susceptibility to acquiring the COVID-19 infection, and can serve as a 

risk factor to developing COVID-19. Therefore, Global health scores have been 

calculated in the current study.  

16. In a cohort study by Noujaim et al (60), 40% of the post COVID-19 patients presented with 

complains of dyspnea and 44% experienced fatigue after 12 months of showing initial 

symptoms of the disease. This clearly indicates the impact of COVID-19 on physical 

health of individuals and is a sign of long- COVID. Thus, global health scores, which 

included physical health scores, were obtained from post COVID-19 patients who 

received pulmonary physiotherapy and from those who did not receive it. 

17. An intervention based study by Spielmanns et al (61), a comprehensive pulmonary 

rehabilitation approach helped post COVID-19 patients recover better. Hence the 

current study was aimed at understanding patients’ views and experiences with regards 
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to pulmonary physiotherapy.  

18. A descriptive study is more based on bringing out the facts, as explained by Y.K. Singh in 

his book ‘Fundamentals of Research Methodology and Statistics’ (62). So, the current 

study is a descriptive study that has descriptive results about the global health, dyspnea 

functional status and views and experiences of post COVID-19 patients. 

19. A randomised control trial of tele rehabilitation programme conducted by Jian’n Li et al 

(21) in post discharge COVID-19 patients has shown that pulmonary physiotherapy 

provided even through tele rehabilitation has been effective in enhancing the six minute 

walk distance and an increase in SF-12 component in patients who received pulmonary 

physiotherapy as compare to those who did not receive pulmonary physiotherapy. 

Therefore, the views and experiences of patients who have received pulmonary 

physiotherapy were studied in this research. 

20. Another study conducted in Maharashtra, India by Basak S et al (63) has shown that 

amongst the patients who received pulmonary physiotherapy sessions for 12 days 

starting 3 days after discharge from the hospital for COVID-19 78% had improved 

oxygen saturation levels to 98%, 75% of the participants showed resolution of fibrosis 

on chest X-ray and a majority of them reported significant reduction in dyspnea and 

chest pain. Hence, the views and experiences of patients who have received pulmonary 

physiotherapy were studied in this research. 

21. In a 2021 retrospective data analysis by Zampogna et al (64), COVID-19 patients admitted 

in a in- patient pulmonary rehabilitation program were found to have an improved Short 

Physical Performance Battery scores and the proportion of patients able to stand, rise 

from a chair and walk was significantly higher. Thus, pulmonary physiotherapy is an 

effective method of recovery from COVID-19, and the views and experiences of post 

COVID-19 patients who underwent pulmonary physiotherapy and those who did not 

receive it was evaluated in this study. 

All the above articles with reference numbers, [6,7,19, 

21,24,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,5

6,57,58,59,60,61,62,63,64], i.e.,  41 references have formed the literary background based 

on which the study was conducted. 
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METHODOLOGY 

 

Study Design: A descriptive study is a study in which factual data is collected and 

presented as it is without manipulations, involves a one- time interaction with the 

participants and can include the use of surveys of interviews (65) . 

Study Setting: Patients referred from dedicated COVID-19 hospital to physiotherapy 

OPD.  

Duration of study: Duration of the study was 18 months. 

Study population: Post COVID-19 patients were the study population  

SAMPLE SIZE 

Sample size was determined considering the proportion of post COVID-19 general health 

prevalence as the main outcome measure. Following assumptions were made from the 

study conducted by Jacobs et al (24): 

1. Expected proportion = 45.1% 

2. Relative precision = 20% 

3. Desired confidence level (1- α) = 95% 

Following formula was used for determining the sample size: 

   

 

 Where, 

p = expected proportion 

x = relative precision 

1-α/2 = desired confidence level 

 

Required sample size (n) = 136 as estimated from above formula. 

Therefore, total 136 post COVID-19 patients were included in the study. 
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SAMPLING TECHNIQUE 

 

Convenient sampling method, on first come first serve basis till the desired sample size was 

achieved. 

 

METHOD OF SELECTION OF STUDY SUBJECTS (ELIGIBILITY CRITERIA) 

The eligibility of the participants for the study was based on the  criteria mentioned below: 

    

 INCLUSION CRITERIA 

 

• Post COVID-19 patients  

• Hospitalised or isolated patients who have completed their duration of isolation.  

• Both genders.  

• Able to understand the questionnaire and are mentally and physically stable to 

answer them appropriately. 

 

EXCLUSION CRITERIA 

 

• Active COVID-19 patients 

• Patients with a previous history of respiratory dysfunctions like asthma, tuberculosis, 

and bronchitis.  

• Unstable vitals 

• Patients unwilling to be a part of the study. 

• Patients who develop serious complications secondary to COVID-19, like 

mucormycosis, cytomegalovirus (CTV), avascular necrosis  

  

  SUBJECT WITHDRAWAL CRITERIA 

   Not applicable as this is a descriptive one time study and data is collected at a single point 

of time. 
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SELECTION OF PARTICIPANTS 

Post COVID-19 participants who were referred from physicians and pulmonologists to the 

physiotherapy OPD were included in the study provided that they fulfilled the criteria. 

Convenient sampling was utilized for selecting the participants till the desired sample size 

(n=136) was achieved. 

 

MATCHING CRITERIA  

The study was a descriptive questionnaire based one- time study. Therefore, matching 

criteria was not applicable. 

 

VARIABLES 

INDEPENDENT VARIABLES 

1. PROMIS® Scale v1.2- Global Health Questionnaire (Section II of questionnaire): 

questions depicting global health 

2. PROMIS® Item Bank v1.0- Dyspnoea Functional Limitations- Short Form 10a 

Questionnaire (Section III of questionnaire): questions depicting dyspnea functional 

limitation 

3. Questions for views & experiences towards pulmonary physiotherapy for those who 

received and those who did not receive pulmonary physiotherapy 

4. Questions for views & experiences towards pulmonary physiotherapy for those who 

did not receive pulmonary physiotherapy 

 

DEPENDENT VARIABLES 

1. Global Health Scores based on PROMIS  (raw summed scores and t-scores) 

2. Dyspnea Functional Limitation Scores based on PROMIS  (raw summed scores and t-

scores) 
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3. Responses of participants (regarding views & experiences) who received and those 

who did not receive pulmonary physiotherapy towards pulmonary physiotherapy  

 

EXTRANEOUS VARIABLES 

1. Age 

2. Gender 

3. Previously diagnosed conditions (co morbidities) 

4. BMI 

5. Duration of COVID-19 infection 

6. Vaccination status 

 

 

OUTCOME MEASURES 

a) Global Health Scores- Physical and Mental Health raw summed scores and T- Scores 

of those who received pulmonary physiotherapy and those who did not receive 

pulmonary physiotherapy 

b) Dyspnea Functional Limitation raw summed scores and T- Scores of those who 

received pulmonary physiotherapy and those who did not receive pulmonary 

physiotherapy 

c) Comparison of responses regarding views and experiences towards pulmonary 

physiotherapy of those who received pulmonary physiotherapy and those who did 

not receive pulmonary physiotherapy 
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OPERATIONAL DEFINITIONS: 

 

1. COVID-19: Corona virus disease (COVID-19) is an infectious disease caused by a newly 

discovered corona virus (66). In this study, COVID-19 refers to the corona virus disease 

that occurs as a result of the infection caused due to the novel corona virus discovered 

in Wuhan, China in December 2019.  

2. Post COVID-19: Post COVID-19 is the condition of a lack of return to the usual status of 

health after acute COVID-19 illness. It might also include development of new or 

recurrent symptoms that occur after the symptoms of acute illness have resolved (67). 

In this study, Post COVID-19 would refer to individuals who are out of the infectious 

stage or have completed their isolation days and are still experiencing symptoms as a 

complication to the pathological effects of COVID-19 on the body. These include 

breathlessness, cough, chest pain, fatigue, lethargy, generalised weakness and others. 

3. Structured questionnaire: Structured questionnaire is a document that comprises of a 

number of standard questions with a particular scheme, which details the exact 

wording and sequence of the questions, for gathering important information from the 

respondents (68). In the current study, structured questionnaire consists of 

demographic data, global health, dyspnea functional limitation and pulmonary 

physiotherapy questions. 

4. Views: According to Merriam Webster dictionary, ‘view’ means ‘a mode or manner of 

looking at or regarding something’ (69). In this study, ‘views’ refers to the patients’ 

opinions and thoughts regarding pulmonary physiotherapy post COVID-19.  

5. Experiences: Merriam Webster dictionary defines ‘experience’ as ‘something 

personally encountered, undergone, or lived through.’ (70) In this study, ‘experiences’ 

refers to the patients’ perceptions towards the treatments that he/she received during 

COVID-19.  

6. Pulmonary physiotherapy: “Pulmonary rehabilitation is a comprehensive intervention 

based on a thorough patient assessment followed by patient-tailored therapies, which 

include, but are not limited to, education, exercise training, and behavior change, 

which is designed to improve the physical and psychological condition of people with 
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chronic respiratory disease in order to promote the long-term adherence of health-

enhancing behaviors.”(71) A similar meaning would imply in the current study and 

would primarily revolve around the concept of the exercises performed post COVID-

19, as a part of pulmonary rehabilitation. 
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PHOTOGRAPHS: 

 

i. Giving questionnaires to participants: 

(Female) 

 

 

(Male) 
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ii. Filling up the questionnaires by participants: 

 

(Female) 

 

 

 

(Male) 
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iii. Taking back the filled questionnaires from participants: 

(Female) 

 

(Male) 
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METHODS OF MEASUREMENTS 

 

1. Body Mass Index:  

     The body mass index of each individual was calculated by the height (in m) and weight (in 

kg) of that individual. The formula to calculate BMI calculation is as given below: 

BMI = Weight (in kg)  

          (Height)2 (in m2)  

2.  Global Health score:  

      The global health score that includes both, physical and mental health was calculated 

using the PROMIS® Scale- Global Health, v1.2. There are 10 questions in this scale that are 

used to derive the final T-score.  

 

• Step 1:     

The Global Physical Health raw score: calculated by summing the responses for Global: 03, 

06, 07, & 08.  

The Global Mental Health raw score: calculated by summing the responses for Global: 02, 

04, 05, & 10.  

Global Social Health assessed from responses of question number 9 expressed in 

percentage and absolute numbers.  

• Step 2: 

The raw sum will be applied to T-score tables (refer Annexure II (a)) for physical health and 

mental health.  

 Interpretation:  

 Higher the T- scores, better the health status.  
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3. Dyspnea Functional Limitation score:  

a) The respondents have to answer all items. 

b) The total raw score for this short form can be obtained by summing the values of the 

selected options to each question. (For T-score tables, refer Annexure II (b)).  

• Lowest possible raw score is 0. 

• Highest possible raw score is 30.  

c) Lower the score, lesser the dyspnea functional limitations.  

STUDY INSTRUMENTS/ DATA COLLECTION TOOLS 

1. PROMIS® Scale v1.2- Global Health: The PROMIS Global Health (10) measures an 

individual’s physical and mental health. (Accessed with permission from 

healthmeasures.net)  

2. PROMIS® Item Bank v1.0- Dyspnoea Functional Limitations- Short Form 10a (13) 

(Accessed with permission from healthmeasures.net) 

3. Structured Questionnaire for obtaining views and experiences towards pulmonary 

physiotherapy 

 

SPECIFICATIONS OF INSTRUMENTS 

1. PROMIS® Scale v1.2- Global Health Questionnaire consists of 10 questions; 4 each 

of global physical health and mental health, 1 question for measuring general 

health and 1 question for social health. Question 1 represented general health, 

questions 3, 6, 7, and 8 represented physical health, questions 2, 4, 5 and 10 

represented mental health and question 9 represented social health.  
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Rating for the questionnaire: 

Questions 1 to 6 and question 9 were rated on a 5 point scale ranging from Poor, 

Fair, Good, Very good and Excellent. Question 7 was rated from 0 representing 

no pain to 10 representing Worst pain imaginable. Question 8 was rated on a 5 

point scale of None, Mild, Moderate, Severe, and Very Severe. Question 10 was 

rated on a 5 point scale of Never, Rarely, Sometimes, Often and Always. 

 

Scoring: 

The Global Physical Health raw summed score and T-score were calculated from 

questions 3, 6, 7 and 8. The minimum score possible was 4 and the maximum 

score possible was 20. For further statistical purposes these raw summed scores 

and T-scores were used. 

 

 The Global Mental Health raw summed score and T-score were calculated from 

questions 2, 4, 5 and 10. The minimum score possible was 4 and the maximum 

score possible was 20. For further statistical purposes these raw summed scores 

and T-scores were used. 

 

Single question, question 9, was for social health. Further analysis was not 

possible since it was not placed in either of the global physical or global mental 

health scores, nor a separate raw score and t- score table for social health was 

available based on PROMIS® Scale v1.2- Global Health Questionnaire. Therefore 

the data was only limited to absolute numbers and percentages.   

    

2. PROMIS® Item Bank v1.0- Dyspnea Functional Limitations- Short Form 10a 

Questionnaire consists of 10 questions which assess the dyspnea experienced by 

the participants in the past 7 days while performing a list of activities.  

Rating for the questionnaire: 

Rating for all the questions is based on a 5 point scale with options as No 

Difficulty, A little difficulty, Some Difficulty, Much Difficulty and I did not perform 

this task in the past 7 days.  

 



29 
 

Scoring: 

The Dyspnea Functional Limitation raw summed score and T-score were 

calculated from the responses obtained from all 10 questions. The minimum 

score possible was 0 and the maximum score possible was 30. For further 

statistical purposes these raw summed scores and T-scores were used. 

 

3. Questionnaire for views and experiences regarding pulmonary physiotherapy 

consisted of two sections. Only one section was supposed to be answered by the 

participants based on the response of first question of this section (section IV).  

 

Section IV A was answered by those participants who received pulmonary 

physiotherapy. This section consisted of 9 questions, out of which 7 questions 

were closed ended and 2 questions were open ended. 2 closed ended questions 

had a single select option, while 5 closed ended questions had multiple select 

options.  One question was rated Yes or No and the other question was rated on 

a 5 point scale of Poor, Fair, Good, Very good and Excellent. 

 

Section IV B was answered by those participants who did not receive pulmonary 

physiotherapy. This section consisted of 9 questions, out of which 8 questions 

were closed ended and 1 question was open ended and optional. 6 closed ended 

questions had a single select option, while 2 closed ended questions had multiple 

select options. First question was rated by Yes or No. Questions 4, 5, 6, 7 and 8 

were rated by Yes, No or Can’t Say. 
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GENERAL PROCEDURE 

 

Before the commencement of study, requisite permission from head of institution and 

medicine department was taken. Clearance from Institutional Ethics Committee (IEC) and 

BORS was obtained [annexure VI (a), VI (b)]. Subjects were screened as per the inclusion 

criteria. The study protocol was informed to the participants and informed written consent 

was taken from the subjects. 

 The entire procedure was explained to the subjects. The PROMIS® Scale v1.2- Global Health, 

PROMIS® Item Bank v1.0- Dyspnoea Functional Limitations- Short Form 10a and 

questionnaire for views and experiences of pulmonary physiotherapy were administered to 

the subjects.  

PROMIS® Scale v1.2- Global Health was used to assess the patients’ global physical and 

mental health. Participants’ responses were used to calculate the raw summed scores which 

were then used to derive the T- scores and standard error.   

PROMIS® Item Bank v1.0- Dyspnoea Functional Limitations- Short Form 10a was used to 

assess the patients’ dyspnea functional limitations in the past one week. Participants’ 

responses were used to calculate the raw summed scores which were then used to derive 

the T- scores and standard error. 

The participants were requested to mark the questionnaire based on whether or not they 

had received pulmonary physiotherapy for obtaining their views and experiences. 

The marked response of participants forms the data for the study. These data was later 

analyzed statistically for obtaining the results. 
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FLOW CHART OF GENERAL PROCEDURE 

 

 
 
 
 
 
 
 
 

                                Study protocol was prepared. 

                                         
                   Questionnaire was prepared. 

                                         
                                Questionnaire was validated. 

                                                      
  Requisite permission was taken from the head of the institute. 

                                         
                 Ethics approval was obtained. 

                                         
            Board of Research Studies (BORS) clearance obtained. 

                                         
Study protocol was explained to the participants. 

                                         
Written consent was taken from participants. 

                                         
Instructions regarding marking questionnaire was explained to participants. 

                                         
Participants were provided with questionnaire 

                                         
Questionnaire was marked by the participants. 

                                         
             Collection of the questionnaire 

                                         
                     Raw data was collected 

                                         
                         Analysis of the data 

                                         
                                 Final result 
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METHOD OF DATA COLLECTION RELEVANT TO OBJECTIVES 

 

1. A validated structured questionnaire was utilised for collection of data. 

i. Section- I of the questionnaire will help in collection of demographic data. 

ii. Section- II helped in collection of general, physical & mental health scores.  

iii. Section- III helped in collection of data for dyspnea functional limitations. 

iv. Section- IV helped in collecting the responses for pulmonary physiotherapy. 

 

2. i. Physical health score was obtained from PROMIS® Scale v1.2- Global Health. 

ii. Mental health score was obtained from PROMIS® Scale v1.2- Global Health. 

iii. Dyspnea functional limitation score was obtained from PROMIS® Item Bank v1.0- 

Dyspnoea Functional Limitations- Short Form 10a 

iv. Views & experiences of post COVID-19 patients towards pulmonary physiotherapy 

were obtained from the structured questionnaire. 

 

3. Data collected was compiled to understand the global health (physical & mental 

health) scores, Dyspnea functional limitations and views & experiences of post 

COVID-19 patients who received pulmonary physiotherapy versus those who did not 

receive pulmonary physiotherapy.  
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DATA MANAGEMENT AND ANALYSIS PROCEDURE 

 

DATA MANAGEMENT 

 

             The participants were allotted UID numbers and the data will be entered in Microsoft 

Excel spreadsheet 2007, based on the UIDs in order to maintain confidentiality of the 

participants. 

               Cleaning of data was undertaken by utilisation of EPI info software version 7. All raw 

data was used for further statistical analysis with required statistical tests. 

 

 

DATA ANALYSIS- PLAN & METHODS 

 

• Statistical Analysis: 

   The collected raw data was coded and analysed using a statistical software STATA version 

10.1, year 2011. 

   Descriptive and inferential statistics procedures were performed. 

 

• Descriptive statistics included summary measures like frequency and percentages 

for qualitative variables (views, experiences). Mean and standard deviations were 

used to summarise quantitative variables (like age, BMI) and, median and inter 

quartile range were used to summarise Global Health scores & Dyspnea Functional 

Limitation scores.   

 

• Sub group analysis were also be performed where subjects were categorised into 2 

groups; subjects who received pulmonary physiotherapy, and, subjects who did not 

receive pulmonary physiotherapy. 

 

Pearson’s Chi Square test was used to compare differences in proportions in two 
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subgroups. Two independent samples’ T-test was used to compare differences in the 

mean of the two subgroups. 

 

Skewed data was represented by minimum and maximum scores, median and 

Quartile Deviation. 

 

Comparison of mean scores of 2 groups, i.e. participants who received pulmonary 

physiotherapy and those who did not receive pulmonary physiotherapy was 

analysed with two sample Wilcoxon rank- sum (Mann- Whitney) test for Global 

Physical and Mental Health scores. 

 

Dyspnea Functional Limitation scores were normally distributed, therefore two 

sample t- test with equal variance was used.  

 

p < 0.05 was considered statistically significant.  
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RESULT 

 

Demographic data Representations 

136 participants took part in the study, and completed the questionnaire. All 136 

questionnaires were completely filled by each participant. Hence, 136 participants’ data was 

analysed statistically for interpretation of results. 

• The mean age was 33.71 ± 11.29 years with a minimum of 15 and maximum of 53 

years for all the participants (Table 1, Graph 1). In the group of individuals who 

received pulmonary physiotherapy for COVID-19, mean age was 39.85± 8.31years, 

while mean age in the sample of individuals that did not receive pulmonary 

physiotherapy for COVID-19 was 30.47 ± 11.34 years. 

• Mean height of the participants was 163.99 ± 8.3 cm with a range of 150 to 182 cm. 

Mean height of the participants who received pulmonary physiotherapy was 164.44± 

8.63 cm, while mean height of individuals who did not receive pulmonary 

physiotherapy for CVOID-19 was 163.75±8.16 cm. (Table 1, Graph 2) 

• Mean weight of participants was 64.69 ±14.39 kg ranging between 40 to 94 kg. Mean 

weight of the participants who received pulmonary physiotherapy was 67.1 ±13.89 

kg and mean body weight of those who did not receive pulmonary physiotherapy 

was 63.44 ± 14.58 kg. (Table 1, Graph 3) 

• Mean Body Mass Index (BMI) was 23.99 ± 4.73 ranging between 16 and 34. Mean 

BMI scores of those received pulmonary physiotherapy was 24.7 ± 4.68, whereas in 

those who did not receive pulmonary physiotherapy the mean BMI score was 23.61 

± 4.75. (Table 1, Graph 4) 

• 27.94% (n=38) were males and 72.06% (n=98) were females. Among the participants 

who received pulmonary physiotherapy, 33 were females and 14 were males, while 

amongst those who did not receive pulmonary physiotherapy, 65 were females and 

24 were males. (Table 2, Graph 5)  

• 52.94% (n=72) of the participants were single and 47.06% (n=64) were married. 

Amongst those who received pulmonary physiotherapy, 70.2% (n=33) were married 
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and 29.8% (n=14) were single, while amongst those who did not receive pulmonary 

physiotherapy, 34.83% (n=31) were married and 65.17% (n=58) were single. (Table 3, 

Graph 6) 

Tables representing the responses obtained from COVID-19 pulmonary physiotherapy 

questionnaire: Section I 

i. Out of 136 participants, 7 were previously diagnosed with diabetes mellitus, 26 were 

diagnosed as overweight or obese, 7 were diagnosed as PCOS, and 6 were diagnosed 

with hypothyroidism. (Table 4, Graph 7) 

ii. 23.53% (n=32) were vaccinated by Covishield before contracting COVID-19. Out of 

these 32 recipients, 20 participants had received one dose, while 12 participants had 

received 2 doses of the vaccine. (Table 5, Graph 8) (Table 6, Graph 9) (Table 7, Graph 

10) 

iii. 18.38% (n=25) of the participants got infected in 2020, 77.21% (n=105) got infected 

in 2021 and 4.41% (n=6) got infected in early 2022. (Table 8, Graph 11) 

iv. 75.74% (n=103) participants underwent home quarantine. 14.71% (n=20) stayed at 

isolation/quarantine centres during the course of infection. 14.71% (n=20) 

underwent hospitalization. (Table 9, Graph 12) 

v. Amongst the participants who were hospitalised, 6 stayed in the wards for 1 to 5 

days, 4 stayed for 6 to 10 days and 10 stayed in the ward for 11 to 15 days. (Table 10, 

Graph 13). 

6 of such participants stayed in the ICU for 0 to 4 days, 8 stayed for 5 to 9 days, 5 

stayed for 10 to 14 days and 1 stayed for 15 to 19 days. (Table 11, Graph 14) 

vi. The mean duration for isolation/ quarantine was 17.61 ± 5.23 days amongst the 136 

participants. (Table 12, Graph 15) 

vii. 73 participants experienced fatigue, 62 experienced shortness of breath, 103 

participants experienced cough and 118 participants had fever during the course of 

disease. 63 participants experienced lack of taste, 70 had muscular pain, 81 had lack 

of smell and 83 had headache. 74 participants had joint pain, 24 experienced 

confusion, 18 had diarrhea, and 17 had eye irritation. 11 participants had other 

symptoms like drowsiness and 11 had neuropathic pain when infected with COVID-

19. (Table 13, Graph 16) 
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Section II: General Health 

Based on PROMIS® Scale v1.2- Global Health, following responses were obtained. (Table 14, 

Graph 17- 21):   

i. Participants responded to the question ‘In general, would you say your health is..’ as 

follows:  

19.85% responded as ‘Fair’, 44.11% responded as ‘Good’, 29.41% responded as ‘Very 

Good’ and 6.61% responded as ‘Excellent’. 

ii. For the question ‘In general, how would you say your quality of life is..’, the 

participants responded as follows: 

16.91% responded as ‘Fair’, 46.32% responded as ‘Good’, 33.82% participants 

responded as ‘Very Good’ and 2.94% responded as ‘Excellent’. 

iii. For the question, ‘In general, how would you rate your physical health?’ the 

responses of participants were as follows: 

7.35% participants responded ‘Poor’, 21.32% responded ‘Fair’, 26.47% responded as 

‘Good’, 40.44% responded as ‘Very Good’ and 4.41% participants responded 

‘Excellent’. 

iv. For the question, ‘In general, how would you rate your mental health, including your 

mood and ability to think?’ the responses of participants were as follows: 

4.41% participants responded ‘Poor’, 11.02% responded ‘Fair’, 32.35% responded as 

‘Good’, 42.64% responded as ‘Very Good’ and 9.55% participants responded 

‘Excellent’. 

v. For the question, ‘In general, how would you rate your satisfaction with social 

activities and relationships?’ the responses of participants were as follows: 

4.41% participants responded ‘Poor’, 10.29% responded ‘Fair’, 30.14% responded as 

‘Good’, 40.44% responded as ‘Very Good’ and 14.7% participants responded 

‘Excellent’. 

vi. For the question, ‘In general, please rate how well you carry out your usual social 

activities and roles. (This includes activities at home, at work, and in community and 

responsibilities as a parent, child, spouse, employee, friend, etc..)’ the responses of 

participants were as follows: 
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4.41% participants responded ‘Poor’, 41.91% responded as ‘Good’, 37.5% responded 

as ‘Very Good’ and 16.17% participants responded ‘Excellent’. 

vii. For the question, ‘To what extent are you able to carry out your everyday physical 

activities such as walking, climbing stairs, carrying groceries, or moving a chair?’ the 

responses of participants were as follows:  

4.41% participants responded ‘A little’, 33.08% participants responded ‘Moderately’, 

35.29% responded as ‘Mostly’ and 27.2% responded as ‘Completely’.  

viii. In response to the question, ‘In the past 7 days, how often have you been bothered 

by emotional problems such as feeling anxious, depressed or irritable?’ following 

results were obtained: 

10.29% of participants responded ‘Always’, 6.61% responded ‘Often’, 42.64% 

responded ‘Sometimes’, 21.32% responded ‘Rarely’ and 19.11% responded ‘Never’. 

ix. ‘In the past 7 days, How would you rate your fatigue on average?’ question yielded 

the following responses from the participants:  

2.2% responded ‘Very severe’, 4.41% responded ‘Severe’, 38.23% responded 

‘Moderate’, 33.82% responded ‘Mild’ and 21.32% responded ‘None’. 

x. In response to the question, ‘In the past 7 days, How would you rate your pain on 

average?’, following results were obtained: 

32.35% of the participants responded ‘0’ as their pain, 25% of the participants rated 

their pain scores as 1,2 or 3, 26.47% of the participants reported their pain scores to 

4,5, or 6, while 16.17% of the participants reported pain scores of 7, 8, or 9. 

xi. Responses to the question asking the symptoms currently experienced by the 

participants are shown in Table 15 and Graph 22. Based on this it is found that 

maximum participants presented with fatigue (n=80), minimum presented with 

fever, diarrhea and lack of smell (n=0). 58 participants had joint pain, 43 had 

headache, 39 had muscular pain, 32 complained of cough, and 26 had shortness of 

breath. 22 participants had confusion, 19 had lack of taste, 13 complained of stress 

and 3 participants had eye irritation. 

The data is expressed in absolute numbers as this question’s options as selected by 

the participants were multiple in nature. 
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Section III: Dyspnea Functional Status  

 

Based on shortness of breath experienced by the participants over the past 7 days while 

performing various tasks, the rating obtained for each task as per PROMIS® Item Bank v1.0- 

Dyspnea Functional Limitations- Short Form 10a questionnaire is as follows and is 

represented in Table 16 and Graph 23. 

 

i. Dressing yourself without help: Maximum participants had no difficulty (n=15), 

whereas some participants (n=9) had a little difficulty and very few (n=1) had 

some difficulty and much difficulty respectively. 

ii. Walking 50 steps/ paces on flat ground at a normal speed without stopping: 

Most participants (n=15) had some difficulty when performing this task, while 

some of them (n=9) had a little difficulty whereas very few (n=2) faced much 

difficulty. 

iii. Walking up 20 stairs (2 flights) without stopping: Majority of the participants 

(n=15) had some difficulty during this task, some of them (n=5) had little 

difficulty, whereas few of them (n=5) had much difficulty and only one of them 

had no difficulty. 

iv. Preparing meals: Most of the participants (n=17) had some difficulty when 

performing this task. Some of the participants (n=4) had no difficulty, (n=3) had a 

little difficulty whereas a few (n=2) had much difficulty.  

v. Washing dishes: Maximum participants (n=12) had some difficulty, some of them 

(n=9) had much difficulty while a few of them (n=5) had a little difficulty in 

performing this task. 

vi. Sweeping or mopping: Majority of the participants (n=15) had some difficulty 

while doing this activity, an equal number of participants (n=5) had no difficulty 

and much difficulty and very few participants (n-=1) had a little difficulty.  

vii. Making a bed: Most of the participants (n=15) found some difficulty while 

performing this task, whereas an equal number of participants (n=5) found a 

little difficulty and no difficulty. Only one participant found much difficulty when 

doing this task. 
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viii. Lifting something weighing about 4.5-9kg, like a large bag of groceries: Majority 

of the participants (n=18) answered that they had some difficulty while doing this 

task, some of them had a little difficulty (n=7) and only one participant had much 

difficulty while doing this task. 

ix. Carrying something weighing about 4.5-9 kg, like a large bag of groceries, from 

one room to another: A majority of the participants (n=20) had much difficulty 

when performing this task, few of them (n=5) had some difficulty and one had a 

little difficulty. 

x. Walking (faster than your usual speed) for almost 1 km without stopping: 

Maximum participants (n=19) had some difficulty, some of them (n=5) had a little 

difficulty and two participants had much difficulty when performing this task. 

 

 

 

Section IV: Pulmonary Physiotherapy Questions  

When asked for whether the participants received pulmonary physiotherapy for COVID-19, 

the responses obtained were 34.55% for YES and 65.45% for NO. (Refer Table 17, Graph 24) 

Therefore, 47 participants (34.55%) answered section IV A, whereas 89 participants 

(65.45%) answered section IV B. 

 

Section IV A: views and experiences of participants who received pulmonary 

physiotherapy 

i. When asked who referred the participants for pulmonary physiotherapy, 21 

participants responded as Physician, 17 responded as Pulmonologist and 19 

responded that they were referred through social media. The data is expressed in 

absolute numbers as this question’s options as selected by the participants were 

multiple in nature. (Table 18, Graph 25) 

ii. Maximum participants (n=31) responded as Post COVID-19 infection and some 

others responded (n=29) as During COVID-19 infection when asked to answer when 

did they receive pulmonary physiotherapy for COVID-19. The data is expressed in 
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absolute numbers as this question’s options as selected by the participants were 

multiple in nature. (Table 19, Graph 26) 

iii. Majority of participants (n=44) reported that they received pulmonary physiotherapy 

through tele rehabilitation, some of them (n=6) received it in ICU and wards each, 

few of the participants (n=4) received it in physiotherapy clinic and 2 of them 

received it through home visits by physiotherapist. (Table 20, Graph 27) 

iv. When asked in detail about the type of exercises that the participants were 

recommended, 26 participants out of the total 47 who received pulmonary 

physiotherapy performed pursed lip breathing, 22 participants performed upper 

limb coordinated breathing exercises, 20 participants performed balloon blowing 

exercises and breathing control, 8 performed segmental expansion exercises, 4 

performed ACBT (Active Cycle of Breathing Technique) and 3 performed incentive 

spirometry. (Table 21, Graph 28) 

v. 4 participants received 6 to 10 pulmonary physiotherapy sessions in ICU, and 1 

received 11 to 15 sessions in the ICU. 5 participants received 6 to 10 sessions in the 

hospital wards, while 1 received 11 to 15 sessions in the wards. 4 participants 

received 1 to 5 sessions through home visit by a physiotherapist. 33 participants 

received 1 to 5 pulmonary physiotherapy sessions through tele rehabilitation, 23 

received 6 to 10 sessions and 10 participants received 11 to 15 sessions. (Table 22, 

Graph 29)  

vi. The mean duration for which the participants continued the exercises was 27.8 ± 

24.56 days with a minimum of 5 days and maximum of 90 days.10 participants 

continued the exercises for 16 to 20 days, 8 continued for 6 to 10 days, 7 continued 

for 1 to 5 days, 4 continued for 11 to 15 days and 3 participants continued the 

exercises for 21 to 25 days. 2 participants continued the exercises for 36 to 40 days, 

46 to 50 days, 51 to 55 days, 61 to 65 days and 86 to 90 days each. 1 participant 

continued the exercises for 31 to 35 days, 41 to 45 days, 56 to 60 days, 71 to 75 days 

and 81 to 85 days each. (Table 23, Graph 30) 

 

vii. When asked how many of them were continuing the exercises till the date that they 

completed the questionnaire, 46.8% answered YES while 53.2% answered NO. (Table 

24, Graph 31). 19 participants who answered NO selected ‘Not needed anymore’ as 
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the reason for discontinuing the exercises, 12 selected ‘Did not get the time’ and 2 

selected ‘Did not know what to do’.(Table 25, Graph 32) 

viii. When asked for their experience with pulmonary physiotherapy during COVID-19, 33 

participants answered Very Good, 8 participants answered Fair and 6 participants 

answered Good. (Table 26, Graph 33) 

Section IV B: views and experiences of participants who did not receive pulmonary 

physiotherapy 

i. When asked whether the participants were referred for pulmonary 

physiotherapy, 24.72% of the participants who did not receive pulmonary 

physiotherapy for COVID-19 responded YES, and 75.28% responded NO. (Table 

27, Graph 34) 

ii. Out of those participants who were referred for pulmonary physiotherapy, 20 

participants reported that they were referred through social media, 9 of them 

referred by physician and 7 of them were referred by pulmonologist. (Table 28, 

Graph 35) The data is expressed in absolute numbers as this question’s options 

as selected by the participants were multiple in nature. 

iii. For reasons of not receiving pulmonary physiotherapy, 67 participants responded 

that they were not referred by a specialist, 26 responded that they had financial 

constraint and 23 responded that the hospital did not have pulmonary 

physiotherapy services (Table 29, Graph 36). 

iv. 42 participants responded YES when asked if they feel their recovery would have 

been faster if they had received pulmonary physiotherapy, while 24 responded 

not sure and 23 responded NO. (Table 30, Graph 37) 

v. 64 participants responded that if given a chance, they would be willing to begin 

pulmonary physiotherapy for post COVID-19, while 25 participants responded 

NO. (Table 30, Graph 37) 

vi. 64 participants were aware that pulmonary physiotherapy is also helpful in post 

COVID-19 infection, 19 were unaware and 6 participants were not sure. (Table 

30, Graph 37) 
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vii. 45 participants responded YES when asked if they had seen anyone that they 

know receive pulmonary physiotherapy after or during their COVID-19 infection, 

while 44 responded NO. (Table 30, Graph 37) 

viii. When asked if the participants had ever received physiotherapy for any other 

condition before getting infected with COVID-19, 59 participants answered NO, 

and 30 participants answered YES. (Table 30, Graph 37) 

ix. For those who answered yes for receiving physiotherapy before getting infected 

with COVID-19, 21 participants reported ‘Back pain’ as the reason to do so and 9 

reported ‘Neck pain’ as the reason. (Table 31, Graph 38) 

 

Data interpretation of Global Health Scores based on T- score tables for Physical Health, 

Mental Health and Dyspnea Functional Limitation 

Based on the responses obtained from the questionnaire, the T-score tables for Global 

Health scores, that is for Physical as well Mental Health scores were derived.  

Participants who received pulmonary physiotherapy 

                        The mean Global Physical Health raw summed score for the participants who 

received pulmonary physiotherapy was 13.49 ± 2.7, with a minimum of 9 and maximum of 

19. As there were large variations between the minimum and maximum scores median and 

Quartile deviation for the data was found. Median was 13 and QD was 2. The mean Global 

Physical Health T- score for these participants was 44.15 ± 7.65, with a minimum of 32.4 and 

maximum of 61.9. Median was 7.65 and QD was 5.5. The mean Global Physical Health 

standard error for these participants was 4.34 ± 0.29, with a minimum of 4.1 and maximum 

of 5.2. Median was 4.2 and QD was 0.25. (Table 32, Graph 39) 

                       The mean Global Mental Health raw summed score for the participants who 

received pulmonary physiotherapy was 14.19 ± 2.35, with a minimum of 10 and maximum 

of 18. As there were large variations between the minimum and maximum scores median 

and Quartile deviation for the data was found. Median was 14 and QD was 2. The mean 

Global Mental Health T- score for these participants was 48.96 ± 5.92, with a minimum of 

38.8 and maximum of 59. Median was 48.3 and QD was 4.9. The mean Global Mental Health 
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standard error for these participants was 3.69 ± 5.92, with a minimum of 3.6 and maximum 

of 3.9. Median was 3.7 and QD was 0.05. (Table 32, Graph 39) 

                       The mean Dyspnea Functional Limitation raw summed score for the 

participants who received pulmonary physiotherapy was 13.38 ± 1.19, with a minimum of 

12 and maximum of 16. As there were large variations between the minimum and maximum 

scores median and Quartile deviation for the data was found. Median was 13 and QD was 

0.37. The mean Dyspnea Functional Limitation T- score for these participants was 53.76 ± 

1.2, with a minimum of 52.3 and maximum of 56.4. Median was 53.4 and QD was 0.37. The 

mean Dyspnea Functional Limitation standard error for these participants was 2.07 ± 0.05, 

with a minimum of 2 and maximum of 2.1. Median was 2.1 and QD was 0.04. (Table 32, 

Graph 39) 

Participants who did not receive pulmonary physiotherapy 

                      The mean Global Physical Health raw summed score for the participants who 

did not receive pulmonary physiotherapy was 14.83 ± 3.21, with a minimum of 8 and 

maximum of 19. As there were large variations between the minimum and maximum scores 

median and Quartile deviation for the data was found. Median was 15 and QD was 2 .5 . The 

mean Global Physical Health T- score for these participants was 48.6 ± 9.34, with a minimum 

of 29.6 and maximum of 61.9. Median was 47.7 and QD was 7.05. The mean Global Physical 

Health standard error for these participants was 4.52 ± 0.35, with a minimum of 4.1 and 

maximum of 5.2. Median was 4.4 and QD was 0.33. (Table 33, Graph 39) 

                      The mean Global Mental Health raw summed score for the participants who did 

not receive pulmonary physiotherapy was 13.1 ± 2.9, with a minimum of 5 and maximum of 

17. As there were large variations between the minimum and maximum scores median and 

Quartile deviation for the data was found. Median was 14 and QD was 1.5. The mean Global 

Mental Health T- score for these participants was 46.1± 7.32, with a minimum of 25.1 and 

maximum of 56. Median was 48.3 and QD was 3.65. The mean Global Mental Health 

standard error for these participants was 3.7 ± 0.12, with a minimum of 3.6 and maximum 

of 4.1. Median was 3.7 and QD was 0.05. (Table 33, Graph 39) 

                       The mean Dyspnea Functional Limitation raw summed score for the 

participants who did not receive pulmonary physiotherapy was 19.5 ± 1.65, with a minimum 
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of 16 and maximum of 23. As there were large variations between the minimum and 

maximum scores median and Quartile deviation for the data was found. Median was 19.5 

and QD was 1.12. The mean Dyspnea Functional Limitation T- score for these participants 

was 59.9 ± 1.66, with a minimum of 56.4 and maximum of 63.5. Median was 3.65 and QD 

was 1.12. The mean Dyspnea Functional Limitation standard error for these participants was 

2.05 ± 0.06, with a minimum of 2 and maximum of 2.2. Median was 0.05 and QD was 0.05. 

(Table 33, Graph 39) 

 

 

Global Physical Health scores obtained from PROMIS® Scale v1.2- Global Health 

Questionnaire 

                         When Global Physical Health raw summed score, T-score and standard error 

was compared in participants who received pulmonary physiotherapy with those who did 

not receive pulmonary physiotherapy, it was found to be significant when analysed with two 

sample Wilcoxon rank-sum (Mann- Whitney) test with p values of 0.0046, 0.0046 and 

0.0005 respectively. (Refer Table 34, 35, 36) 

Global Mental Health scores obtained from PROMIS® Scale v1.2- Global Health 

Questionnaire 

                          When Global Mental Health raw summed score, T-score and standard error 

was compared in participants who received pulmonary physiotherapy with those who did 

not receive pulmonary physiotherapy, it was statistically non significant when analysed with 

two sample Wilcoxon rank-sum (Mann- Whitney) test. (Refer Table 37, 38, 39) 

Dyspnea Functional Limitation scores obtained from PROMIS® Item Bank v1.0- Dyspnea 

Functional Limitations- Short Form 10a Questionnaire 

                          When Dyspnea Functional Limitation raw summed score, T-score and 

standard error was compared in participants who received pulmonary physiotherapy with 

those who did not receive pulmonary physiotherapy using two sample t- test with equal 

variances, p value was found to be significant with p values of 0.0001 and 0.0001 for raw 
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summed score and T- score respectively, whereas it was not significant for standard error of 

Dyspnea Functional Limitation score.(Refer Table 40, 41, 42) 

Comparison of proportions in two groups having DFL scores 

 

                        When difference in proportions of Dyspnea Functional Limitation scores was 

compared in 2 subgroups (participants who received pulmonary physiotherapy versus 

participants who did not receive pulmonary physiotherapy), the data was found to be 

statistically non significant when analysed with Pearson’s Chi Square test. (Table 43) 

Assessment of Correlation between different scores by Spearman’s rank order correlation 

coefficient (Rho)  

 

                       When assessment of correlation between different scores was carried out by 

Spearman’s rank order correlation coefficient, it was found that dyspnea functional 

limitation scores are not significantly correlated with or dependent on physical health score 

or mental health scores. (Table 44) 
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DISCUSSION 

 

                   The study on ‘Global Health Score, Dyspnea Functional Limitation Score And 

Views & Experiences Towards Pulmonary Physiotherapy In Post Covid-19 Patients Who 

Received Pulmonary Physiotherapy Versus Those Who Did Not Receive Pulmonary 

Physiotherapy: A Descriptive Study’ was in a position to understand the global health scores, 

dyspnea functional limitation scores and the views and experiences who pulmonary 

physiotherapy with those who did not receive pulmonary physiotherapy, thereby answering 

the research question. 

 

                   Based on the results of the global health scores by PROMIS® Scale v1.2- Global 

Health Questionnaire, mean raw summed scores for Global physical health of participants 

who received pulmonary physiotherapy was 13.49 ± 2.71, while in those who did not 

receive pulmonary physiotherapy was 14.83 ± 3.21.  

 

                   Mean raw summed scores for Global mental health of participants who received 

pulmonary physiotherapy was 14.19 ± 2.35, while in those who did not receive pulmonary 

physiotherapy was 13.1 ± 2.9.  

 

                   Single question that is question 9 was for social health which has been 

represented in percentage and absolute numbers. Further analysis and statistical tests could 

not be applied as this question was an independent entity in the questionnaire and does not 

find its place for T-score calculations in both PROMIS Global Physical Health and PROMIS 

Global Mental Health. Hence, further discussion can based on absolute numbers and 

percentages only which showed that only 4.41% of the participants had a poor satisfaction 

in social activities and relationships. 

 

.                  Mean raw summed scores for Dyspnea functional limitation based on PROMIS® 

Item Bank v1.0- Dyspnea Functional Limitations- Short Form 10a of participants who 

received pulmonary physiotherapy was 13.38 ± 1.19, while in those who did not receive 

pulmonary physiotherapy was 19.5 ± 1.65.  
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                   The views and experiences towards pulmonary physiotherapy of participants who 

received pulmonary physiotherapy were: 

 

1. 46.8% of the participants who received pulmonary physiotherapy (n=22) were still 

continuing the recommended exercises. 

2. 76% of the participants who received pulmonary physiotherapy discontinued it 

because they felt that it was not needed anymore, while 48% said that they did not 

get the time. 

3. 70.21% (n=33) of the participants who received pulmonary physiotherapy for COVID-

19 said that their overall experience was very good. 

4. Pursed lip breathing, upper limb coordinated breathing exercises, breathing control 

and balloon blowing exercises were some of the common exercises performed by 

the participants who received pulmonary physiotherapy for COVID-19.  

 

                 The views and experiences towards pulmonary physiotherapy of participants who 

did not receive pulmonary physiotherapy were: 

1. 47.19% of the participants who did not receive pulmonary physiotherapy felt that 

they would have recovered faster if they had received pulmonary physiotherapy. 

2. 71.91% of these participants said that if given a chance they would like to begin with 

pulmonary physiotherapy for post COVID-19. 

3. 64 of such participants said that they were aware that pulmonary physiotherapy is 

helpful in post COVID-19 infection. 

 

                     All the above 3 factors helped to “To study the global health scores by PROMIS® 

Scale v1.2- Global Health, dyspnea functional limitations scores by PROMIS® Dyspnoea 

Functional Limitations- Short Form 10a, & views & experiences towards pulmonary 

physiotherapy through a questionnaire in post COVID-19 patients”. Thereby the objective of 

the study has been met with. 

 

                   It is also evident from the results that there wide variations in the Global Physical 

and Mental Health scores amongst those who received pulmonary physiotherapy, and those 

who did not receive pulmonary physiotherapy, resulting in skewness of the data, therefore 
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additional statistical measures such as median and quartile deviation along with Wilcoxon 

rank-sum (Mann- Whitney) test had to be applied. 

 

                   Based on Global Health scores (physical and mental health scores), it is 

commented that individuals who did not receive pulmonary physiotherapy had better 

scores when compared to those who received pulmonary physiotherapy. This could be 

attributed to the fact that there are multiple factors which might affect physical and mental 

health scores apart from pulmonary physiotherapy. Various published articles and 

literatures in regards to COVID-19 physical and mental health have indicated that most 

COVID-19 patients have persisting physical and mental health issues even after the primary 

symptoms of COVID-19 subside.(72,73) 

 

                  The comparison of values of physical health scores, mental health scores and 

dyspnea functional limitation scores in the current study with other studies conducted 

earlier is documented in the tabular column below. 

S. No. Mean ± SD 
Global Physical 
Health T-score 

Mean ± SD 
Global Mental 
T-Health score 

Population 
studied 

Categorisation of 
population 

Author Place of study 

1.  43.8 ± 9.3 47.3 ± 9.3 Patients with 
severe COVID-
19 

Before and after 
COVID-19 

Weerahandi et 
al.(53) 

New York, USA 

2.  1 month post 
discharge: 
45.2 ± 9.8 
 
6 months after 
discharge: 
45.2 ± 9.8 

1 month post 
discharge: 
43.3 ± 9.3 
 
6 months after 
discharge: 
47.4 ± 9.8 

Patients with 
severe COVID-
19 

1 month and 6 
month after 
discharge with 
baseline 

Horwitz et 
al.(74) 

New York, USA 

3.  40.6 46.7 Post COVID-19 
patients 

Control and 
COVID-19 patients 

Rogers- Brown 
et al (75) 

USA 

4.  Patients who 
received 
pulmonary 
physiotherapy: 
44.15 ± 7.65 
 
Patients who 
did not receive 
pulmonary 
physiotherapy: 
48.16 ± 9.34 

Patients who 
received 
pulmonary 
physiotherapy: 
48.96 ± 5.92 
 
Patients who 
did not receive 
pulmonary 
physiotherapy: 
46.1 ± 7.32 

Post COVID-19 
patients 

Patients who 
received 
pulmonary 
physiotherapy and 
those who did not 
receive pulmonary 
physiotherapy 

Current study Maharashtra, 
India 

    

                  Based on the comparisons from the above table, it is seen that participants in the 

current study had slightly higher scores when compared to earlier studies. Therefore, it 
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indicates that the current population had better health status when compared to earlier 

participants. 

                 

                     The comparison of dyspnea in post COVID-19 patients of current study and the 

other studies through various scales is documented in the tabular column below:   

 
S. 
No. 

Name of scale used 
for assessing 
dyspnea 

Population 
studied 

Categorisation 
of population 

Author Place of study Findings 

1.  modified British 
Medical Research 
Council (mMRC)   

COVID-19 
survivors at 2 
years 

COVID-19 
survivors at 2 
years and 
matched non 
COVID-19 
controls 

Huang et al (76) China 87% of 
participants had a 
score of 0 
13% had ≥1 
 

2.  modified British 
Medical Research 
Council (mMRC)   

Post COVID-19 
patients 

Post COVID-19 
patients 

Tabacof et al (73) New York, USA 40% of 
participants had a 
score of 3/5 
suggesting 
moderate to 
severe disability 
due to dyspnea 

3.  SF-36 3 months post 
COVID-19 patients 

3 months post 
COVID-19 
patients 

Munoz-Corona 
et al (77) 

Mexico 41.8% of the 
participants had 
persistent 
dyspnea 

4.  modified British 
Medical Research 
Council (mMRC)   

6 months and 12 
months post 
COVID-19 patients  

6 months and 
12 months post 
COVID-19 
patients 

Noujaim P.j. et 
al (60) 

France 62.5% of 
participants had 
≥1 at 6 months 
post COVID-19 
 64% % of 
participants had 
≥1 at 12 months 
post COVID-19 
 

5.  PROMIS® Item Bank 
v1.0- Dyspnea 
Functional 
Limitations- Short 
Form 10a 

Post COVID-19 
patients 

Patients who 
received 
pulmonary 
physiotherapy 
and those who 
did not receive 
pulmonary 
physiotherapy 

Current study Maharashtra, 
India 

Current study 

 
                          Based on the above table, it is interpreted that most of the post COVID-19 

population have dyspnea and this component has to be taken care of when treating or 

rehabilitating COVID-19 patients. 
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                          Moreover, based on the results of views and experiences of post COVID-19 

patients, it is observed that 34.55% of 136 participants received pulmonary physiotherapy. 

Pursed lip breathing, upper limb coordinated breathing exercises, breathing control and 

balloon blowing exercises were exercises that were commonly performed by these 

participants. 33 of these participants felt that their overall experience with pulmonary 

physiotherapy was very good. 19 participants discontinued the exercises because they felt 

they did not need it anymore, 12 of them discontinued because they did not have time and 

2 of them discontinued because they did not know what to do. 

  

                       The above stated views and experiences make it clearly evident that pulmonary 

physiotherapy should be an integral part of COVID-19 rehabilitation. Various literatures 

have also emphasised on the utility of pulmonary rehabilitation (64,78,79) in both Indian and 

global scenarios. Earlier study conducted elsewhere in Maharashtra (63) in relation to 

pulmonary rehabilitation in post COVID-19 patients have also highlighted its effectiveness in 

post COVID-19 patients. 

 

                        It is also noteworthy to understand that the dyspnea functional limitation 

score in the current scenario is an independent entity in post COVID-19 patients in those 

who received pulmonary physiotherapy versus those who did not receive pulmonary 

physiotherapy. Dyspnea functional limitation score are not significantly correlated with and 

dependent on the physical and mental health scores and this is proved by the statistical 

calculations based on the assessment of correlation between different scores by Spearman’s 

rank order correlation coefficient. (Refer Table 44) Therefore, it is clear from the study that 

pulmonary physiotherapy should be implemented in all post COVID-19 patients, provided it 

is indicated.  

 

                       Moreover, it is also evident that the dyspnea functional limitation scores are 

lower in patients of COVID-19 who received pulmonary physiotherapy which emphasises 

the fact that pulmonary physiotherapy helps in reducing dyspnea, which is an essence of 

pulmonary rehabilitation. 

 



52 
 

                      Earlier studies have also proven that pulmonary rehabilitation is directed 

towards dyspnea control and dyspnea reduction in population of COPD (80), interstitial lung 

disease (81), asthma (82) and other respiratory disorders. Recently, after the COVID-19 

pandemic, health care professionals have realised the use of pulmonary rehabilitation in 

COVID-19 infections and post COVID-19 scenarios, and found that its effectiveness in such 

patients and similar findings have been observed in the current study. 

 

                      Hence, this research is helpful in further widening the scope of pulmonary 

rehabilitation application in post COVID-19 patients and further provides the evidence of 

reduced dyspnea levels in post COVID-19 patients who received pulmonary physiotherapy.  
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STRENGTHS 

 

The strengths of this study are:  

1. PROMIS® Scale v1.2- Global Health Questionnaire was helpful in eliciting the global 

physical and mental health scores of the participants who were post COVID-19 

patients. 

2. PROMIS® Item Bank v1.0- Dyspnea Functional Limitations- Short Form 10a 

Questionnaire was helpful in deriving dyspnea levels amongst the participants who 

presented with shortness of breath. 

3. 100% response rate was observed in the study as this was a one-time study and the 

questions in the questionnaire were easily understood by the participants. Hence, all 

compulsory components of the questionnaire were answered. 

4. Views and experiences towards pulmonary physiotherapy were easily elicited 

through this questionnaire. 
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WEAKNESS 

The following are the weakness which was found in the study. 

1. There were wide variations in the response obtained from the questionnaire causing 

skewed data presentations. In order to overcome this, the data representation was 

done with median and quartile deviations whenever required. Further analysis of 

such data was done with Wilcoxon rank-sum (Mann- Whitney) test.  

2. Truthfulness of the perceptions marked by the participants cannot be ensured since 

it is a questionnaire based study. 

3. Most of the data was description based, therefore chances for objectively 

generalizing results is limited. To overcome this to a certain extent, further analyses 

with raw summed scores and t-scores have been utilized to bring about objectivity in 

analyzing the data.  
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LIMITATIONS 

1. All of the data was collected in a single city although the disease is a pandemic.  

2. The study is limited to post COVID-19 patients and does not take into account active 

COVID-19 patients. 

3. From the current study, pulmonary rehabilitation did not directly impact the physical 

and mental health scores, although it had an impact on the dyspnea functional 

limitation scores. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



56 
 

 

CONCLUSION 

                  It is concluded from the results of this study that the questionnaire was in a 

position to elicit the views & experiences of participants towards pulmonary physiotherapy. 

The study was also in a position to identify the raw summed score and t-scores of physical 

and mental health scores, and dyspnea functional limitation scores.   

                  The study also proves that the Global Physical and Global Mental Health scores 

and Dyspnea Functional Limitation scores are varying in individuals who received pulmonary 

physiotherapy and in those who did not receive pulmonary physiotherapy. 

                  COVID-19 has impacted not only the dyspnea function limitation scores but also 

has an impact on global physical and mental health scores, thereby indicating that the 

physical and mental health of the patients have also been affected. Further analysis of 

results have proved that dyspnea functional limitation score is an independent factor in this 

study and is not significantly correlated or dependent on the physical and mental health 

scores. 

         70.21% of the participants who received pulmonary physiotherapy for COVID-19 felt 

that it was very good. 47.19% of the participants who did not receive pulmonary 

physiotherapy felt that their recovery would have been faster if they had received 

pulmonary physiotherapy for COVID-19. 
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RECOMMENDATIONS 

1. It is recommended that when dealing with COVID-19 patients, both physical and 

mental health should also be taken into consideration and not just the dyspnea 

levels of the individuals. 

2. Holistic multi disciplinary team should be involved in the treatment of COVID-19 

patients. 

3. Further multi centric studies can be carried out on a larger sample size 

simultaneously for consolidation of results. 

4. Long time impact of COVID-19 on the physical health, mental health and dyspnea 

levels can be found out using long time studies to facilitate more evidences for 

generalizing the statements across the globe. 

5. Widening of the area of the population for implementation of pulmonary 

rehabilitation based on severity of COVID-19 can also be carried out.  

6. Various interventional studies with different pulmonary rehabilitation exercise 

protocols with utility of same scales could help to consolidate pulmonary 

rehabilitation protocols in post COVID-19 infected patients.    

 

 

 

 

 

 

 

 

 

 

 



58 
 

 

CLINICAL IMPLICATION 

               This study provides the evidence that participants who received pulmonary 

physiotherapy had better dyspnea functional limitation scores as compared to those who 

did not receive pulmonary physiotherapy for COVID-19 infection. In view of this, it is 

clinically implied that pulmonary physiotherapy should be an essential part of COVID-19 

rehabilitation in order to have a better quality of life in the long run.  
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SUMMARY 

BACKGROUND: 

                    India and the entire world have been dealing with the COVID-19, Corona virus 

disease 2019, ever since its emergence in December 2019 in Wuhan, China which was 

declared to be a pandemic by the World Health Organisation (WHO) on 31st January, 2020 

(2). 

                    COVID – 19 has impacted general health, including physical and mental health, 

and a persisting dyspnea related functional limitation, which can immensely hamper the 

daily activities in the life of an individual (5–7).  

                    Various scales are available for understanding general, physical and mental 

health (11,12). PROMIS® Scale v1.2- Global Health (13) was utilised to understand the global 

health scores which includes both physical as well as mental health. Moreover, dyspnea is 

found to be one of the most common symptoms in COVID-19 infections. Therefore, dyspnea 

functional limitation in COVID-19 patients was understood by utilising PROMIS® Item Bank 

v1.0- Dyspnea Functional Limitations- Short Form 10a (16).       

                    Pulmonary physiotherapy is one of the effective means of treatment in COVID -

19 (17–19,21) and there are several factors that affect a patient’s accessibility to pulmonary 

physiotherapy and adherence (20) to a given pulmonary rehabilitation protocol. Hence, it is 

equally important to understand the views and experiences of patients who received 

pulmonary physiotherapy & those who did not receive pulmonary physiotherapy in regards 

to pulmonary physiotherapy after COVID-19 infection. Therefore, the current study was 

conducted on post COVID -19 patients to understand the global health score, dyspnea 

functional limitation scores and views & experiences of pulmonary rehabilitation in patients 

who received pulmonary physiotherapy and those who did not receive it.   

OBJECTIVE: 

To study the global health scores by PROMIS® Scale v1.2- Global Health, dyspnea 

functional limitations scores by PROMIS® Dyspnoea Functional Limitations- Short Form 
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10a, & views & experiences towards pulmonary physiotherapy through a questionnaire in 

post COVID-19 patients.  

 

MATERIALS AND METHOD: 

A descriptive questionnaire based study was carried out on patients referred from 

dedicated COVID-19 hospital on post COVID-19 patients infected during 2020 to 2022 by 

convenient sampling. 136 patients were subjected to obtaining responses from the 

questionnaire for understanding global health scores, dyspnea functional limitation scores 

and views & experiences towards pulmonary physiotherapy in post COVID-19 patients who 

received pulmonary therapy versus who did not receive it.  

   

RESULTS: 

136 participants responded to the questionnaire and response rate was 100%. The mean 

age was 33.71 ± 11.29 years with a minimum of 15 and maximum of 53 years, mean height 

of 163.99 ± 8.3 cm, mean weight of 64.69 ±14.39 kg and mean BMI of 23.99 ± 4.73. 

23.53% of individuals were vaccinated before contracting the disease and all of them had 

received Covishield. 

Maximum participants experienced fever, cough, headache, lack of smell, joint pain, fatigue, 

muscular pain, lack of taste and shortness of breath during the course of disease. Currently, 

most of the participants were experiencing fatigue, joint pain, headache, muscular pain, 

cough and shortness of breath. 

47 participants (34.55%) received pulmonary physiotherapy for COVID-19, whereas 89 

participants (65%) did not receive pulmonary physiotherapy. 

Comparison of mean of raw summed score and t-score of physical health scores between 

those participants who received pulmonary physiotherapy with those who did not receive 

pulmonary physiotherapy were significant when analysed with Wilcoxon rank-sum (Mann- 

Whitney) test.  

Comparison of mean of raw summed score and t-score of mental health scores between 

those participants who received pulmonary physiotherapy with those who did not receive 

pulmonary physiotherapy were non significant when analysed with Wilcoxon rank-sum 

(Mann- Whitney) test.  
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Comparison of mean of raw summed score and t-score of dyspnea functional limitation 

scores between those participants who received pulmonary physiotherapy with those who 

did not receive pulmonary physiotherapy were significant when analysed with two sample 

independent t-test.  

Dyspnea functional limitation scores were not significantly correlated with or dependent on 

physical and mental health scores. 

 

CONCLUSION:  

          Global Health Scores were varying in participants who received pulmonary 

physiotherapy versus those who did not receive pulmonary physiotherapy. Dyspnea 

functional limitation scores were lower in participants who received pulmonary 

physiotherapy as compared to those who did not receive pulmonary physiotherapy. 

 

         70.21% of the participants who received pulmonary physiotherapy for COVID-19 felt 

that it was very good. 47.19% of the participants who did not receive pulmonary 

physiotherapy felt that their recovery would have been faster if they had received 

pulmonary physiotherapy for COVID-19. 

 

 

KEYWORDS: Dyspnea Functional Limitation, Global Health, post COVID-19, pulmonary 

physiotherapy, views & experiences 
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TABLES AND GRAPHS: 
 

A) TABLES: 
 
Tables 

Demographic data Representations 

Table no.1: Table representing continuous variables in demographic data: Age, Height, Weight & BMI 

S. No. Variable Mean Standard 

Deviation 

Minimum Maximum 

1 Age (in years) 33.71 ± 11.29 15 53 

2 Height (in cm) 163.99 ± 8.3 150 182 

3 Weight (in kg) 64.69  ±14.39 40 94 

4 BMI 23.99  ± 4.73 16 34 

 

Table no.2: Table representing categorical variables in demographic data: Gender 

S. No. Variable Frequency Percentage 

1 Male 38 27.94% 

2 Female 98 72.06% 

TOTAL 136 100% 

 

Table no.3: Table representing categorical variables in demographic data: Marital status 

S. No. Variable Frequency Percentage 

1 Single 72 52.94% 

2 Married 64 47.06% 

TOTAL 136 100% 

 

Tables representing the responses obtained from COVID-19 pulmonary physiotherapy 

questionnaire: Section I 

Table no.4: Q.1. Responses for previously diagnosed with any of the following conditions or co morbidities 

S. No. Variable Frequency Percentage 

1 Diabetes Mellitus 7 5.15% 

2 Diagnosed as Overweight/ 

Obese 

26 19.12% 

3 PCOS 7 5.15% 

4 Hypothyroidism 6 4.41% 
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TOTAL 46 33.83% 

 

Table no.5: Q.2. Responses for vaccinated for COVID-19 BEFORE contracting the disease 

S. No. Variable Frequency Percentage 

1 Yes 32 23.53% 

2 No 104 76.47% 

TOTAL 136 100% 

 

Table no.6: Q.2. (i) Vaccine received 

S. No. Variable Frequency Percentage 

1 Covishield 32 100% 

2 Covaxin 0 0% 

3 Others 0 0% 

TOTAL 32 100% 

 

Table no.7: Q.2. (ii) Number of doses received before contracting the disease 

S. No. Variable Frequency Percentage 

1 1 20 62.5% 

2 2 12 37.5% 

TOTAL 32 100% 

 

Table no.8: Q.3. Year of being tested positive for COVID-19 

S. No. Variable Frequency Percentage 

1 2020 25 18.38% 

2 2021 105 77.21% 

3 2022 6 4.41% 

TOTAL 136 100% 

 

Table no.9: Q.4. Place of treatment for COVID-19  

S. No. Variable Frequency Percentage 

1 Home Quarantine 103 75.54% 

2 Hospitalisation 20 14.71% 

3 Isolation/Quarantine centre 20 14.71% 

TOTAL 146* 104.96% 
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*Responses had multiple options hence there is overlapping of data, therefore total responses is exceeding the n= 136 and 

percentage is more than 100 

Table no. 10: Q.4. i) Length of stay in the wards (in days) 

S. No. Number of days Frequency Percentage 

1 1 to 5 6 30% 

2 6 to 10 4 20% 

3 11 to 15 10 50% 

TOTAL 20 100% 

 

Table no. 11: Q.4. ii) Length of stay in the ICU (in days) 

S. No. Number of days Frequency Percentage 

1 0 to 4 6 30% 

2 5 to 9 8 40% 

3 10 to 14 5 25% 

4 15 to 19 1 5% 

TOTAL 20 100% 

 

Table no. 12: Duration of isolation (in days) 

S. No. Number of days Frequency Percentage 

1 1 to 10  2 1.47% 

2 11 to 20  105 77.2% 

3 21 to 30  24 17.65% 

4 31 to 40  5 3.68% 

TOTAL 136 100% 

 

Table no.13: Q.6. Symptoms experienced during battle with the disease 

S. No. Variable Frequency Percentage 

1 Fatigue 73 53.68% 

2 Shortness of breath 62 45.59% 

3 Cough 103 75.74% 

4 Fever 118 86.76% 

5 Lack of taste 63 46.32% 

6 Muscular pain 70 33.82% 

7 Lack of smell 81 51.47% 
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8 Headache 83 61.03% 

9 Joint pain 74 54.41% 

10 Confusion 24 17.65% 

11 Diarrhea 18 13.24% 

12 Eye irritation 17 12.5% 

13 Others- Neuropathic pain 11 8.09% 

14 Others- Drowsiness 11 8.09% 

TOTAL 808 568.39% 

*Responses had multiple options hence there is overlapping of data, therefore total responses is exceeding the n= 136 and 

percentage is more than 100 

 

Table no.14: Representation of responses obtained from PROMIS® Scale v1.2- Global Health: Section II, sub section (i) 

S. 

No. 

Question Poor Fair Good Very Good Excellent 

n % n % n % n % n % 

1 In general, would you say your 

health is: 

 

0 

 

0 27 

 

19.86 60 

 

44.12 40 

 

29.41 9 

 

6.62 

2 In general, would you say your 

quality of life is: 

 

0 

 

0 23 

 

16.92 63 

 

46.32 46 

 

33.82 4 

 

2.94 

3 In general, how would you rate 

your physical health? 

 

10 

 

7.35 29 

 

21.32 36 

26.48 

55 

40.44 

6 

 

4.41 

4 In general, how would you rate 

your mental health, including 

your mood and ability to think? 

 

 

6 

 

 

4.41 15 

 

 

11.03 44 

32.35 

58 

42.65 

13 

9.56 

5 In general, how would you rate 

your satisfaction with social 

activities and relationships? 

 

 

6 

 

 

4.41 14 

10.29 

41 

30.15 

55 

40.44 

20 

14.71 

6 In general, please rate how 

well you carry out your usual 

social activities and roles. (This 

includes activities at home, at 

work, and in community and 

responsibilities as a parent, 

child, spouse, employee, 

friend, etc..) 

 

 

 

 

 

 

6 

 

 

 

 

 

 

4.41 0 

0 

57 

41.91 

51 

37.5 

22 

16.18 

  Not at all A little Moderately Mostly Completely 

7 To what extent are you able to 0  6 4.41 45 33.09 48 35.3 37 27.21 
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carry out your everyday 

physical activities such as 

walking, climbing stairs, 

carrying groceries, or moving a 

chair? 

 

 

 

 

 

 

0 

  Always Often Sometimes Rarely Never 

8 In the past 7 days, how often 

have you been bothered by 

emotional problems such as 

feeling anxious, depressed or 

irritable? 

 

14 

 

 

 

 

 

10.29 9 

6.62 

58 

42.65 

29 

21.32 

26 

19.12 

  Very Severe Severe Moderate Mild None 

9 In the past 7 days, How would 

you rate your fatigue on 

average? 

 

3 

 

 

 

2.2 6 

4.41 

52 

38.24 

46 

 

33.83 

29 

21.32 

 PAIN SCALE 10 7 to 9 4 to 6 1 to 3 0 

10 In the past 7 days, How would 

you rate your pain on average? 

 
0 

 

 

0 22 

16.18 

36 

26.47 

34 

25 

44 

32.35 

% stands for percentage 

Table no.15: Representation of responses obtained from PROMIS® Scale v1.2- Global Health: Section II, sub section (ii) 

Q.6. Symptoms currently experienced 

S. No. Variable Frequency Percentage 

1 Fatigue 80 58.82 

2 Shortness of breath 26 19.12 

3 Cough 32 23.53 

4 Fever 0 0 

5 Lack of taste 19 13.97 

6 Muscular pain 39 28.68 

7 Lack of smell 0 0 

8 Headache 43 31.62 
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9 Joint pain 58 42.65 

10 Confusion 22 16.18 

11 Diarrhea 0 0 

12 Eye irritation 3 2.21 

13 Others- Stress 13 9.56 

TOTAL 335 246.34 

*Responses had multiple options hence there is overlapping of data, therefore total responses is exceeding the n= 136 and 

percentage is more than 100 

Table no.16: Representation of responses obtained from Dyspnea Functional Limitation Scale Questionnaire: Section III 

S. 

No. 

Question I did not do this in 

the past 7 days No difficulty 

A little 

difficulty Some difficulty Much difficulty 

  n % n % n % n % n % 

1 Dressing yourself 

without help 0 

0 

15 

57.69 

9 

34.62 

1 

3.85 

1 

3.85 

2 Walking 50 steps/ 

paces on flat ground at 

a normal speed 

without stopping 0 

0 

0 

0 

9 

34.62 

15 

57.69 

2 

7.69 

3 Walking up 20 stairs (2 

flights) without 

stopping 0 

0 

1 

3.85 

5 

19.23 

15 

57.69 

5 

19.23 

4 Preparing meals 0 0 4 15.38 3 11.54 17 65.39 2 7.69 

5 Washing dishes 0 0 0 0 5 19.23 12 46.15 9 34.62 

6 Sweeping or mopping 0 0 5 19.23 1 3.85 15 57.69 5 19.23 

7 Making a bed 0 0 5 19.23 5 19.23 15 57.69 1 3.85 

8 Lifting something 

weighing about 4.5-

9kg, like a large bag of 

groceries 0 

0 

0 

0 

7 

26.92 

18 

69.23 

1 

3.85 

9 Carrying something 

weighing about 4.5-9 

kg, like a large bag of 

groceries, from one 

room to another 0 

0 

0 

0 

1 

3.85 

5 

19.23 

20 

76.92 

10 Walking (faster than 

your usual speed) for 

almost 1 km without 

stopping 0 

0 

0 

0 

5 

19.23 

19 

73.08 

2 

7.69 

% stands for percentage 
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Section IV: Pulmonary Physiotherapy Questions  

Table no. 17: Whether received physiotherapy for COVID-19 infection 

S. No. Variable Frequency Percentage 

1 Yes 47 34.55% 

2 No 89 65.45% 

TOTAL 136 100% 

 

Section IV A: views and experiences of participants who received pulmonary physiotherapy 

Table no. 18: Recommendation/ reference for pulmonary physiotherapy for COVID-19 

S. No. Variable Frequency Percentage 

1 Physician 21 44.68% 

2 Pulmonologist 17 36.17% 

3 Through social media 19 13.97% 

TOTAL 57 94.82% 

*Responses had multiple options hence there is overlapping of data, therefore total responses is exceeding the n= 136 and 

percentage is more than 100 

Table no. 19: When did you receive pulmonary physiotherapy for COVID-19? 

S. No. Variable Frequency Percentage 

1 During COVID-19 infection 29 61.7% 

2 Post COVID-19 infection 31 65.96% 

TOTAL 60 127.66% 

*Responses had multiple options hence there is overlapping of data, therefore total responses is exceeding the n= 47 and 

percentage is more than 100 

Table no. 20: Where did you receive it? 

S. No. Variable Frequency Percentage 

1 ICU 6 12.77% 

2 Ward 6 12.77% 

3 OPD 0 0% 

4 Physiotherapy clinic 4 8.51% 

5 Home visit 2 4.26% 

6 Tele Rehabilitation 44 93.62% 

TOTAL 52 131.93% 

*Question has multiple answers 
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Table no. 21: Which of the following pulmonary physiotherapy exercises were included to your daily exercise protocol? 

S. No. Variable Frequency Percentage 

1 Pursed lip breathing 26 53.32% 

2 Balloon blowing exercises 20 42.56% 

3 Incentive spirometry 3 6.38% 

4 Breathing control 20 42.56% 

5 Upper limb coordinated 

breathing exercises 

22 46.8% 

6 Segmental expansion exercises 8 17.02% 

7 Active Cycle of Breathing 

Technique 

4 8.51% 

TOTAL 103 217.15% 

 

Table no. 22: How many session of pulmonary physiotherapy did you receive at each of the following? 

S. 

No. 

Number 

of 

sessions 

ICU Wards OPD Physiotherapy clinic Home visit Tele rehabilitation 

n % N %age n % n % n % n % 

1 1 to 5 0 0 0 0 0 0 4 8.51 2 4.26 33 70.21 

2 6 to 10 4 8.51 5 10.64 0 0 0 0 0 0 23 48.94 

3 11 to 15 1 2.13 1 2.13 0 0 0 0 0 0 10 21.28 

% stands for percentage 

 

Table no. 23: How long did you continue the exercises (in days)? 
 

S. No. Number of days Frequency Percentage 

1 1 to 5 7 14.89% 

2 6 to 10 8 17.02% 

3 11 to 15 4 8.51% 

4 16 to 20 10 21.28% 

5 21 to 25 3 6.38% 

6 26 to 30 0 0% 

7 31 to 35 1 2.13% 

8 36 to 40 2 4.26% 

 9 41 to 45 1 2.13% 

10 46 to 50 2 4.26% 

11 51 to 55 2 4.26% 
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12 56 to 60 1 2.13% 

13 61 to 65 2 4.26% 

14 66 to 70 0 0% 

15 71 to 75 1 2.13% 

16 76 to 80 0 0% 

17 81 to 85 1 2.13% 

18 86 to 90 2 4.26% 

TOTAL 47 100% 

 
 
Table no. 24: Are you continuing the recommended exercises till today? 
 

S. No. Variable Frequency Percentage 

1 Yes 22 46.8% 

2 No 25 53.2% 

TOTAL 47 100% 

 

Table no. 25: If no, what were the reasons for not continuing the exercises? 
 

S. No. Variable Frequency Percentage 

1 Not needed 19 76% 

2 Did not get the time 12 48% 

3 Did not know what to do 2 8% 

TOTAL 33 132% 

*Question has multiple answers 

Table no. 26: How was your overall experience with pulmonary physiotherapy for COVID-19? 
 

S. No. Variable Frequency Percentage 

1 Poor 0 0% 

2 Fair 8 17.02% 

3 Good 6 12.77% 

4 Very Good 33 70.21% 

5 Excellent 0 0% 

TOTAL 47 100% 

 

Section IV B: views and experiences of participants who did not receive pulmonary physiotherapy 

Table no. 27: Were you referred for pulmonary physiotherapy? 
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S. No. Variable Frequency Percentage 

1 Yes 22 24.72% 

2 No 67 75.28% 

TOTAL 89 100% 

 

Table no. 28: If yes, who recommended/ referred you for pulmonary physiotherapy? 

S. No. Variable Frequency Percentage 

1 Physician 9 40.91% 

2 Pulmonologist 7 31.82% 

3 Social Media 20 90.91% 

TOTAL 36 163.64% 

*Question had multiple correct options 

 

Table no. 29: What were the reasons for not receiving pulmonary physiotherapy for COVID-19? 

S. No. Variable Frequency Percentage  

1 Not referred by specialist 67 75.28% 

2 Financial constraint 26 29.21% 

3 Hospital did not have pulmonary 

physiotherapy services 

23 25.84% 

TOTAL 116 130.33% 

*Question had multiple correct options 

Table no. 30: Views and Experiences of participants who did not receive pulmonary physiotherapy 

S. No. Question No Yes Can’t say 

  n % n % n % 

1 Do you feel that your recovery 

would have been faster if you had 

received pulmonary 

physiotherapy? 23 

25.84% 

42 

47.19% 

24 

26.97% 

2 If given a chance, are you willing 

to begin with pulmonary 

physiotherapy for post COVID? 25 

28.09% 

64 

71.91% 

0 

0% 

3 Are you aware that pulmonary 

physiotherapy is also helpful in 

post COVID-19 infection? 19 

21.35% 

64 

71.91% 

6 

6.74% 

4 Have you seen anyone that you 

know receive pulmonary 

physiotherapy after or during 

their COVID-19 infection? 44 

49.44% 

45 

50.56% 

0 

0% 
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5 Have you ever received 

physiotherapy for any other 

condition before getting infected 

with COVID-19? 59 

66.29% 

30 

33.71% 

0 

0% 

% stands for percentage 

 

Table no. 31: If physiotherapy was received before COVID-19, mention the reason for receiving physiotherapy? 

S. No. Variable Frequency Percentage 

1 Back pain 21 70% 

2 Neck pain 9 30% 

 TOTAL 30 100% 

 

Data interpretation of Global Health Scores based on T- score tables for Physical Health, Mental 

Health and Dyspnea Functional Limitation 

Table no. 32: Descriptive statistics for scores of participants who received pulmonary physiotherapy 

S. No. Variable Mean ± SD Median QD Min Max 

1 PHS- raw 

summed score 

13.49 2.71 13 2 9 19 

2 PHS- T-score 44.15 7.65 42.3 5.5 32.4 61.9 

3 PHS- standard 

error 

4.34 0.29 4.2 0.25 4.1 5.2 

4 MHS- raw 

summed score 

14.19 2.35 14 2 10 18 

5 MHS- T-score 48.96 5.92 48.3 4.9 38.8 59 

6 MHS- standard 

error 

3.69 0.09 3.7 0.05 3.6 3.9 

7 DFLS- raw 

summed score 

13.38 1.19 13 0.37 12 16 

8 DFLS- T-score 53.76 1.20 53.4 0.37 52.3 56.4 

9 DFLS- standard 

error 

2.07 0.05 2.1 0.04 2 2.1 

PHS- Physical Health Score, MHS- Mental Health Score, DFLS- Dyspnea Functional Limitation Score 

Table no. 33: Descriptive statistics for scores of participants who did not receive pulmonary physiotherapy 

S. No. Variable Mean ± SD Median QD Min Max 

1 PHS- raw 

summed score 

14.83 3.21 15 2.5 8 19 

2 PHS- T-score 48.16 9.34 47.7 7.05 29.6 61.9 

3 PHS- standard 

error 

4.52 0.35 4.4 0.33 4.1 5.2 
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4 MHS- raw 

summed score 

13.1 2.9 14 1.5 5 17 

5 MHS- T-score 46.1 7.32 48.3 3.65 25.1 56 

6 MHS- standard 

error 

3.7 0.12 3.7 0.05 3.6 4.1 

7 DFLS- raw 

summed score 

19.5 1.65 19.5 1.12 16 23 

8 DFLS- T-score 59.9 1.66 3.65 1.12 56.4 63.5 

9 DFLS- standard 

error 

2.05 0.06 0.05 0.05 2 2.2 

PHS- Physical Health Score, MHS- Mental Health Score, DFLS- Dyspnea Functional Limitation Score 

 

Table no. 34: Global Physical Health Score: Comparison of mean of Raw Summed Score of participants who received 

pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Mean Std. Error ± SD 95% Confidence Interval 

Participants who received 

pulmonary physiotherapy 

13.49 0.39 2.71 12.69 14.28 

Participants who did not 

receive pulmonary 

physiotherapy 

14.83 0.34 3.21 14.16 15.51 

Combined 14.37 0.27 3.10 13.84 14.89 

Difference 1.34 0.55 -- 0.26     2.43 

 

Analysed using two sample Wilcoxon rank-sum (Mann- Whitney) test 

P value= 0.0046, Significant 

 

Table no. 35: Global Physical Health Score: Comparison of mean of T- Score of participants who received pulmonary 

physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Mean Std. Error ± SD 95% Confidence Interval 

Participants who 

received 

pulmonary 

physiotherapy 

44.15 1.12 7.65 41.9 46.39 

Participants who 

did not receive 

pulmonary 

physiotherapy 

48.16 0.99 9.34 46.19 50.13 

Combined 46.77 0.77 8.97 45.25 48.29 

Difference 4.01 1.59 -- 0.87 7.15 
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Analysed using two sample Wilcoxon rank-sum (Mann- Whitney) test 

P value = 0.0046, Significant 

 

Table no. 36: Global Physical Health Score: Comparison of mean of Standard error of participants who received 

pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Mean Std. Error ± SD 95% Confidence Interval 

Participants who 

received pulmonary 

physiotherapy 

4.34 0.042 0.29 4.26 4.26 

Participants who did 

not receive 

pulmonary 

physiotherapy 

4.52 0.037 0.35 4.45 4.6 

Combined 4.46 0.029 0.34 4.4 4.52 

Difference 0.18 0.06 -- 0.07 0.3 

 

Analysed using two sample Wilcoxon rank-sum (Mann- Whitney) test 

P value= 0.0005, Significant 

 

Table no. 37: Global Mental Health Score: Comparison of mean of Raw summed score of participants who received 

pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Mean Std. Error ± SD 95% Confidence Interval 

Participants who 

received pulmonary 

physiotherapy 

14.19 0.34 2.35 13.5 14.88 

Participants who did 

not receive 

pulmonary 

physiotherapy 

13.10 0.31 2.89 12.49 13.71 

Combined 13.48 0.24 2.8 13.01 13.95 

Difference -1.09 0.49 -- -2.06 -0.12 

 

Analysed using two sample Wilcoxon rank-sum (Mann- Whitney) test 

P value= 0.1230, Not significant 

 

Table no. 38: Global Mental Health Score: Comparison of mean of T- score of participants who received pulmonary 

physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Mean Std. Error ± SD 95% Confidence Interval 

Participants who 

received pulmonary 

48.96 0.86 5.92 47.21 50.69 
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physiotherapy 

Participants who did 

not receive 

pulmonary 

physiotherapy 

46.09 0.78 7.32 44.55 47.64 

Combined 47.08 0.59 6.98 45.89 48.27 

Difference -2.86 1.24 -- -5.31 -0.41 

 

Analysed using two sample Wilcoxon rank-sum (Mann- Whitney) test 

P value= 0.1230, Not significant 

 

Table no. 39: Global Mental Health Score: Comparison of mean of standard error of participants who received 

pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Mean Std. Error ± SD 95% Confidence Interval 

Participants who 

received pulmonary 

physiotherapy 

3.69 0.01 0.09 3.66 3.72 

Participants who did 

not receive 

pulmonary 

physiotherapy 

3.69 0.01 0.12 3.67 3.72 

Combined 3.69 0.01 0.11 3.68 3.72 

Difference 0.003 0.02 -- -0.04 0.04 

 

Analysed using two sample Wilcoxon rank-sum (Mann- Whitney) test 

P value= 0.7967, Not significant 

 

Table no. 40: Dyspnea Functional Limitation Score: Comparison of mean of Raw summed score of participants who 

received pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Observations Mean Std. Error ± SD 95% Confidence Interval 

Participants who 

received 

pulmonary 

physiotherapy 

8 13.38 0.42 1.19 12.38 14.37 

Participants who 

did not receive 

pulmonary 

physiotherapy 

18 19.5 0.39 1.65 18.68 20.32 

Combined 26 17.61 3.25 16.3 16.30 18.93 

Difference -- 6.13 0.65 -- 4.78 7.47 
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Analysed using two sample t-test with equal variances 

P value= 0.0001, Significant 

 

Table no. 41: Dyspnea Functional Limitation Score: Comparison of mean of T- score of participants who received 

pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Observations Mean Std. Error ± SD 95% Confidence 

Interval 

Participants who 

received pulmonary 

physiotherapy 

8 53.76 0.43 1.20 52.76 54.77 

Participants who did 

not receive pulmonary 

physiotherapy 

18 59.90 0.39 1.67 59.08 60.73 

Combined 26 58.01 0.64 3.26 56.69 59.33 

Difference -- 6.14 0.66 -- 4.79 7.49 

 

Analysed using two sample t-test with equal variances 

P value= 0.0001, Significant 

 

Table no. 42: Dyspnea Functional Limitation Score: Comparison of mean of standard error of participants who received 

pulmonary physiotherapy v/s those who did not receive pulmonary physiotherapy 

Group Observations Mean Std. Error ± SD 95% Confidence 

Interval 

Participants who 

received pulmonary 

physiotherapy 

8 2.08 0.016 0.046 2.04 2.11 

Participants who did 

not receive pulmonary 

physiotherapy 

18 2.05 0.014 0.061 2.02 2.09 

Combined 26 2.06 0.11 0.057 2.04 2.08 

Difference -- -0.019 0.02 -- -0.07 0.03 

 

Analysed using two sample t-test with equal variances 

P value= 0.4342, Not Significant 

 

Table no. 43: Comparison of proportions in two groups having DFL scores 

Group- Having DFL 

scores: 

 No Yes Total 

Received pulmonary Absolute number  39 8 47 
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physiotherapy Percentage 82.98% 17.02% 100% 

Did not Receive 

pulmonary 

physiotherapy 

Absolute number  71 18 89 

Percentage 79.77% 20.22% 100% 

Total Absolute number  110 26 136 

Percentage 80.8% 19.12% 100% 

Analysed using Pearson’s Chi Square Test  

P = 0.608, Not Significant 

  

Table no. 44: Assessment of Correlation between different scores by Spearman’s rank order correlation coefficient (Rho) 

 PHS- raw 

summed 

score 

PHS- T- 

score 

PHS- 

standard 

error 

MHS- raw 

summed 

score 

MHS- T- 

score 

MHS- 

standard 

error 

DFLS- 

raw 

summed 

score 

DFLS- 

T- score 

DFLS- 

standard 

error 

PHS- raw 

summed 

score 

1.000         

PHS- T- 

score 

1.000 

0.0001 

1.0000        

PHS- 

standard 

error 

0.9530 

0.0001 

0.9530 

0.0001 

1.0000       

MHS- raw 

summed 

score 

0.5678 

0.0025 

0.5678 

0.0025 

0.6052 

0.0011 

1.0000      

MHS- T- 

score 

0.5678 

0.0025 

0.5678 

0.0025 

0.6052 

0.0011 

1.0000 

0.0000 

1.0000     

MHS- 

standard 

error 

0.4778 

0.0136 

0.4778 

0.0136 

0.4733 

0.0146 

0.9312 

0.0001 

0.9312 

0.0001 

1.0000    

DFLS- raw 

summed 

score 

0.3750 

0.0591 

0.3750 

0.0591 

0.2716 

0.1795 

0.0058 

0.9775 

0.0058 

0.9775 

0.0703 

0.7329 

1.0000   

DFLS- T- 

score 

0.3750 

0.0591 

0.3750 

0.0591 

0.2716 

0.1795 

0.0058 

0.9775 

0.0058 

0.9775 

0.0703 

0.7329 

1.0000 

0.0001 

1.0000  

DFLS- 

standard 

error 

-0.3473 

0.0822 

-0.3473 

0.0822 

-0.3130 

0.1195 

-0.0398 

0.8470 

-0.0398 

0.8470 

0.0065 

0.9747 

0.2364 

0.2450 

0.2364 

0.2450 

1.0000 

PHS- Physical Health Score, MHS- Mental Health Score, DFLS- Dyspnea Functional Limitation Score 
Significant values are highlighted. 
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Annexure I 

  
COVID- 19 Pulmonary Physiotherapy Questionnaire   

 

Please read the following INSTRUCTIONS BEFORE you complete this questionnaire. 

 

1. This questionnaire is for COVID-19 patients. 

2. The questionnaire is divided into 4 sections. 

3. All questions are compulsory. 

4. Answer the questions in chronological order. 

5. Read the questions carefully before you answer. 

6. Tick the most appropriate answer among the given choices which you feel that closely resembles your answer. 

7. Write your comments in places wherever you tick the option as “Others”. 

8. ONLY attempt this questionnaire if you AGREE to be a part of this study. 

9. Kindly handover the completed questionnaires in the same mode in which you have received the questionnaire (Online/ 

offline).  
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SECTION 1- DEMOGRAPHIC & ADMISSION DATA 

 

      COVID- 19 Pulmonary Physiotherapy Questionnaire   

UID: 

Name: 

Age: 

Gender: M/F 

Height: 

Weight: 

Marital status: Single/ Married/ Divorcee/ Widowed 

Date: 

READ ALL QUESTIONS CAREFULLY AND TICK THE MOST APPROPRIATE ANSWER. 

 

1. Have you been diagnosed with any of the following conditions or co morbidities previously?  

(Please tick all that apply) 

 Diabetes Mellitus 

 Hypertension/Hypotension (Blood pressure abnormalities) 

 Diagnosed as Overweight or Obese 

 Heart diseases (like CCF, LVF, etc.) 

 Respiratory conditions (Bronchial Asthma, COPD, Allergic bronchitis, etc.) 

 Other ________________ (Please mention any other co morbidities that you have) 

 

2. Were you vaccinated for COVID-19 BEFORE contracting the disease?  

 Yes                                 No 

 

If NO, SKIP TO QUESTION 3.  

IF YES, answer the following: 

(i) Which vaccine did you receive? 

 Covaxin                         Covishield                    Other (please mention) ___________                 

(ii) How many doses did you receive before contracting the disease? 

 1                                      2 

 

3. When were you tested positive for COVID-19? (Mention the date.) 

 

___________________________________________________________________ 

 

4. Where were you treated for COVID-19?  

 Home Quarantine 
 Hospitalisation 

 Isolation/ Quarantine centres 

 
Answer the following ONLY if you were hospitalised.  
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If not, skip to question 5. 

(i) If hospitalised, how many days did you stay in the wards/ personal room (if applicable)? (Number of days)  
 

__________________________________________________________________ 

 

(ii) If hospitalised, how many days did you stay in the ICU? (Number of days) 

 

 

 

5. How long did you stay under quarantine? (Number of days) 

___________________________________________________________ 

6. Which of the following symptoms did you experience during your battle with the disease? 

 

 Fatigue                                                                    Lack of smell 

 Shortness of breath                                                 Headache 
 Cough                                                                     Joint pain 

 Fever                                                                       Confusion 

 Lack of taste                                                           Diarrhoea 
 Muscular pain                                                         Eye irritation 

 Other (Please mention the symptoms below if you tick “Others”) 
 __________________________________________________________________ 
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SECTION IV- Pulmonary Physiotherapy 

Did you receive pulmonary physiotherapy for COVID-19 infection? 

        Yes                                 No 

If YES, solve the following questions in SECTION IV (A) and skip SECTION IV (B). 

If NO, skip SECTION IV (A) and answer the questions in SECTION IV (B).  

 

SECTION IV (A) 

 

1. Who recommended/ referred you for pulmonary physiotherapy? 

 Physician         Pulmonologist      Social Media         Other (Please mention) 

______________________________________________________________________ 

2. When all did you receive it? (Tick all that apply) 

 During COVID-19 infection                     Post COVID-19 infection 
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3. Where did you receive it? (Tick all that apply) 

 Hospital -        ICU           Ward      Outpatient physiotherapy department                         

 Physiotherapy Clinic                

 Home/ Quarantine Centre -  Home visit by physiotherapist        Tele Rehabilitation 

 

4. Which of the following pulmonary physiotherapy exercises were included in your protocol? 

 
  Pursed lip breathing 

  Balloon blowing exercises 

  Incentive spirometry 
  Breathing control 

  Upper limb coordinated breathing exercises 

  Segmental expansion exercises 
 Active Cycle of Breathing Technique 

  Others (If you tick ‘Others’, mention the intervention received if you remember) 

________________________________________________________________________________________________________________
__________________________ 

 

5. How many sessions of pulmonary physiotherapy did you receive at each of the following (whichever is applicable): 

Hospital: 

ICU- ________________________________________________________________ 

Wards- ______________________________________________________________ 

Outpatient physiotherapy department- ___________________________________ 

 

Physiotherapy clinic- __________________________________________________ 

 

Home/Quarantine centre: 

Visit by physiotherapist- _______________________________________________ 

Tele Rehabilitation- ___________________________________________________ 

 

6. How long have you continued the exercises (in days)? 

_____________________________________________________________________ 

7. Are you continuing the recommended exercises till today? 

 Yes                                 No 

If YES, SKIP TO QUESTION 8. 

 

(i) If NO, what were the reasons for not continuing the exercises? 

 

  Not needed anymore 

  Did not get the time 
  Did not know what to do 

  Other (Please mention) _______________________________________________ 

 

8.  How was your overall experience with pulmonary physiotherapy for your COVID?( In regard to treatment)  

  Excellent            Very good              Good                  Fair                   Poor 
 

 

SECTION IV (B) 

 

1. Were you referred for pulmonary physiotherapy? 

 Yes                                 No 

 

2. If yes, who recommended/ referred you for pulmonary physiotherapy? 

 Physician    Pulmonologist    Social Media   Nobody    Other (Please mention) 

______________________________________________________________________ 

 

 

 

3. What were the reasons for not receiving pulmonary physiotherapy? 

 Not referred by specialist 

 Financial constraint 

 Hospital did not have pulmonary physiotherapy services 
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 Other (Please mention below) 

_____________________________________________________________________ 

 

4. Do you feel that your recovery would have been faster if you had received pulmonary physiotherapy? 

 

 Yes                                 No                        Can’t say 
 

5. If given a chance, are you willing to begin with pulmonary physiotherapy for post COVID-19 infection? 

 

 Yes                                 No                        Can’t say 
 

6. Are you aware that pulmonary physiotherapy is also helpful in post COVID-19 infection? 

 

 Yes                                 No                        Can’t say 

 

7. Have you seen anyone receive pulmonary physiotherapy after their COVID-19 infection? 

 

 Yes                                 No                        Can’t say 

 

8. Have you ever received physiotherapy for any other condition before getting infected with COVID-19? 

 

 Yes                                 No                        Can’t say 

 

If YES, 

 

(i) Mention the reason for receiving physiotherapy. 

 

__________________________________________________________________________________________

____________________________ 

 
 

Annexure II (a) 
 

T-score tables for Global Health scores 
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Annexure- II (b) 
 

T-score table for Dyspnea Functional Limitation scores 
 

 
 
 

Annexure III (a) 
 

MEASURING TAPE 
 

 
 

• Product description: Stanley STHT36125-812 Plastic Short Measuring Tape (3m)  
• Item Dimensions: 3 m long/ 70mm× 28mm × 57mm.  
• This product will be used to measure height in centimetres.  
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• Height will be measured in standing position against a wall.  
 
 
 
 

Annexure III (b) 
 
 

WEIGHING MACHINE 
 
 

 
 

• Product description: Weighing machine 
  
• This product will be used to measure weight in kilograms.  
 
• Weight will be measured with patient in standing position.  

 
 
 

Annexure IV (a) 
 

PATIENTS INFORMATION SHEET 

 

Purpose:  

To ensure that written informed consent is obtained from patients according to the 

regulatory requirements of ICMR and approved by IEC. 

 

Scope:  

This standard operational procedure includes both male and female who are post COVID-19 

patients and are voluntarily willing to participate in this study.  

 

Responsibilities:  
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The researcher will obtain written informed consent from all the patients who are 

volunteering to be the part of this study.  

 

Procedure:  

1. The researcher will select the post COVID-19 patients. 

 

2. The investigator will explain the experimental protocol to allay apprehension and answer 

all the queries of the patients. 

 

3. If the patient decides to participate then they would be consented according to the 

standard operational procedure. 

 

4. If the patient expresses interest but has some doubts in that case they would be solved.  

 

5. If the patients are comfortable with the explanation then they will fill the informed 

consent according to standard operational procedure.  

 

6. Study procedures will begin after the patient’s consent.  

 

7. Detailed medical and any other physical problem history will be obtained from the 

patients so as to verify the inclusion and exclusion criteria.  

 

8. If patient wants to discuss this information to their family members then they are entitled 

to do so before giving the consent. 

 

General information to research patients:  

1. Name:  

    Age:  

    Gender:  

    Date: 
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2. You would be required to fill the questionnaire and the purpose of the research is to 

study “Global health score, dyspnea functional limitation score and views & experiences 

towards pulmonary physiotherapy in post covid-19 patients who received pulmonary 

physiotherapy versus those who did not receive pulmonary physiotherapy: A descriptive 

study”. 

3. If you are willing to voluntarily participate in the study then you are expected to enrol for 

filling up the questionnaire.  

 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems without any untoward effect.  

 

5. You will not be given any reimbursement and compensation. 

 

6. If at any moment you want to discontinue from this research study then you are free to 

do so and there would not be any hindrance from our side. 

 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent.  

 

8. The data obtained from this study would be confidentially protected and maintained and 

if the photograph is used then your identity would not be revealed. If the photograph is 

published then permission would be obtained.  

 

9. All the risk of various test procedures required for this study will be explained to you and 

accordingly the consent will be taken.  

 

10. If you feel exhausted or unable to complete the test you need not worry and let us know 

so that necessary steps can be initiated.  

 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences.  
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12. Name of Researcher:  

      Phone number:  

      Address:  

 

13. Name of Guide:  

      Phone number:  

      Address:  

 

14. Name of Institution: 

 
 

Annexure IV (b) 

 

रुग्णांची मणहिती पत्रक 

उदे्दशः 

आयसीएमआरच्यण हियणमक आवश्यकतण आहि आयईसीिे मणन्यतण हिलेल्यण मणहितीिुसणर हलखित 

मणहिती हिली आिे. 

व्यणप्ती: 

यण मणिक ऑपरेशिल पद्धतीत पोोस्ट कोहवड-19 पुरुष आहि महिलणांचण समणवेश आिे आहि ह्यण 

अभ्यणसणत सिभणगी िोण्यणस से्वचे्छिे इचु्छक असतणत. 

जबणबिणरी: 

सांशोधक यण अभ्यणसणचण भणगिोण्यणसणठी स्वयांसेवण करिणयणा सवा सिभणगी ांचे लेिी ज्ञणत सिमतीप्रणप्त 

करतील. 

कणयापद्धती: 

1. सांशोधक पोोस्ट कोहवड-19 सिभणगी ांची हिवड करेल. 

2.तपणसिीस आके्षप िूर करण्यणसणठी आहि सिभणगी ांच्यण सवा प्रश्िणांची उत्तरे िेण्यणसणठी प्रणयोहगक 

प्रोटोकॉलचे स्पष्टीकरि करेल. 

3. सिभणगीिे सिभणगी िोण्यणचण हििाय घेतलण तर ते मणिक सांचणलि प्रहियिुसणर सांमती िेईल. 

4. जर सिभणगीिे रूची व्यक्त केली परां तु त्यणत कणिी शांकण असतील तर ते सोडवतील. 
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5.सिभणगी जर स्पष्टीकरि सोयीस्कर असतील तर ते मणिक सांचणलि प्रहियेिुसणर सूहचत सांमती 

भरतील. 

6. सिभणगी ांच्यण हचांतेच्यण िांतर अभ्यणस प्रहियण सुरू िोईल. 

7.समणहवष्ट आहि बहिष्कणर हिकष सत्यणहपत करण्यणसणठी म्हिूि तपशीलवणर वैद्यकीय आहि इतर 

कोित्यणिी शणरीररक समस्यण इहतिणस प्रणप्त केले जणईल. 

8.जर सिभणग्यणिे आपल्यण कुटुांबीयणांिण यण मणहितीवर चचणा करणयची असेल तर त्यणांिण सांमती िेण्यणपूवी 

असे करण्यणचे अहधकणर आिेत. 

सिभणगी ांिण सांशोधि करण्यणसणठी सणमणन्य मणहिती: 

1. िणव: 

   वय: 

   हलां ग: 

   तणरीि: 

2.आपल्यणलण पो्रश्नणवली भरिे आवश्यक आिे आहि सांशोधिणचण िेतू “ग्लोबल िेल्थ स्कोर, हडसिीयण 

फां क्शिल हलहमटेशि स्कोर आहि पोस्ट कोहवड-19 पेषांट मधील पल्मिरी हफहजयोथेरेपी प्रणप्त केलेल्यण 

रुग् हवरुद्ध पल्मिरी हफहजयोथेरेपी ि हमळणलेल्यण रुग्णांमधील पल्मिरी हफहजयोथेरेपीच्यण प्रहत मते 

आहि अिुभव: विािणत्मक अभ्यणस” िण अभ्यणसकरिे आवश्यक आिे. 

3.जर आपि से्वचे्छिे अभ्यणसणत सिभणगी िोऊ इखच्छत असणल तर चणचिीपूिा िोईपयंत आपि 

कणयाप्रिशाि भरण्यणपणसूिच आपल्यणकडूि िोांििी करिे अपेहक्षत आिे. 

4.यण कणळणत तुम्ही अस्वस्थ आिणत तर मग कृपयण आम्हणलण कळूद्यण जेिे करूि आम्ही आल्यणस 

मित करू आहि आपल्यण समसे्यवर कोित्यणिी अयोग्य प्रभणवणहशवणय मणत करू शकू. 

5. आपल्यणलण कोितेिी परतणवण आहि िुकसणि भरपणई हिली जणिणर िणिी. 

6.कोित्यणिी क्षिी जर आपियण सांशोधि अभ्यणसणतूि थणांबू इखच्छत असणलतर आपि तसे करण्यणस 

मुक्त आिणत आहि आपल्यणबणजूिे कोितीिी अडथळणिसतण. 

7. सांमती पत्र प्रणप्त करण्यणपूवी अभ्यणसणची जोिीम,अस्वस्थतण, फणयिे आहि तोटे यणांचण तपशील 

आपल्यणलण स्पष्टकेलण जणईल. 

8.यण अभ्यणसणतूि प्रणप्त झणलेलण डेटण गुप्तपिे सांरहक्षत आहि िेिरेिकेलण जणईल आहि जर 

छणयणहचत्रवणपरले असेल तर आपली ओळि प्रगट िोिणर िणिी. छणयणहचत्र प्रकणहशत झणल्यणस 

परवणिगी प्रणप्त िोईल. 
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9.यण अभ्यणसणसणठी आवश्यक असलेल्यण हवहवध चणचिी प्रहियेचे सवा जोडूि आपल्यणलण स्पष्ट केले 

जणईल आहि त्यणिुसणर सांमती हिली जणईल. 

10.आपि थकल्यणसणरिे हकां वण आपि पूिा कणळजी घेण्यणस असमथा वणटत असल्यणस आपल्यणलण 

कणळजी करण्यणची गरज िणिी आहि आवश्यकती पणवले उचलतण येतील यणची आम्हणलण मणहितीद्यण. 

11.आपि कोित्यणिी क्षिी समणधणिी िसल्यणस आपि कोित्यणिी पररिणमणां हशवणय कधीिी कणढू 

शकतण. 

12. सांशोधकणचे िणव: 

    फोििांबर: 

    पत्तण: 

13. मणगािशाकणांचे िणव: 

      फोि िांबर: 

      पत्तण: 

14. सांस्थेचे िणव: 

Annexure IV (c) 

रोगी सूचिण पत्र 

उदे्दशः 

जणिकणरी ICMR की हियणमक आवश्यकतणओां और IEC द्वणरण अिुमोहित जणिकणरी के अिुसणर प्रिणि 

की जणती िै। 

स्कोप: 

इस मणिक पररचणलि प्रहियण में पोोस्ट कोहवड-19 पुरुष और महिलणएां  शणहमल िैं और इस अध्ययि 

में भणग लेिे के इचु्छक िैं। 

हजमे्मिणरी: 

शोधकतणा उि सभी प्रहतभणहगयोां की हलखित सिमहत प्रणप्त करें गे हजन्ोांिे इस अध्ययि में भणग लेिे के 

हलए से्वच्छण से भणग हलयण थण। 

प्रहियणओां: 

1. शोधकतणा पोोस्ट कोहवड-19 रोहगयोां कण चयि करेगण । 

2. जणांचकतणा आपहत्तयोां को िूर करिे के हलए प्रयोगणत्मक प्रोटोकॉल की व्यणख्यण करेगण और सभी 

प्रहतभणहगयोां के सवणलोां कण जवणब िेगण। 

3. यहि प्रहतभणगी भणग लेिे कण फैसलण करतण िै, तो वि मणिक सांचणलि प्रहियण के हलए सिमहत िेगण। 
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4. यहि प्रहतभणगी रुहच व्यक्त करतण िै, लेहकि इसमें कोई सांिेि िै, तो वे इसे िल करें गे। 

5. इस खस्थहत में हक स्पष्टीकरि सुहवधणजिक िैं, वे मणिक सांचणलि प्रहियणओां के अिुसणर सूहचत 

सिमहत िें गे। 

6. प्रहतभणहगयोां की हचांतणओां के बणि अध्ययि प्रहियण शुरू िोगी। 

7. समणवेशी और बहिष्करि मणििांडोां को सत्यणहपत करिे के हलए हवसृ्तत हचहकत्सण और हकसी भी 

अन्य शणरीररक समस्यण कण इहतिणस प्रणप्त हकयण जणएगण। 

8. यहि कोई प्रहतभणगी अपिे पररवणर के सणथ इस जणिकणरी पर चचणा करिण चणितण िै, तो उन्ें सिमहत 

से पिले ऐसण करिे कण अहधकणर िै। 

प्रहतभणहगयोां को अिुसांधणि के हलए सणमणन्य जणिकणरी: 

1. िणम: 

   आयु: 

   सेक्स: 

   तणरीि: 

2. आपको प्रिशाि को भरिण िोगण और अिुसांधणि कण उदे्दश्य " ग्लोबल िेल्थ स्कोर, हडसिीयण 

फां क्शिल हलहमटेशि स्कोर और पोस्ट कोहवड-19 रोहगयोां में  पल्मिरी हफहजयोथेरेपीके प्रहत हवचणर 

और अिुभव, हजन्ोांिे पल्मिरी हफहजयोथेरेपी प्रणप्त की, बजणय उिके हजने् पल्मिरी हफहजयोथेरेपी 

प्रणप्त ििी ां हुई: एक विािणत्नक अध्ययि” करिण िै। 

3. यहि आप से्वच्छण से अध्ययि में भणग लेिण चणिते िैं, तो आपसे अपेक्षण िै हक जैसे िी आप परीक्षण में 

प्रिशाि पूरण करें गे, िणमणांकि कर लेंगे। 

4. यहि आप इस समय के िौरणि असिज िैं, तो कृपयण िमें बतणएां  तणहक िम हबिण हकसी अिुहचत 

प्रभणव के आपकी समस्यण को िूर कर सकें । 

5. आपको कोई ररफां ड और िजणािण ििी ां हियण जणएगण। 

6. यहि आप हकसी भी हबांिु पर इस शोध अध्ययि को रोकिण चणिते िैं, तो आप ऐसण करिे के हलए 

स्वतांत्र िैं और आपके पक्ष में कोई बणधण ििी ां िै। 

7. सिमहत पत्र प्रणप्त करिे से पिले, आपको अध्ययि के जोखिम, असुहवधण, लणभ और िुकसणि कण 

हववरि हियण जणएगण। 

8. इस अध्ययि से प्रणप्त आांकडोां को गुप्त रिण जणएगण और बिणए रिण जणएगण और यहि तस्वीर कण 

उपयोग हकयण जणतण िै तो आपकी पिचणि कण िुलणसण ििी ां हकयण जणएगण। फोटो प्रकणहशत िोिे पर 

अिुमहत हमल जणएगी। 

9. इस अध्ययि के हलए आवश्यक हवहभन्न परीक्षि प्रहियणओां में से सभी को आपको समझणयण जणएगण 

और तििुसणर सिमहत िी जणएगी। 
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10. यहि आप थके हुए िैं यण पूरी िेिभणल करिे में असमथा िैं, तो िमें हचांतण करिे की आवश्यकतण 

ििी ां िै और िम आवश्यक किम उठण सकते िैं। 

11. यहि आप हकसी भी क्षि सांतुष्ट ििी ां िैं, तो आप इसे हबिण हकसी पररिणम के हकसी भी समय 

हिकणल सकते िैं। 

12. शोधकतणा कण िणम: 

    फोििांबर: 

    पतण: 

13. गणइड कण िणम: 

      फोि िांबर: 

      पतण: 

14. सांगठि कण िणम 

 

Annexure V (a) 

 

LETTER OF CONSENT 

 

I am willing to participate voluntarily as a participant for the dissertation “Global health 

score, dyspnea functional limitation score and views & experiences towards pulmonary 

physiotherapy in post covid-19 patients who received pulmonary physiotherapy versus 

those who did not receive pulmonary physiotherapy: A descriptive study” conducted 

by____________.  

I have been informed regarding the nature of study and the duration of work. I have no 

objection to undertake the required procedure and to undergo various testing procedures 

pertaining to the study.  

The researcher has already assured me, that I would be treated well without any untoward 

effects and the rights of confidentiality protected.  

                                    Signature of the Participants/  

                                                                                              Thumb Impression of participants    

Place: 

Date:  
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Annexure V (b) 

 

सांमेलिणचे पत्र 

 

“ग्लोबल िेल्थ स्कोर, हडसिीयण फां क्शिल हलहमटेशि स्कोर आहि पोस्ट कोहवड-19 पेषांट मधील 

पल्मिरी हफहजयोथेरेपी प्रणप्त केलेल्यण रुग् हवरुद्ध पल्मिरी हफहजयोथेरेपी ि हमळणलेल्यण रुग्णांमधील 

पल्मिरी हफहजयोथेरेपीच्यण प्रहत मते आहि अिुभव: विािणत्मक अभ्यणस” यण प्रबांधणतील प्रबांध म्हिूि मी 

से्वचे्छिे सिभणगी िोण्यणस तयणर आिे. 

अभ्यणसणचे स्वरूप आहि कणमणच्यण कणलणवधीबद्दल मलण मणहिती िेण्यणत आली आिे. मलण आवश्यक 

प्रहियण करण्यणची आहि अभ्यणसणशी सांबांहधत हवहवध चणचिी प्रहियण पणर पणडण्यणस िरकत िणिी. 

सांशोधकणिे मलण आधीच आश्वणसि हिले आिे की मणझे कोितेिी अिुहचत पररिणम आहि गोपिीयतेचे 

िक्क सांरहक्षत ि करतण मणझ्यणशी चणांगले वणगले जणईल. 

 

 

                                                                                                                                       

सिभणगी ांची स्वणक्षरी / 

                                                                                                             सिभणगी ांचण थांब 

इमे्प्रशि 

 

हठकणिः 

तणरीि: 

 

 

 

Annexure V(c) 

                                      सिमहत - पत्र 

 

मैं सै्वखच्छक रूप से शोध के हलए एक प्रहतभणगी के रूप में भणग लेिे के हलए तैयणर हूँ “ग्लोबल िेल्थ 

स्कोर, हडसिीयण फां क्शिल हलहमटेशि स्कोर और पोस्ट कोहवड-19 रोहगयोां में  पल्मिरी 

हफहजयोथेरेपीके प्रहत हवचणर और अिुभव, हजन्ोांिे पल्मिरी हफहजयोथेरेपी प्रणप्त की, बजणय उिके 
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हजने् पल्मिरी हफहजयोथेरेपी प्रणप्त ििी ां हुई: एक विािणत्नक अध्ययि ” ____________ द्वणरण आयोहजत 

एक विािणत्नक अध्ययि । 

मुझे अध्ययि की प्रकृहत और कणम की अवहध के बणरे में सूहचत हकयण गयण िै। मुझे आवश्यक प्रहियण 

शुरू करिे और अध्ययि से सांबांहधत हवहभन्न परीक्षि प्रहियणओां से गुजरिे में कोई आपहत्त ििी ां िै। 

शोधकतणा िे मुझे पिले िी आश्वस्त कर हियण िै, हक हबिण हकसी अहप्रय प्रभणव के मेरे सणथ अच्छण 

व्यविणर हकयण जणएगण और गोपिीयतण के अहधकणरोां की रक्षण की जणएगी। 

                                                                                                                                 

प्रहतभणहगयोां के िस्तणक्षर / 

प्रहतभणहगयोां कण अांगूठण छणप 

स्थणि: 

हििणांक: 

Annexure VI (a) 

PERMISSION LETTER 

 

To,  

The Head of Institute, 

__________________ 

___________________ 

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

      I, Mr/Miss___________________, student of Master of Physiotherapy, would request 

you to grant me permission to carry out my research work on pre-hypertensive patients.  

      My research topic is “Global Health Score, Dyspnea Functional Limitation Score And 

Views & Experiences Towards Pulmonary Physiotherapy In Post Covid-19 Patients Who 

Received Pulmonary Physiotherapy Versus Those Who Did Not Receive Pulmonary 

Physiotherapy: A Descriptive Study”. 

      I kindly request you to do the needful in this regard.  

Thanking you in anticipation.  

 

Yours sincerely,  

Research student 
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Date:  

Place:  

 

Guide:                                                                       

Head of Institute 

 

Annexure VI (b) 

PERMISSION LETTER 

 

To,  

The Chairman,  

Ethics Committee.  

______________ 

______________ 

Subject: Permission to carry out research work.  

Respected sir/madam 

      I, Mr/Miss_____________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work.  

      My research topic is, “Global Health Score, Dyspnea Functional Limitation Score And 

Views & Experiences Towards Pulmonary Physiotherapy In Post Covid-19 Patients Who 

Received Pulmonary Physiotherapy Versus Those Who Did Not Receive Pulmonary 

Physiotherapy: A Descriptive Study”. 

      I promise that the ethics as well as participants care shall be duly complied.  

      I kindly request you to do the needful in this regard.  

 

Yours sincerely,  

Research student: 

Date:  

Place: 
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GANTT CHART FOR DISSERTATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



118 
 

MASTER CHART:  

DEMOGRAPHIC DATA & SECTION I 

UID 

no. 

Age Gender Height 

(in 

cm) 

Weight 

(in kg) 

BMI Marital 

status 

Q.1. Have you been previously diagnosed with any of 

the following conditions or co morbidities? (Please tick 

all that apply) 

              Diabetes 

mellitus 

Diagnosed as 

Overweight or 

obese 

PCOS Hypothyroidism 

1 49 F 160 60 23 Married Yes No No No 

2 19 F 155 61 25 Single No No No No 

3 25 F 157 51 21 Single No No No No 

4 43 F 154 80 34 Married No Yes No No 

5 44 M 177 77 25 Married No No No No 

6 32 M 175 68 22 Single No No No No 

7 23 F 167 87 31 Single No Yes Yes No 

8 22 F 167 50 18 Single No No No No 

9 24 F 162 59 23 Single No No No No 

10 45 F 161 50 19 Married No No No No 

11 32 M 160 48 19 Married No No No No 

12 36 F 160 50 20 Married No No No No 

13 53 F 166 76 28 Married No Yes No No 

14 46 F 157 45 18 Married No No No No 

15 24 M 172 60 20 Single No No No No 

16 49 F 160 68 27 Married No Yes No Yes 

17 24 F 157 47 20 Single No No No No 

18 45 F 165 60 22 Married No No No No 

19 31 M 176 69 22 Single No No No No 

20 15 F 151 51 22 Single No No No No 

21 28 M 182 94 28 Single No No No No 

22 45 M 163 60 23 Married No No No No 

23 17 F 155 50 21 Single No No No No 

24 29 F 159 60 24 Single No No No No 

25 40 M 166 86 31 Married No Yes No No 

26 42 F 177 79 25 Married No No No No 
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27 30 M 175 68 22 Single No No No No 

28 23 F 167 90 34 Single No Yes Yes No 

29 22 F 167 64 23 Single No No No No 

30 24 M 163 50 19 Single No No No No 

31 48 F 160 60 23 Married No No No No 

32 34 F 163 50 19 Married No No No No 

33 39 F 161 52 20 Married No No No No 

34 50 F 154 80 34 Married Yes Yes No No 

35 45 F 157 77 31 Married No No No No 

36 24 M 173 68 23 Single No No No No 

37 47 F 160 80 31 Married No Yes No Yes 

38 24 F 157 45 18 Single No No No No 

39 49 F 169 58 18 Married No No No No 

40 32 M 179 65 20 Single No No No No 

41 15 M 152 40 18 Single No No No No 

42 26 F 182 65 20 Single No No No No 

43 48 F 160 72 28 Married Yes Yes No No 

44 19 M 156 50 21 Single No No No No 

45 25 F 157 40 16 Single No No No No 

46 43 M 152 75 32 Married No Yes No No 

47 42 F 177 86 27 Married No No No No 

48 33 F 175 68 22 Single No No No No 

49 23 F 167 79 28 Single No No Yes No 

50 20 F 167 81 29 Single No Yes No No 

51 24 M 162 60 23 Single No No No No 

52 48 F 160 68 27 Married No No No No 

53 33 F 160 60 23 Married No No No No 

54 39 F 160 50 20 Married No No No No 

55 51 M 168 62 22 Married No No No No 

56 45 F 157 72 29 Married No No No No 

57 24 F 171 51 17 Single No No No No 

58 49 F 161 74 29 Married No Yes No Yes 

59 24 F 157 50 20 Single No No No No 
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60 49 F 165 50 18 Married No No No No 

61 32 M 176 61 20 Single No No No No 

62 18 F 150 42 18 Single No No No No 

63 29 M 180 77 24 Single No No No No 

64 49 F 157 51 21 Married No No No No 

65 19 F 155 40 17 Single No No No No 

66 27 M 160 60 23 Single No No No No 

67 43 F 154 75 32 Married Yes Yes No No 

68 42 M 178 86 27 Married No No No No 

69 32 F 175 75 25 Single No No No No 

70 23 M 167 79 34 Single No No Yes No 

71 22 F 168 76 27 Single No Yes No No 

72 21 F 162 65 25 Single No No No No 

73 45 M 160 68 27 Married No No No No 

74 34 F 160 51 20 Married No No No No 

75 37 F 160 50 20 Married No No No No 

76 53 F 166 77 28 Married No Yes No No 

77 48 F 157 48 20 Married No No No No 

78 24 M 173 60 20 Single No No No No 

79 46 F 160 75 29 Married No Yes No Yes 

80 24 F 158 43 17 Single No No No No 

81 49 F 165 50 18 Married No No No No 

82 33 F 176 80 29 Single No No No No 

83 16 F 150 40 18 Single No No No No 

84 25 M 182 92 28 Single No No No No 

85 45 M 164 60 23 Married No No No No 

86 19 F 158 53 21 Single No No No No 

87 25 F 156 41 16 Single No No No No 

88 43 F 154 72 30 Married No Yes No No 

89 42 F 177 81 27 Married Yes No No No 

90 31 M 178 68 22 Single No No No No 

91 23 F 167 94 34 Single No No Yes No 

92 22 F 167 75 27 Single No Yes No No 
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93 24 F 162 75 29 Single No No No No 

94 48 F 160 61 23 Married No No No No 

95 32 M 160 49 19 Married No No No No 

96 39 F 160 50 20 Married No No No No 

97 51 F 166 77 28 Married No Yes No No 

98 45 F 158 60 24 Married No No No No 

99 24 M 173 66 23 Single No No No No 

100 49 F 160 75 29 Married No Yes No Yes 

101 24 F 165 59 22 Single No No No No 

102 49 F 157 40 16 Married No No No No 

103 34 M 176 72 23 Single No No No No 

104 15 M 150 40 18 Single No No No No 

105 26 F 182 79 24 Single No No No No 

106 49 M 160 62 23 Married No No No No 

107 18 F 155 50 20 Single No No No No 

108 29 F 157 65 26 Single No No No No 

109 44 F 160 80 31 Married Yes Yes No No 

110 42 F 177 94 30 Married No Yes No No 

111 33 F 175 69 22 Single No No No No 

112 21 F 167 94 34 Single No No Yes No 

113 22 M 167 75 27 Single No Yes No No 

114 24 F 161 65 25 Single No No No No 

115 45 F 160 73 29 Married No No No No 

116 32 F 160 48 19 Married No No No No 

117 39 F 153 40 17 Married No No No No 

118 53 F 166 68 25 Married No No No No 

119 46 F 157 60 24 Married No No No No 

120 20 M 174 78 26 Single No No No No 

121 49 F 160 75 29 Married No Yes No Yes 

122 24 F 157 65 26 Single No No No No 

123 47 F 165 75 28 Married No No No No 

124 33 M 176 72 23 Single No No No No 

125 15 F 150 52 23 Single No No No No 
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126 25 F 181 79 24 Single No No No No 

127 47 F 160 60 23 Married No No No No 

128 19 F 155 41 17 Single No No No No 

129 25 F 157 48 20 Single No No No No 

130 43 M 154 89 34 Married No Yes No No 

131 41 F 177 86 27 Married Yes No No No 

132 31 M 175 68 22 Single No No No No 

133 23 F 167 94 34 Single No No Yes No 

134 22 M 167 75 27 Single No Yes No No 

135 24 F 162 65 25 Single No No No No 

136 46 F 160 60 23 Married No No No No 

 

UID 

no. 

Q.2. Were 

you 

vaccinated for 

COVID-19, 

BEFORE 

contracting 

the disease? 

Q.2. (i) Which 

vaccine did you 

receive? 

Q.2. (ii) How 

many doses 

did you 

receive 

before 

contracting 

the disease? 

Q.3. When were you tested positive for 

COVID-19? (Mention the date in given 

format.) 

        YEAR MONTH DATE 

1 No Not Applicable 0 3 4 13 

2 No Not Applicable 0 3 4 17 

3 No Not Applicable 0 3 4 12 

4 No Not Applicable 0 3 4 10 

5 No Not Applicable 0 3 4 2 

6 No Not Applicable 0 2 8 5 

7 Yes Covishield 1 3 4 9 

8 No Not Applicable 0 3 5 5 

9 No Not Applicable 0 3 11 27 

10 Yes Covishield 1 3 4 8 

11 Yes Covishield 2 3 3 7 

12 No Not Applicable 0 3 4 13 

13 No Not Applicable 0 2 9 12 

14 Yes Covishield 1 3 4 4 

15 No Not Applicable 0 3 4 15 
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16 No Not Applicable 0 3 4 15 

17 No Not Applicable 0 3 5 8 

18 No Not Applicable 0 2 9 22 

19 No Not Applicable 0 2 4 29 

20 No Not Applicable 0 3 8 10 

21 Yes Covishield 2 4 2 3 

22 No Not Applicable 0 3 4 23 

23 No Not Applicable 0 3 4 12 

24 No Not Applicable 0 3 4 20 

25 No Not Applicable 0 3 4 11 

26 No Not Applicable 0 3 4 7 

27 No Not Applicable 0 2 8 5 

28 Yes Covishield 1 3 4 25 

29 No Not Applicable 0 3 5 1 

30 No Not Applicable 0 3 11 27 

31 Yes Covishield 1 3 4 18 

32 Yes Covishield 2 3 3 7 

33 No Not Applicable 0 3 4 21 

34 No Not Applicable 0 2 8 10 

35 Yes Covishield 1 3 4 4 

36 No Not Applicable 0 3 11 13 

37 No Not Applicable 0 3 4 15 

38 No Not Applicable 0 3 5 8 

39 No Not Applicable 0 2 9 21 

40 No Not Applicable 0 2 4 18 

41 No Not Applicable 0 3 8 10 

42 Yes Covishield 2 4 2 6 

43 No Not Applicable 0 3 4 13 

44 No Not Applicable 0 3 4 21 

45 No Not Applicable 0 3 4 12 

46 No Not Applicable 0 3 4 10 

47 No Not Applicable 0 3 4 1 

48 No Not Applicable 0 2 9 18 
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49 Yes Covishield 1 3 4 9 

50 No Not Applicable 0 3 5 9 

51 No Not Applicable 0 3 11 27 

52 Yes Covishield 1 3 4 8 

53 Yes Covishield 2 3 3 7 

54 No Not Applicable 0 3 4 13 

55 No Not Applicable 0 2 9 20 

56 Yes Covishield 1 3 4 15 

57 No Not Applicable 0 3 4 19 

58 No Not Applicable 0 3 11 15 

59 No Not Applicable 0 3 5 9 

60 No Not Applicable 0 2 9 22 

61 No Not Applicable 0 2 4 29 

62 No Not Applicable 0 3 8 22 

63 Yes Covishield 2 4 2 3 

64 No Not Applicable 0 3 4 25 

65 No Not Applicable 0 3 4 21 

66 No Not Applicable 0 3 4 12 

67 No Not Applicable 0 3 4 10 

68 No Not Applicable 0 3 4 12 

69 No Not Applicable 0 2 8 15 

70 Yes Covishield 1 3 4 9 

71 No Not Applicable 0 3 5 5 

72 No Not Applicable 0 3 11 8 

73 Yes Covishield 1 3 4 6 

74 Yes Covishield 2 3 3 17 

75 No Not Applicable 0 3 4 14 

76 No Not Applicable 0 2 9 12 

77 Yes Covishield 1 3 4 4 

78 No Not Applicable 0 3 4 15 

79 No Not Applicable 0 3 4 19 

80 No Not Applicable 0 3 5 8 

81 No Not Applicable 0 2 9 22 
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82 No Not Applicable 0 2 4 29 

83 No Not Applicable 0 3 11 10 

84 Yes Covishield 2 4 2 5 

85 No Not Applicable 0 3 4 13 

86 No Not Applicable 0 3 4 15 

87 No Not Applicable 0 3 4 12 

88 No Not Applicable 0 3 4 10 

89 No Not Applicable 0 3 4 2 

90 No Not Applicable 0 2 8 7 

91 Yes Covishield 1 3 4 5 

92 No Not Applicable 0 3 5 9 

93 No Not Applicable 0 3 11 27 

94 Yes Covishield 1 3 4 8 

95 Yes Covishield 2 3 3 7 

96 No Not Applicable 0 3 4 13 

97 No Not Applicable 0 2 9 12 

98 Yes Covishield 1 3 4 4 

99 No Not Applicable 0 3 4 15 

100 No Not Applicable 0 3 4 18 

101 No Not Applicable 0 3 5 8 

102 No Not Applicable 0 2 9 22 

103 No Not Applicable 0 4 2 29 

104 No Not Applicable 0 3 8 11 

105 Yes Covishield 2 3 4 3 

106 No Not Applicable 0 3 4 10 

107 No Not Applicable 0 3 4 20 

108 No Not Applicable 0 3 4 12 

109 No Not Applicable 0 3 4 10 

110 No Not Applicable 0 3 4 1 

111 No Not Applicable 0 2 8 3 

112 Yes Covishield 1 3 4 9 

113 No Not Applicable 0 3 5 5 

114 No Not Applicable 0 4 1 20 
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115 Yes Covishield 1 3 4 8 

116 Yes Covishield 2 3 3 8 

117 No Not Applicable 0 3 4 13 

118 No Not Applicable 0 2 9 12 

119 Yes Covishield 1 3 4 4 

120 No Not Applicable 0 3 4 16 

121 No Not Applicable 0 3 4 14 

122 No Not Applicable 0 3 5 8 

123 No Not Applicable 0 2 9 22 

124 No Not Applicable 0 2 4 20 

125 No Not Applicable 0 3 8 10 

126 Yes Covishield 2 3 12 23 

127 No Not Applicable 0 3 4 14 

128 No Not Applicable 0 3 4 21 

129 No Not Applicable 0 3 4 12 

130 No Not Applicable 0 3 4 10 

131 No Not Applicable 0 3 4 2 

132 No Not Applicable 0 2 8 5 

133 Yes Covishield 1 3 4 6 

134 No Not Applicable 0 3 5 15 

135 No Not Applicable 0 3 11 24 

136 Yes Covishield 1 3 4 30 

 

UID 

no. 

Q.4. Where were you treated for COVID-19? Q.4. (i) If 

hospitalised, 

how many 

days did you 

stay in the 

wards/ 

personal 

room? 

(Number of 

days)  

Q.4. (ii) If 

hospitalised, 

how many days 

did you stay in 

the ICU (if 

applicable)? 

(Number of 

days) 

Q.5. How 

long did 

you stay 

under 

quarantine? 

(number of 

days) 

  Home 

Quarantine 

Hospitalisation Isolation/Quarantine 

centre 

.     

1 No No Yes Not applicable Not applicable 28 
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2 Yes No No Not applicable Not applicable 20 

3 Yes No Yes Not applicable Not applicable 27 

4 Yes No No Not applicable Not applicable 17 

5 No Yes No 13 10 25 

6 Yes No No Not applicable Not applicable 21 

7 Yes No No Not applicable Not applicable 15 

8 Yes No No Not applicable Not applicable 15 

9 No Yes No 12 6 20 

10 Yes No No Not applicable Not applicable 14 

11 Yes No No Not applicable Not applicable 14 

12 Yes No No Not applicable Not applicable 15 

13 Yes No No Not applicable Not applicable 17 

14 No No Yes Not applicable Not applicable 14 

15 Yes No No Not applicable Not applicable 15 

16 Yes No No Not applicable Not applicable 15 

17 Yes No No Not applicable Not applicable 14 

18 Yes No No Not applicable Not applicable 17 

19 No Yes No 3 0 14 

20 Yes No No Not applicable Not applicable 15 

21 Yes No No Not applicable Not applicable 10 

22 No No Yes Not applicable Not applicable 30 

23 Yes No No Not applicable Not applicable 21 

24 Yes No Yes Not applicable Not applicable 30 

25 Yes No No Not applicable Not applicable 17 

26 No No No Not applicable Not applicable 25 

27 Yes No No Not applicable Not applicable 18 

28 Yes No No Not applicable Not applicable 17 

29 Yes No No Not applicable Not applicable 15 

30 No Yes No 12 6 20 

31 Yes No No Not applicable Not applicable 14 

32 Yes No No Not applicable Not applicable 14 

33 Yes Yes No 10 9 19 

34 Yes No No Not applicable Not applicable 15 
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35 No No Yes Not applicable Not applicable 21 

36 Yes No No Not applicable Not applicable 15 

37 Yes No No Not applicable Not applicable 15 

38 Yes No No Not applicable Not applicable 14 

39 Yes No No Not applicable Not applicable 17 

40 No Yes No 3 0 14 

41 Yes No No Not applicable Not applicable 15 

42 Yes No No Not applicable Not applicable 12 

43 No No Yes Not applicable Not applicable 32 

44 Yes No No Not applicable Not applicable 20 

45 Yes No Yes Not applicable Not applicable 30 

46 Yes No No Not applicable Not applicable 17 

47 No Yes No 12 11 25 

48 Yes No No Not applicable Not applicable 20 

49 Yes No No Not applicable Not applicable 15 

50 Yes No No Not applicable Not applicable 15 

51 No Yes No 12 6 23 

52 Yes No No Not applicable Not applicable 14 

53 Yes No No Not applicable Not applicable 20 

54 Yes No No Not applicable Not applicable 18 

55 Yes No No Not applicable Not applicable 17 

56 No No Yes Not applicable Not applicable 14 

57 Yes No No Not applicable Not applicable 15 

58 Yes No No Not applicable Not applicable 18 

59 Yes No No Not applicable Not applicable 14 

60 Yes No No Not applicable Not applicable 17 

61 No Yes No 3 0 17 

62 Yes No No Not applicable Not applicable 15 

63 Yes No No Not applicable Not applicable 15 

64 No Yes No 8 15 35 

65 Yes No No Not applicable Not applicable 20 

66 Yes No Yes Not applicable Not applicable 31 

67 Yes No No Not applicable Not applicable 17 
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68 No No Yes Not applicable Not applicable 25 

69 Yes No No Not applicable Not applicable 20 

70 Yes No No Not applicable Not applicable 15 

71 Yes No No Not applicable Not applicable 10 

72 No Yes No 12 6 20 

73 Yes No No Not applicable Not applicable 11 

74 Yes No No Not applicable Not applicable 14 

75 Yes No No Not applicable Not applicable 14 

76 Yes No No Not applicable Not applicable 17 

77 No No Yes Not applicable Not applicable 14 

78 Yes No No Not applicable Not applicable 18 

79 Yes No No Not applicable Not applicable 15 

80 Yes No No Not applicable Not applicable 14 

81 Yes No No Not applicable Not applicable 19 

82 No Yes No 3 0 14 

83 Yes No No Not applicable Not applicable 15 

84 Yes No No Not applicable Not applicable 11 

85 No No Yes Not applicable Not applicable 30 

86 Yes No No Not applicable Not applicable 23 

87 Yes No Yes Not applicable Not applicable 32 

88 Yes No No Not applicable Not applicable 17 

89 Yes No No Not applicable Not applicable 25 

90 Yes No No Not applicable Not applicable 20 

91 Yes No No Not applicable Not applicable 15 

92 Yes No No Not applicable Not applicable 15 

93 No Yes No 12 6 20 

94 Yes No No Not applicable Not applicable 14 

95 Yes No No Not applicable Not applicable 15 

96 Yes No No Not applicable Not applicable 14 

97 Yes Yes No 9 10 20 

98 No No Yes Not applicable Not applicable 21 

99 Yes No No Not applicable Not applicable 15 

100 Yes No No Not applicable Not applicable 15 
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101 Yes No No Not applicable Not applicable 20 

102 Yes No No Not applicable Not applicable 17 

103 No Yes No 3 0 14 

104 Yes No No Not applicable Not applicable 20 

105 Yes No No Not applicable Not applicable 12 

106 No No Yes Not applicable Not applicable 35 

107 Yes No No Not applicable Not applicable 20 

108 Yes No Yes Not applicable Not applicable 30 

109 Yes No No Not applicable Not applicable 17 

110 No Yes No 14 10 25 

111 Yes No No Not applicable Not applicable 20 

112 Yes No No Not applicable Not applicable 15 

113 Yes No No Not applicable Not applicable 17 

114 No Yes No 12 6 22 

115 Yes No No Not applicable Not applicable 14 

116 Yes No No Not applicable Not applicable 13 

117 Yes No No Not applicable Not applicable 14 

118 Yes No No Not applicable Not applicable 17 

119 No No Yes Not applicable Not applicable 14 

120 Yes No No Not applicable Not applicable 15 

121 Yes No No Not applicable Not applicable 16 

122 Yes No No Not applicable Not applicable 14 

123 Yes No No Not applicable Not applicable 17 

124 No Yes No 3 0 14 

125 Yes No No Not applicable Not applicable 15 

126 Yes No No Not applicable Not applicable 12 

127 No No Yes Not applicable Not applicable 21 

128 Yes No No Not applicable Not applicable 22 

129 Yes No Yes Not applicable Not applicable 30 

130 Yes No No Not applicable Not applicable 17 

131 No Yes No 10 10 25 

132 Yes No No Not applicable Not applicable 20 

133 Yes No No Not applicable Not applicable 15 
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134 Yes No No Not applicable Not applicable 15 

135 No Yes No 12 6 20 

136 Yes No No Not applicable Not applicable 14 
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UID 

no. 

Q.6. Which of the following symptoms did you experience during your battle with the disease? 

                              

  Fatigue Shortness 

of breath 

Cough Fever Lack 

of 

taste 

Muscular 

pain 

Lack 

of 

smell 

Head- 

ache 

Joint 

pain 

Confusion Diarrhea Eye 

irritation 

Others- 

Drowsiness 

Other- 

neuro 

pathic 

pain 

1 No Yes Yes Yes Yes Yes Yes Yes Yes No No No No No 

2 No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No 

3 No Yes Yes Yes No No No Yes No No No No No No 

4 Yes Yes No Yes No Yes Yes No No No No No No No 

5 Yes Yes No Yes Yes No Yes No No No No No Yes No 

6 Yes No Yes Yes No Yes Yes No No No No No No Yes 

7 Yes Yes Yes Yes Yes No Yes Yes No No No No No No 

8 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

9 Yes No Yes Yes Yes No Yes Yes Yes Yes No No No No 

10 No No Yes Yes No No No No No No No No No No 

11 No No Yes Yes No No No No No No No Yes No No 

12 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes No 

13 Yes No Yes Yes Yes Yes No No Yes Yes No No No Yes 

14 Yes Yes Yes No Yes Yes Yes Yes Yes No Yes Yes No No 

15 Yes No No Yes No Yes Yes Yes Yes No No No No No 

16 Yes Yes Yes Yes No Yes No No Yes Yes No No No No 

17 No No Yes Yes No No No Yes No No Yes No No No 

18 No Yes No No No Yes No No No No No No No No 

19 Yes Yes Yes Yes No Yes Yes No Yes Yes No No No No 

20 No Yes Yes Yes Yes No No Yes No No No No No No 

21 No No Yes No No No No Yes Yes No No No No No 

22 No Yes Yes Yes No Yes Yes Yes Yes No No No No No 

23 No Yes Yes Yes No Yes Yes Yes Yes No Yes Yes No No 

24 No No Yes Yes No No No Yes No Yes No No No No 

25 Yes Yes No Yes No Yes No No Yes No No No Yes No 

26 No Yes Yes Yes Yes No Yes No No No No No No No 

27 Yes No Yes Yes No No Yes No No No No No No No 

28 Yes Yes Yes Yes Yes No Yes Yes No No No No No No 

29 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

30 Yes No Yes Yes Yes No Yes Yes Yes Yes No No No No 



133 
 

31 No No Yes Yes No No No No No Yes No No No No 

32 No No Yes Yes No No No No No No No No No No 

33 Yes Yes Yes Yes Yes No Yes Yes Yes No No No Yes No 

34 Yes No No Yes Yes Yes No No Yes No No No No Yes 

35 Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No No 

36 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

37 Yes Yes Yes Yes No Yes No No Yes No No No No No 

38 No No Yes Yes No No No Yes No No Yes No No No 

39 No No No No Yes No No No No No No No No No 

40 Yes No Yes Yes No No Yes No No No No No No No 

41 No Yes Yes Yes Yes No No Yes No No No Yes No No 

42 No No Yes No No No No Yes Yes No No No No No 

43 No Yes Yes Yes No Yes Yes No Yes No No No No No 

44 No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No 

45 No No Yes Yes No No No Yes No Yes No No No No 

46 Yes Yes Yes Yes No Yes No No No No No No Yes Yes 

47 No Yes No Yes Yes No Yes Yes No No No No No No 

48 Yes No Yes Yes No Yes Yes No No No No No No No 

49 Yes Yes Yes Yes Yes No Yes Yes No No No No No No 

50 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

51 Yes No Yes Yes No No Yes Yes Yes Yes No No No No 

52 No No Yes Yes No No No No No No No No No No 

53 No No Yes Yes No No No No No No No No No No 

54 Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No Yes No 

55 Yes No No Yes No Yes No No Yes No No No No Yes 

56 Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No No 

57 Yes No No Yes No Yes Yes Yes Yes No No No No No 

58 Yes Yes Yes Yes No Yes No No Yes No No No No No 

59 No No Yes Yes No No No Yes No No Yes No No No 

60 No No No No No No No No No No No No No No 

61 Yes No Yes Yes No No Yes No No No No No No No 

62 No Yes Yes Yes Yes Yes No Yes Yes No No No No No 

63 No No Yes No No No No Yes Yes No No No No No 
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64 No Yes Yes Yes Yes Yes Yes Yes Yes No No No No Yes 

65 No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No 

66 No No Yes Yes No No No Yes No Yes No No No No 

67 Yes Yes No Yes No Yes No No No No No No No No 

68 No Yes Yes Yes Yes No Yes No No No No No No No 

69 Yes No Yes Yes No Yes Yes Yes No No No No No No 

70 Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No 

71 Yes No Yes Yes Yes Yes Yes Yes Yes No No No No No 

72 Yes No Yes Yes Yes No Yes Yes Yes Yes No No No No 

73 No No Yes Yes No No No No No No No No No No 

74 No No Yes Yes No No No Yes Yes No No Yes No No 

75 Yes Yes Yes Yes No Yes Yes Yes Yes No No No Yes No 

76 Yes No No Yes Yes Yes Yes No Yes No No No No Yes 

77 Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No No 

78 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

79 Yes Yes Yes Yes No Yes No No Yes No No No No No 

80 No No Yes Yes No No No Yes No No Yes No No No 

81 No No No No No No No No No No No No No No 

82 Yes No Yes Yes No Yes Yes No No No No No No No 

83 No Yes Yes Yes Yes Yes No Yes No No No No No No 

84 No No Yes No No No No Yes Yes No No No No No 

85 No Yes Yes Yes Yes No Yes Yes Yes No No No Yes No 

86 No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No 

87 No No Yes Yes No No No Yes No Yes No No No No 

88 Yes Yes No Yes No Yes Yes No No No No No No No 

89 Yes Yes No Yes Yes No Yes Yes Yes No No No No Yes 

90 Yes No Yes Yes No Yes Yes No No No No No No No 

91 Yes Yes Yes Yes Yes No Yes Yes No No No No No No 

92 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

93 Yes No Yes Yes Yes No Yes Yes Yes Yes No No No No 

94 No No Yes Yes No Yes No No Yes No No No No No 

95 No No Yes Yes No No No No No No No No No No 

96 Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No Yes No 
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97 Yes No No Yes No Yes No No Yes No No No No Yes 

98 Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No No 

99 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

100 Yes Yes Yes Yes No Yes No No Yes Yes No No No No 

101 No No Yes Yes No No No Yes Yes No Yes No No No 

102 No No Yes No No No No No No No No No No No 

103 Yes No Yes Yes No Yes Yes No No No No No No No 

104 No Yes Yes Yes Yes Yes No Yes No No No No No No 

105 No No Yes No No No Yes Yes Yes No No No No No 

106 No Yes Yes Yes Yes No Yes Yes Yes No No No No No 

107 No Yes Yes Yes Yes Yes Yes Yes Yes No No Yes No No 

108 No No Yes Yes No No No Yes No Yes No No No No 

109 Yes Yes No Yes No Yes No No No No No No No No 

110 No Yes No Yes Yes No Yes No No No No No No No 

111 Yes No Yes Yes No Yes Yes No Yes No No No No No 

112 Yes Yes Yes Yes Yes No Yes Yes No No No No No No 

113 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

114 Yes No Yes Yes Yes No Yes Yes Yes Yes No No No No 

115 No No Yes Yes No No No No Yes No No No No No 

116 No No Yes Yes No No Yes No No No No No No No 

117 Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No Yes No 

118 Yes No No Yes Yes Yes No No Yes No No No No Yes 

119 Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No No 

120 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

121 Yes Yes Yes Yes No Yes No No Yes No No No No No 

122 No No Yes Yes No No Yes Yes No No Yes No No No 

123 No No No No No No No Yes No No No No No No 

124 Yes No Yes Yes No No Yes No No No No No No No 

125 No Yes Yes Yes Yes No Yes Yes No No No No No No 

126 No No Yes No No No No Yes Yes No No No No No 

127 No Yes Yes Yes No Yes Yes Yes Yes No No No No Yes 

128 No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No 

129 No No Yes Yes No No No Yes No Yes No No No No 
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SECTION II- GLOBAL HEALTH 
 
UID 

no. 

In 

general, 

would 

you say 

your 

health is: 

In 

general, 

would 

you say 

your 

quality of 

life is: 

In 

general, 

how 

would 

you rate 

your 

physical 

health? 

In 

general, 

how 

would 

you rate 

your 

mental 

health, 

including 

your 

mood 

and 

ability to 

think? 

In general, 

how would 

you rate your 

satisfaction 

with social 

activities and 

relationships?  

In general, 

please rate 

how well you 

carry out your 

usual social 

activities and 

roles. (This 

includes 

activities at 

home, at work, 

and in 

community 

and 

responsibilities 

as a parent, 

child, spouse, 

employee, 

friend, etc..) 

To what 

extent are 

you able to 

carry out 

your 

everyday 

physical 

activities 

such as 

walking, 

climbing 

stairs, 

carrying 

groceries, 

or moving 

a chair? 

In the past 

7 days, 

how often 

have you 

been 

bothered 

by 

emotional 

problems 

such as 

feeling 

anxious, 

depressed 

or irritable? 

1 Very 

Good 

Good Good Good Good Good 

Moderately Often 

2 Good Good Very 

Good 

Very 

Good 

Good Good 

Moderately Rarely 

3 Good Good Good Good Good Excellent Moderately Sometimes 

4 Very 

Good 

Excellent Very 

Good 

Very 

Good 

Excellent Very Good 

Mostly Rarely 

5 Good Very 

Good 

Fair Good Good Very Good 

Mostly Never 

6 Very 

Good 

Good Excellent Very 

Good 

Very Good Excellent 

Completely Never 

7 Good Good Fair Fair Fair Good Mostly Sometimes 

8 Good Fair Fair Very 

Good 

Very Good Very Good 

Moderately Sometimes 

9 Excellent Good Very Very Good Good Mostly Sometimes 

130 Yes Yes No Yes No Yes No No No No No No No No 

131 No Yes No Yes Yes No Yes Yes No No No No No No 

132 Yes No Yes Yes No Yes Yes No No No No No Yes No 

133 Yes Yes Yes Yes Yes No Yes Yes No No No No No No 

134 Yes No No Yes Yes Yes Yes Yes Yes No No No No No 

135 Yes No Yes Yes Yes No Yes Yes Yes Yes No No No No 

136 No No Yes Yes No No Yes No Yes No No Yes No No 
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Good Good 

10 Very 

Good 

Good Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 

11 Good Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Mostly Always 

12 Good Fair Poor Fair Good Good Moderately Sometimes 

13 Fair Very 

Good 

Fair Good Excellent Very Good 

Mostly Often 

14 Fair Very 

Good 

Good Good Very Good Very Good 

Completely Rarely 

15 Good Good Good Good Good Very Good Completely Rarely 

16 Good Good Good Good Fair Good Moderately Sometimes 

17 Very 

Good 

Very 

Good 

Very 

Good 

Excellent Very Good Very Good 

Mostly Sometimes 

18 Good Good Very 

Good 

Excellent Very Good Very Good 

Completely Never 

19 Good Good Very 

Good 

Excellent Good Good 

Completely Never 

20 Fair Fair Poor Poor Poor Poor A little Always 

21 Good Very 

Good 

Very 

Good 

Excellent Very Good Very Good 

Completely Sometimes 

22 Very 

Good 

Good Fair Good Very Good Good 

Moderately Sometimes 

23 Very 

Good 

Good Very 

Good 

Very 

Good 

Very Good Good 

Moderately Rarely 

24 Excellent Good Good Very 

Good 

Good Good 

Moderately Always 

25 Good Very 

Good 

Very 

Good 

Very 

Good 

Excellent Excellent 

Mostly Rarely 

26 Very 

Good 

Good Fair Good Good Very Good 

Mostly Never 

27 Good Good Excellent Very 

Good 

Very Good Excellent 

Completely Never 

28 Good Good Fair Fair Fair Good Mostly Sometimes 

29 Good Fair Fair Very 

Good 

Very Good Very Good 

Moderately Sometimes 

30 Very 

Good 

Good Very 

Good 

Very 

Good 

Very Good Good 

Mostly Sometimes 

31 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 
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32 Good Very 

Good 

Very 

Good 

Very 

Good 

Fair Good 

Mostly Always 

33 Good Very 

Good 

Fair Fair Very Good Good 

Moderately Sometimes 

34 Very 

Good 

Good Fair Good Very Good Very Good 

Mostly Often 

35 Fair Very 

Good 

Good Good Very Good Very Good 

Completely Rarely 

36 Good Good Good Good Very Good Very Good Completely Rarely 

37 Good Good Good Good Good Good Moderately Sometimes 

38 Very 

Good 

Very 

Good 

Very 

Good 

Excellent Very Good Very Good 

Mostly Sometimes 

39 Fair Good Good Good Good Good Completely Never 

40 Fair Fair Very 

Good 

Very 

Good 

Very Good Good 

Completely Never 

41 Fair Fair Poor Poor Poor Poor A little Always 

42 Good Very 

Good 

Very 

Good 

Excellent Very Good Good 

Completely Sometimes 

43 Fair Good Fair Good Excellent Good Moderately Rarely 

44 Good Good Very 

Good 

Very 

Good 

Fair Good 

Moderately Rarely 

45 Good Good Good Good Very Good Good Moderately Sometimes 

46 Very 

Good 

Very 

Good 

Excellent Very 

Good 

Very Good Excellent 

Mostly Rarely 

47 Excellent Good Fair Good Good Very Good Mostly Never 

48 Very 

Good 

Good Very 

Good 

Very 

Good 

Excellent Very Good 

Completely Never 

54 Very 

Good 

Very 

Good 

Good Very 

Good 

Good Excellent 

Mostly Sometimes 

55 Good Good Fair Good Very Good Very Good Moderately Often 

49 Good Good Fair Fair Fair Good Mostly Sometimes 

50 Good Fair Fair Very 

Good 

Very Good Very Good 

Moderately Sometimes 

51 Fair Good Very 

Good 

Very 

Good 

Very Good Good 

Mostly Sometimes 

52 Very 

Good 

Good Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 

53 Good Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Mostly Always 
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56 Very 

Good 

Very 

Good 

Good Good Very Good Very Good 

Completely Rarely 

57 Fair Good Good Good Very Good Very Good Completely Rarely 

58 Fair Good Good Good Fair Good Moderately Sometimes 

59 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Very Good Very Good 

Mostly Sometimes 

60 Excellent Fair Very 

Good 

Very 

Good 

Very Good Excellent 

Completely Never 

61 Excellent Fair Very 

Good 

Excellent Excellent Excellent 

Completely Never 

62 Fair Fair Poor Poor Poor Poor A little Always 

63 Fair Very 

Good 

Very 

Good 

Excellent Very Good Excellent 

Completely Sometimes 

64 Good Fair Very 

Good 

Good Excellent Good 

Moderately Rarely 

65 Fair Good Very 

Good 

Very 

Good 

Good Good 

Moderately Rarely 

66 Excellent Very 

Good 

Good Fair Good Good 

Moderately Rarely 

67 Very 

Good 

Very 

Good 

Very 

Good 

Excellent Excellent Excellent 

Mostly Rarely 

68 Good Good Good Good Good Very Good Mostly Never 

69 Very 

Good 

Very 

Good 

Excellent Very 

Good 

Very Good Very Good 

Completely Never 

70 Good Fair Fair Fair Fair Good Mostly Sometimes 

71 Good Fair Fair Very 

Good 

Very Good Very Good 

Moderately Sometimes 

72 Fair Good Very 

Good 

Very 

Good 

Very Good Good 

Mostly Sometimes 

73 Very 

Good 

Fair Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 

74 Good Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Mostly Always 

75 Good Fair Fair Very 

Good 

Excellent Excellent 

Moderately Sometimes 

76 Fair Good Fair Good Very Good Very Good Mostly Often 

77 Very 

Good 

Very 

Good 

Good Good Very Good Very Good 

Completely Rarely 

78 Good Good Good Good Very Good Very Good Completely Rarely 



140 
 

79 Fair Good Good Good Fair Good Moderately Sometimes 

80 Very 

Good 

Very 

Good 

Very 

Good 

Excellent Very Good Very Good 

Mostly Sometimes 

81 Excellent Good Good Very 

Good 

Excellent Excellent 

Completely Never 

82 Fair Excellent Very 

Good 

Fair Excellent Excellent 

Completely Never 

83 Fair Fair Poor Poor Poor Poor A little Always 

84 Good Very 

Good 

Very 

Good 

Excellent Very Good Excellent 

Completely Sometimes 

85 Very 

Good 

Very 

Good 

Fair Very 

Good 

Good Excellent 

Mostly Always 

86 Very 

Good 

Good Good Very 

Good 

Good Good 

Moderately Rarely 

87 Very 

Good 

Good Good Fair Very Good Good 

Moderately Often 

88 Very 

Good 

Excellent Very 

Good 

Excellent Very Good Very Good 

Mostly Rarely 

89 Good Good Fair Good Good Very Good Mostly Never 

90 Fair Very 

Good 

Good Very 

Good 

Excellent Very Good 

Completely Never 

91 Good Good Poor Fair Fair Good Mostly Sometimes 

92 Good Fair Poor Very 

Good 

Very Good Very Good 

Moderately Sometimes 

93 Good Good Very 

Good 

Very 

Good 

Very Good Good 

Mostly Sometimes 

94 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 

95 Good Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Mostly Always 

96 Good Very 

Good 

Poor Good Good Good 

Moderately Sometimes 

97 Good Good Fair Good Very Good Very Good Mostly Often 

98 Fair Very 

Good 

Good Good Very Good Very Good 

Completely Rarely 

99 Good Good Good Good Very Good Very Good Completely Rarely 

100 Good Good Good Good Fair Good Moderately Sometimes 

101 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Very Good Very Good 

Mostly Sometimes 
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102 Good Good Very 

Good 

Very 

Good 

Excellent Excellent 

Completely Never 

103 Very 

Good 

Very 

Good 

Very 

Good 

Good Excellent Excellent 

Completely Never 

104 Fair Fair Poor Poor Poor Poor A little Always 

105 Good Very 

Good 

Very 

Good 

Fair Very Good Excellent 

Completely Sometimes 

106 Very 

Good 

Good Very 

Good 

Excellent Excellent Excellent 

Moderately Sometimes 

107 Fair Good Good Very 

Good 

Good Good 

Moderately Rarely 

108 Fair Good Good Fair Good Good Moderately Sometimes 

109 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Excellent Very Good 

Mostly Rarely 

110 Excellent Good Fair Good Good Very Good Mostly Never 

111 Excellent Excellent Very 

Good 

Very 

Good 

Very Good Very Good 

Completely Never 

112 Good Good Fair Fair Fair Good Mostly Sometimes 

113 Fair Fair Fair Very 

Good 

Very Good Very Good 

Moderately Sometimes 

114 Good Good Very 

Good 

Very 

Good 

Very Good Good 

Mostly Sometimes 

115 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 

116 Good Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Mostly Always 

117 Good Good Fair Very 

Good 

Good Excellent 

Moderately Sometimes 

118 Very 

Good 

Very 

Good 

Good Good Excellent Very Good 

Mostly Often 

119 Very 

Good 

Very 

Good 

Good Good Very Good Very Good 

Completely Rarely 

120 Good Good Good Good Very Good Very Good Completely Rarely 

121 Good Good Good Good Fair Good Moderately Sometimes 

122 Very 

Good 

Very 

Good 

Very 

Good 

Fair Very Good Very Good 

Mostly Sometimes 

123 Very 

Good 

Good Good Good Excellent Very Good 

Completely Never 

124 Good Fair Very 

Good 

Very 

Good 

Excellent Very Good 

Completely Never 
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125 Fair Fair Poor Poor Poor Poor A little Always 

126 Good Very 

Good 

Very 

Good 

Good Very Good Excellent 

Completely Sometimes 

127 Good Fair Very 

Good 

Good Good Good 

Mostly Often 

128 Good Good Good Very 

Good 

Good Good 

Moderately Rarely 

129 Good Good Very 

Good 

Good Good Excellent 

Moderately Sometimes 

130 Very 

Good 

Very 

Good 

Excellent Very 

Good 

Excellent Very Good 

Mostly Rarely 

131 Very 

Good 

Very 

Good 

Fair Good Good Very Good 

Mostly Never 

132 Good Very 

Good 

Excellent Very 

Good 

Very Good Very Good 

Completely Never 

133 Good Good Fair Fair Fair Good Mostly Sometimes 

134 Fair Fair Fair Very 

Good 

Very Good Very Good 

Moderately Sometimes 

135 Good Good Good Very 

Good 

Very Good Good 

Mostly Sometimes 

136 Very 

Good 

Very 

Good 

Very 

Good 

Very 

Good 

Good Good 

Moderately Sometimes 

 
UID 

no. 

In the 

past 7 

days, 

How 

would 

you rate 

your 

fatigue 

on 

average? 

In the 

past 7 

days, 

How 

would 

you rate 

your pain 

on 

average? 

Q.2. Which of the following symptoms do you currently experience? 

  

      Fatigue Shortness 

of breath 

Cough Fever Lack 

of 

taste 

Muscular 

pain 

Lack 

of 

smell 

Head- 

ache 

Joint 

pain 

Confusion Diarrhea Eye 

irritation 

Others- 

stress 

1 Moderate 5 Yes No Yes No No Yes No Yes Yes Yes No No No 

2 Mild 3 Yes No No No No No No No No No No No No 

3 Moderate 5 Yes No Yes No Yes Yes No Yes Yes Yes No No No 

4 Mild 2 No Yes No No No No No No No No No No No 

5 Mild 5 Yes No No No No No No No No No No No No 

6 Mild 2 No No No No Yes No No No No No No No No 

7 Moderate 0 Yes No No No No No No No Yes No No No No 

8 Moderate 8 Yes No No No No Yes No No Yes No No No No 
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9 Mild 7 No Yes No No No No No Yes No Yes No No No 

10 Moderate 0 Yes No No No No No No No No No No No No 

11 None 0 Yes No No No No No No No No No No No No 

12 Moderate 4 No Yes Yes No No No No Yes Yes No No No No 

13 Moderate 5 Yes No No No Yes Yes No No Yes No No Yes No 

14 Moderate 1 Yes No No No No Yes No No Yes No No No Yes 

15 Mild 0 No No No No No Yes No No No No No No No 

16 Moderate 4 Yes Yes No No No No No No Yes No No No No 

17 None 0 No No Yes No No No No No No No No No No 

18 None 0 No Yes No No No No No No No No No No No 

19 None 0 No No No No No No No No Yes No No No No 

20 Moderate 8 No No No No No No No Yes Yes Yes No No Yes 

21 Mild 3 No No Yes No No No No No No No No No No 

22 Severe 4 Yes No Yes No No Yes No Yes Yes Yes No No No 

23 Mild 2 Yes Yes No No No No No Yes No No No No No 

24 Severe 5 Yes No Yes No Yes Yes No Yes Yes Yes No No No 

25 None 2 No No No No No No No No No No No No No 

26 None 5 Yes No No No No Yes No No No No No No No 

27 None 2 No No No No Yes No No No No No No No No 

28 Moderate 0 Yes No No No No No No No Yes No No No No 

29 Moderate 8 Yes No No No No Yes No No Yes No No No No 

30 Mild 7 No No No No No No No Yes No Yes No No No 

31 Moderate 0 Yes No No No No No No No No No No No Yes 

32 None 0 Yes No No No No No No No No Yes No No No 

33 Very 

Severe 

4 No Yes Yes No No No No Yes Yes No No No No 

34 Moderate 6 Yes No No No No Yes No No Yes No No No No 

35 Moderate 1 Yes No No No No Yes No Yes Yes No No No No 

36 Mild 0 No No No No No No No No No No No No No 

37 Moderate 4 Yes Yes No No No No No No Yes No No No No 

38 None 0 No No Yes No No No No No No No No No No 

39 None 0 No No No No No No No No No No No No No 

40 None 0 Yes Yes No No No No No No No No No No No 

41 Moderate 8 Yes No No No No Yes No Yes No No No No Yes 

42 Mild 3 Yes No Yes No No No No No No No No No No 

43 Moderate 3 Yes No Yes No No Yes No Yes Yes Yes No No No 

44 Mild 4 Yes Yes No No No No No No No No No No No 

45 Mild 5 Yes Yes Yes No Yes Yes No Yes Yes No No No No 
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46 Mild 2 No No No No No No No No No No No No No 

47 Mild 5 Yes No No No No Yes No No No No No No No 

48 Mild 2 No No No No Yes No No No No No No No No 

54 Very 

Severe 

4 No Yes Yes No No No No Yes Yes No No No No 

55 None 4 Yes No No No No Yes No No Yes No No No No 

49 Moderate 0 Yes No No No No No No No Yes No No No No 

50 Moderate 8 Yes No No No No Yes No No Yes No No No No 

51 Mild 7 No Yes No No No No No Yes No Yes No No No 

52 Moderate 0 No No No No No No No No No No No No No 

53 None 0 Yes No No No No No No No No No No No Yes 

56 Moderate 1 Yes No No No No Yes No No Yes No No No No 

57 Mild 0 Yes No No No No No No No No No No No No 

58 Moderate 4 Yes Yes No No No No No No Yes No No No No 

59 None 0 No No Yes No No Yes No No No No No No No 

60 None 0 No No No No Yes No No Yes No No No No No 

61 None 0 Yes No No No No No No No Yes No No No No 

62 Moderate 8 Yes No No No No No No Yes No No No No Yes 

63 Mild 3 Yes No Yes No No No No No Yes No No No No 

64 Mild 5 Yes No Yes No No Yes No Yes Yes No No No No 

65 Mild 3 Yes Yes No No No No No No No No No No No 

66 Severe 5 Yes No Yes No Yes Yes No Yes Yes Yes No No No 

67 Mild 2 No No No No No No No No No No No No No 

68 Mild 5 Yes No No No No No No Yes No No No No No 

69 Mild 2 No No No No Yes No No No No No No No No 

70 Moderate 0 Yes No No No No No No No Yes Yes No No No 

71 Moderate 8 Yes No No No No Yes No No Yes No No No No 

72 Mild 7 No No No No No No No Yes No Yes No No No 

73 Moderate 0 No Yes No No No No No No No No No No Yes 

74 None 0 No No No No No No No No No No No No No 

75 Moderate 4 No No Yes No No No No Yes Yes No No No No 

76 Moderate 6 Yes No No No No Yes No No Yes No No No No 

77 Moderate 1 No No No No No Yes No No Yes No No No No 

78 Mild 0 No No No No No No No No No No No No No 

79 Moderate 4 Yes Yes No No No No No No Yes No No No No 

80 None 0 No No Yes No No No No Yes No No No No No 

81 None 0 No No No No No No No No No No No No No 

82 None 0 Yes No No No No No No No No No No No No 
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83 Moderate 8 Yes No No No No No No Yes No No No No Yes 

84 Mild 3 Yes No Yes No No No No No No No No No No 

85 Moderate 3 Yes Yes Yes No No Yes No Yes Yes Yes No No No 

86 Mild 2 Yes No No No No No No No No No No No No 

87 None 5 Yes No Yes No Yes Yes No Yes Yes Yes No No No 

88 Mild 2 No No No No No No No No No No No No No 

89 Mild 5 Yes No No No No No No No No No No Yes No 

90 Mild 2 No No No No Yes No No No No No No No No 

91 Moderate 0 Yes No No No Yes No No No Yes No No No No 

92 Moderate 9 Yes No No No No Yes No No Yes No No No No 

93 Mild 8 No Yes No No No No No Yes No Yes No No No 

94 Moderate 0 Yes No No No No No No No No No No No No 

95 None 0 Yes Yes No No No No No Yes No No No No Yes 

96 Severe 4 No No Yes No No No No Yes Yes No No No No 

97 Moderate 7 Yes No No No No Yes No No Yes No No No No 

98 Moderate 1 Yes No No No Yes Yes No No Yes No No No No 

99 Mild 0 No No No No No No No No No No No No No 

100 Moderate 4 Yes Yes No No No No No No Yes No No No No 

101 None 0 No No Yes No No No No No No No No No No 

102 None 0 No No No No No No No No No No No No No 

103 None 0 No No No No No No No No No No No No No 

104 Moderate 8 No No No No No No No Yes No No No No Yes 

105 Mild 3 No No Yes No No No No No No No No No No 

106 Severe 4 Yes No Yes No No Yes No Yes Yes No No No No 

107 Mild 3 Yes No No No No No No No No No No No Yes 

108 Severe 5 Yes No Yes No Yes Yes No Yes Yes Yes No No No 

109 Mild 2 No No No No No No No No No No No No No 

110 Mild 5 Yes No No No No No No No Yes No No No No 

111 Mild 2 No No No No Yes No No No No No No Yes No 

112 Moderate 0 Yes No No No No No No No Yes No No No No 

113 Moderate 7 Yes No No No No Yes No Yes Yes No No No No 

114 Mild 7 No Yes No No No No No Yes No Yes No No No 

115 Moderate 0 No No No No No No No No Yes No No No No 

116 None 0 No No No No No No No No No No No No No 

117 Very 

Severe 

4 No No Yes No No No No Yes Yes No No No No 

118 Moderate 8 Yes Yes No No No Yes No No Yes No No No No 

119 Moderate 1 Yes No No No No Yes No No Yes No No No No 
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120 Mild 0 Yes No No No No No No Yes No Yes No No No 

121 Moderate 4 Yes Yes No No No No No No Yes No No No No 

122 None 0 No No Yes No Yes No No No No No No No No 

123 None 0 No No No No No No No No No No No No No 

124 None 0 Yes No No No No No No Yes No No No No No 

125 Moderate 8 Yes No No No No No No Yes No No No No Yes 

126 Mild 3 Yes No Yes No No No No No No No No No No 

127 Moderate 5 Yes No Yes No No Yes No Yes Yes Yes No No No 

128 Mild 2 Yes No No No No No No No No No No No No 

129 Moderate 5 Yes No Yes No Yes Yes No Yes Yes No No No No 

130 Mild 2 No No No No No Yes No No No No No No No 

131 Mild 5 Yes Yes No No No No No No No No No No No 

132 Mild 2 No No No No Yes No No Yes No No No No No 

133 Moderate 0 Yes No No No No No No No Yes No No No No 

134 Moderate 8 Yes No No No No Yes No No Yes No No No Yes 

135 Mild 8 No Yes No No No No No Yes No Yes No No No 

136 Moderate 0 No No No No No No No No No Yes No No No 

 
SECTION III- DYSPNEA FUNCTIONAL LIMITATION 

 
UID 

no. 

1. 

Dressing 

yourself 

without 

help 

2. Walking 

50 steps/ 

paces on 

flat 

ground at 

a normal 

speed 

without 

stopping 

3. Walking 

up 20 

stairs (2 

flights) 

without 

stopping 

4. 

Preparing 

meals 

5. 

Washing 

dishes 

6. 

Sweeping 

or 

mopping 

7. Making 

a bed 

8. Lifting 

something 

weighing 

about 4.5-

9kg, like a 

large bag 

of 

groceries 

9. 

Carrying 

something 

weighing 

about 4.5-

9 kg, like a 

large bag 

of 

groceries, 

from one 

room to 

another 

10. 

Walking 

(faster 

than your 

usual 

speed) for 

almost 1 

km 

without 

stopping 

1 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

2 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

3 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

4 A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

A little 

difficulty 

A little 

difficulty 

A little 

difficulty 

Some 

difficulty 

5 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

6 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

7 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 
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8 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

9 No 

difficulty 

A little 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

10 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

11 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

12 No 

difficulty 

Some 

difficulty 

A little 

difficulty 

No 

difficulty 

Much 

difficulty 

No 

difficulty 

No 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

13 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

14 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

15 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

16 A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Much 

difficulty 

A little 

difficulty 

17 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

18 A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

19 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

20 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

21 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

22 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

23 Much 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Much 

difficulty 

Some 

difficulty 

24 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

25 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

26 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

27 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

28 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

29 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

30 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

31 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 
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32 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

33 No 

difficulty 

Some 

difficulty 

A little 

difficulty 

No 

difficulty 

Much 

difficulty 

No 

difficulty 

No 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

34 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

35 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

36 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

37 A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Much 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Much 

difficulty 

Some 

difficulty 

38 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

39 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

40 No 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

41 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

42 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

43 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

44 A little 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Much 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

45 No 

difficulty 

Some 

difficulty 

A little 

difficulty 

A little 

difficulty 

Much 

difficulty 

No 

difficulty 

No 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

46 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

47 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

48 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

49 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

50 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

51 No 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

52 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

53 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

54 No 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

No 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

55 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 
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56 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

57 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

58 A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

Much 

difficulty 

Much 

difficulty 

Some 

difficulty 

59 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

60 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

61 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

62 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

63 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

64 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

65 No 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

A little 

difficulty 

Much 

difficulty 

Some 

difficulty 

66 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

67 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

68 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

69 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

70 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

71 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

72 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

73 No 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

74 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

75 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

76 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

77 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

78 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

79 No 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 
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80 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

81 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

82 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

83 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

84 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

85 No 

difficulty 

A little 

difficulty 

A little 

difficulty 

No 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

A little 

difficulty 

Much 

difficulty 

A little 

difficulty 

86 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

87 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

88 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

89 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

90 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

91 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

92 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

93 A little 

difficulty 

A little 

difficulty 

Much 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

94 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

95 No 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

96 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

97 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

98 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

99 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

100 No 

difficulty 

A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Much 

difficulty 

101 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

102 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

103 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 
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104 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

105 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

106 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

107 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

108 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

109 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

110 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

111 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

112 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

113 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

114 A little 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

115 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

116 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

117 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

118 No 

difficulty 

A little 

difficulty 

Some 

difficulty 

No 

difficulty 

Much 

difficulty 

No 

difficulty 

No 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

119 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

120 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

121 Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Much 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

122 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

123 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

124 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

125 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

126 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

127 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 
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128 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

129 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

130 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

131 No 

difficulty 

A little 

difficulty 

Some 

difficulty 

A little 

difficulty 

Some 

difficulty 

Much 

difficulty 

No 

difficulty 

A little 

difficulty 

Some 

difficulty 

A little 

difficulty 

132 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

133 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

134 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

135 A little 

difficulty 

Some 

difficulty 

No 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Some 

difficulty 

Much 

difficulty 

Some 

difficulty 

136 Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Not 

applicable 

 
SECTION IV- PULMONARY PHYSIOTHERAPY 

UID no. Did you 

receive 

physiotherapy 

for COVID-19 

infection? 

  1 Yes 35 No 69 Yes 103 No 

2 No 36 No 70 No 104 No 

3 Yes 37 No 71 No 105 No 

4 Yes 38 No 72 No 106 Yes 

5 Yes 39 No 73 No 107 No 

6 Yes 40 No 74 No 108 Yes 

7 No 41 No 75 Yes 109 Yes 

8 No 42 No 76 Yes 110 Yes 

9 No 43 Yes 77 No 111 Yes 

10 No 44 No 78 No 112 No 

11 No 45 Yes 79 No 113 No 

12 Yes 46 Yes 80 No 114 No 

13 Yes 47 Yes 81 No 115 No 

14 No 48 Yes 82 No 116 No 

15 No 49 No 83 No 117 Yes 
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16 No 50 No 84 No 118 Yes 

17 No 51 No 86 No 119 No 

18 No 52 No 85 Yes 120 No 

19 No 53 No 87 Yes 121 No 

20 No 54 Yes 88 Yes 122 No 

21 No 55 Yes 89 Yes 123 No 

22 Yes 56 No 90 Yes 124 No 

23 No 57 No 91 No 125 No 

24 Yes 58 No 92 No 126 No 

25 Yes 59 No 93 No 127 Yes 

26 Yes 60 No 94 No 128 No 

27 Yes 61 No 95 No 129 Yes 

28 No 62 No 96 Yes 130 Yes 

29 No 63 No 97 Yes 131 Yes 

30 No 64 Yes 98 No 132 Yes 

31 No 65 No 99 No 133 No 

32 No 66 Yes 100 No 134 No 

33 Yes 67 Yes 101 No 135 No 

34 Yes 68 Yes 102 No 136 No 

 
SECTION IV (A) 

 
S.No. UID 

no. 

1. Who recommended/ referred 

you for pulmonary 

physiotherapy for COVID-19? 

2. When did you 

receive pulmonary 

physiotherapy for 

COVID-19? (Tick 

all that apply) 

3. Where did you receive it? (Tick all that apply) 

             Hospital Physio 

therapy 

clinic 

Home/Quarantine centre 

   Physician/ 

family 

doctor 

Pulmono- 

logist 

Social 

media 

During 

COVID-

19 

infection 

Post 

COVID-

19 

infection 

ICU Ward (OPD)   Home visit by 

physiotherapist 

Tele 

Rehabilitation 

1 1 No No Yes No Yes No No No No No Yes 

2 3 No No Yes No Yes No No No No No Yes 

3 4 No Yes No Yes No No No No Yes No Yes 

4 5 No Yes No Yes No Yes Yes No No No Yes 
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5 6 No No Yes Yes Yes No No No Yes Yes Yes 

6 12 Yes Yes No Yes Yes No No No No No Yes 

7 13 Yes No No Yes No No No No No No Yes 

8 22 No Yes No No Yes No No No No No Yes 

9 24 Yes No No No Yes No No No No No Yes 

10 25 No Yes No Yes No No No No No No Yes 

11 26 No No Yes Yes Yes No No No Yes No No 

12 27 No No Yes Yes Yes No No No No Yes Yes 

13 33 No Yes Yes Yes No Yes Yes No No No Yes 

14 34 Yes No No Yes No No No No No No Yes 

15 43 No Yes Yes No Yes No No No No No Yes 

16 45 No No Yes Yes Yes No No No No No Yes 

17 46 No No Yes Yes No No No No No No Yes 

18 47 No Yes Yes No Yes Yes Yes No No No No 

19 48 No Yes No No Yes No No No No No Yes 

20 54 Yes Yes No Yes No No No No No No Yes 

21 55 Yes No No Yes No No No No No No Yes 

22 64 Yes No No No Yes Yes Yes No No No Yes 

23 66 No Yes Yes No Yes No No No No No Yes 

24 67 Yes No Yes Yes No No No No No No Yes 

25 68 Yes No No No Yes No No No No No Yes 

26 69 No Yes No Yes Yes No No No No No Yes 

27 75 Yes Yes No Yes No No No No No No Yes 

28 76 Yes No No Yes No No No No Yes No Yes 

29 85 No Yes No No Yes No No No No No Yes 

30 87 No No Yes No Yes No No No No No Yes 

31 88 No No Yes Yes No No No No No No Yes 

32 89 Yes No No Yes Yes No No No No No Yes 

33 90 Yes No No No Yes No No No No No Yes 

34 96 Yes No No Yes No No No No No No Yes 

35 97 Yes No No Yes No Yes Yes No No No No 

36 106 No Yes No No Yes No No No No No Yes 

37 108 No No Yes No Yes No No No No No Yes 
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38 109 No Yes Yes Yes Yes No No No No No Yes 

39 110 Yes No No No Yes No No No No No Yes 

40 111 Yes No No Yes Yes No No No No No Yes 

41 117 Yes No Yes Yes No No No No No No Yes 

42 118 Yes No No Yes Yes No No No No No Yes 

43 127 Yes No No No Yes No No No No No Yes 

44 129 No No Yes No Yes No No No No No Yes 

45 130 No No Yes Yes No No No No No No Yes 

46 131 No Yes No Yes Yes Yes Yes No No No Yes 

47 132 Yes No No Yes Yes No No No No No Yes 

 
S. 

No. 

UID 

no. 

4. Which of the following pulmonary physiotherapy exercises were included to your daily exercise 

protocol? 

                  

    Pursed 

lip 

breathing 

Balloon 

blowing 

exercises 

Incentive 

spirometry 

Breathing 

control 

Upper limb 

coordinated breathing 

exercises 

Segmental 

expansion 

exercises 

ACBT 

1 1 Yes No Yes Yes No No No 

2 3 No No No Yes No No No 

3 4 No No No No No No No 

4 5 Yes Yes No No Yes No No 

5 6 Yes Yes Yes Yes No No No 

6 12 Yes Yes No Yes No No No 

7 13 No No No Yes Yes Yes No 

8 22 No Yes No Yes Yes No No 

9 24 No No No Yes No No No 

10 25 Yes No No No No No Yes 

11 26 Yes Yes No No Yes No No 

12 27 Yes No No Yes Yes No Yes 

13 33 Yes Yes No Yes Yes No No 

14 34 No No No Yes Yes Yes No 

15 43 No No No Yes No No No 

16 45 No No No Yes No Yes Yes 

17 46 Yes No No No No No No 
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18 47 Yes Yes No No Yes No No 

19 48 Yes Yes No Yes No No No 

20 54 Yes Yes No Yes Yes No No 

21 55 No No No Yes Yes Yes No 

22 64 No No No Yes No No No 

23 66 No No No Yes No No No 

24 67 Yes No No No No No No 

25 68 No Yes No Yes Yes No Yes 

26 69 Yes Yes No Yes No No No 

27 75 Yes Yes No No Yes No No 

28 76 No No No Yes Yes Yes No 

29 85 No No No Yes No No No 

30 87 No No No Yes No No No 

31 88 Yes No No No No No No 

32 89 Yes Yes No No Yes No No 

33 90 Yes Yes No Yes No No No 

34 96 Yes Yes No No Yes No No 

35 97 No No No Yes Yes Yes No 

36 106 No No No Yes No No No 

37 108 No No No Yes No No No 

38 109 Yes No No No No No No 

39 110 Yes Yes No No Yes No No 

40 111 Yes Yes No Yes No No No 

41 117 Yes Yes No Yes Yes No No 

42 118 No No No Yes Yes Yes No 

43 127 No No No No Yes No No 

44 129 No No No Yes No No No 

45 130 Yes No Yes No No Yes No 

46 131 Yes Yes No No Yes No No 

47 132 Yes Yes No No Yes No No 

 
S. No. UID no. 5. How many session of pulmonary physiotherapy did you receive at 

each of the following (whichever is applicable)? 

    Hospital Physiotherapy Home/Quarantine centre 
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clinic 

    ICU Wards OPD   Home 

visit 

Tele 

rehabilitation 

1 1 0 0 0 0 0 5 

2 3 0 0 0 0 0 5 

3 4 0 0 0 3 0 9 

4 5 10 12 0 0 0 6 

5 6 0 0 0 2 1 6 

6 12 0 0 0 0 0 8 

7 13 0 0 0 0 0 3 

8 22 0 0 0 0 0 3 

9 24 0 0 0 0 0 5 

10 25 0 0 0 0 0 9 

11 26 0 0 0 5 0 8 

12 27 0 0 0 0 1 12 

13 33 9 10 0 0 0 10 

14 34 0 0 0 0 0 3 

15 43 0 0 0 0 0 8 

16 45 0 0 0 0 0 15 

17 46 0 0 0 0 0 12 

18 47 10 10 0 0 0 6 

19 48 0 0 0 0 0 11 

20 54 0 0 0 0 0 8 

21 55 0 0 0 0 0 4 

22 64 13 6 0 0 0 4 

23 66 0 0 0 0 0 4 

24 67 0 0 0 0 0 7 

25 68 0 0 0 0 0 12 

26 69 0 0 0 0 0 11 

27 75 0 0 0 0 0 10 

28 76 0 0 0 4 0 3 

29 85 0 0 0 0 0 7 

30 87 0 0 0 0 0 9 
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31 88 0 0 0 0 0 7 

32 89 0 0 0 0 0 6 

33 90 0 0 0 0 0 11 

34 96 0 0 0 0 0 11 

35 97 10 9 0 0 0 3 

36 106 0 0 0 0 0 7 

37 108 0 0 0 0 0 5 

38 109 0 0 0 0 0 6 

39 110 0 0 0 0 0 6 

40 111 0 0 0 0 0 10 

41 117 0 0 0 0 0 12 

42 118 0 0 0 0 0 3 

43 127 0 0 0 0 0 5 

44 129 0 0 0 0 0 7 

45 130 0 0 0 0 0 6 

46 131 10 10 0 0 0 6 

47 132 0 0 0 0 0 14 

 
S. No.  UID 

no. 

6. How 

long did 

you 

continue 

the 

exercises 

(in 

days)? 

7. Are you 

continuing the 

recommended 

exercises till 

today? 

7. (i) If no, what were the reasons for not continuing 

the exercises? If YES, skip this question. 

8. How was 

your overall 

experience 

with 

pulmonary 

physiotherapy 

for COVID-

19? 

                

    .   Not needed 

anymore 

Did not get 

the time 

Did not know 

what to do 

. 

1 1 7 Yes Not applicable Not 

applicable 

Not applicable Very Good 

2 3 9 No No Yes No Fair 

3 4 21 No Yes No No Very Good 

4 5 90 Yes Not applicable Not 

applicable 

Not applicable Very Good 

5 6 46 No Yes Yes No Very Good 

6 12 10 No Not applicable Not 

applicable 

Not applicable Very Good 
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7 13 15 No Yes No No Very Good 

8 22 5 Yes Not applicable Not 

applicable 

Not applicable Good 

9 24 5 Yes Not applicable Not 

applicable 

Not applicable Fair 

10 25 20 No Yes No Yes Very Good 

11 26 65 Yes Not applicable Not 

applicable 

Not applicable Good 

12 27 45 No Yes Yes No Very Good 

13 33 12 Yes Not applicable Not 

applicable 

Not applicable Very Good 

14 34 17 No Yes No No Very Good 

15 43 11 Yes Not applicable Not 

applicable 

Not applicable Good 

16 45 5 Yes Not applicable Not 

applicable 

Not applicable Fair 

17 46 32 No Yes No No Very Good 

18 47 75 Yes Not applicable Not 

applicable 

Not applicable Very Good 

19 48 51 No Yes Yes No Very Good 

20 54 10 No No Yes No Very Good 

21 55 19 No Yes No No Very Good 

22 64 9 Yes Not applicable Not 

applicable 

Not applicable Very Good 

23 66 5 Yes Not applicable Not 

applicable 

Not applicable Good 

24 67 20 No Yes No No Very Good 

25 68 85 No No Yes No Very Good 

26 69 55 No Yes Yes No Very Good 

27 75 10 No No Yes No Very Good 

28 76 17 Yes Not applicable Not 

applicable 

Not applicable Very Good 

29 85 15 Yes Not applicable Not 

applicable 

Not applicable Very Good 

30 87 5 Yes Not applicable Not 

applicable 

Not applicable Fair 

31 88 20 No Yes No No Very Good 

32 89 60 Yes Not applicable Not Not applicable Very Good 



160 
 

applicable 

33 90 47 No Yes Yes No Good 

34 96 10 Yes Not applicable Not 

applicable 

Not applicable Fair 

35 97 17 No Yes No No Very Good 

36 106 25 Yes Not applicable Not 

applicable 

Not applicable Good 

37 108 5 Yes Not applicable Not 

applicable 

Not applicable Fair 

38 109 20 No Yes No No Very Good 

39 110 90 Yes Not applicable Not 

applicable 

Not applicable Very Good 

40 111 40 No Yes Yes No Very Good 

41 117 10 No No Yes No Fair 

42 118 17 No Yes No No Very Good 

43 127 5 Yes Not applicable Not 

applicable 

Not applicable Very Good 

44 129 25 Yes Not applicable Not 

applicable 

Not applicable Fair 

45 130 20 No Yes No Yes Very Good 

46 131 65 Yes Not applicable Not 

applicable 

Not applicable Very Good 

47 132 40 No Yes Yes No Very Good 

 
SECTION IV (B) 

S. 

No. 

UID 

no. 

1. Were 

you 

referred 

for 

pulmonary 

physio 

therapy? 

2. If yes, who recommended/ referred you 

for pulmonary physiotherapy? 

3. What were the reasons for not 

receiving pulmonary physiotherapy for 

COVID-19? 

 
    Physician/ 

Family 

doctor 

Pulmono- 

logist 

Social 

media 

Nobody Not 

referred 

by 

specialist 

Financial 

constraint 

Hospital did 

not have 

pulmonary 

physiotherapy 

services 

1 2 Yes No No No Yes No Yes No 

2 7 No No No Yes No Yes No No 

3 8 No Yes No No No Yes No No 
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4 9 Yes No Yes No No No Yes No 

5 10 No No No No Yes Yes No No 

6 11 No No No No Yes No No Yes 

7 14 Yes No No No Yes Yes Yes Yes 

8 15 No No No Yes No Yes No No 

9 16 Yes No No Yes No Yes No No 

10 17 No No No No Yes Yes No No 

11 18 No No No No Yes Yes No No 

12 19 No No No No Yes Yes No No 

13 20 Yes No No No Yes No Yes Yes 

14 21 No Yes No No No Yes No No 

15 23 No No No Yes No Yes Yes No 

16 28 No No No No Yes Yes No No 

17 29 No Yes No No No Yes No No 

18 30 No No Yes No No No Yes No 

19 31 No No No No Yes Yes Yes No 

20 32 No No No Yes Yes Yes No Yes 

21 35 No No No No Yes Yes Yes Yes 

22 36 Yes No No Yes No Yes No No 

23 37 Yes No No Yes No Yes No No 

24 38 No No No No Yes Yes No No 

25 39 No No No No Yes Yes Yes No 

26 40 No No No No Yes Yes No No 

27 41 No No No No Yes No No Yes 

28 42 No No No Yes No Yes No No 

29 44 Yes Yes No No No No Yes No 

30 49 No No No No Yes Yes No No 

31 50 No Yes No No No Yes No No 

32 51 No No Yes No No No Yes Yes 

33 52 No No No No Yes Yes No No 

34 53 No No No No Yes Yes No Yes 

35 56 No No No No Yes Yes Yes Yes 

36 57 Yes No No Yes No Yes No No 
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37 58 Yes No No Yes No Yes No No 

38 59 No No No No Yes Yes No No 

39 60 No No No No Yes Yes No No 

40 61 No No No No Yes Yes Yes No 

41 62 No No No No Yes No No Yes 

42 63 No No No No Yes Yes No No 

43 65 No No No No Yes No Yes No 

44 70 Yes No No No Yes Yes No No 

45 71 No Yes No No No Yes No No 

46 72 Yes No Yes No No No Yes No 

47 73 Yes No No Yes Yes No Yes No 

48 74 No No No No Yes Yes No Yes 

49 77 No No No No Yes Yes Yes Yes 

50 78 Yes No No Yes No Yes No No 

51 79 Yes No No Yes No Yes Yes Yes 

52 80 No No No No Yes Yes No No 

53 81 No No No No Yes Yes No No 

54 82 No No No No Yes Yes No No 

55 83 No No No No Yes No No Yes 

56 84 No No No No Yes Yes No No 

57 86 No No No No Yes No Yes No 

58 91 No No No No Yes Yes No No 

59 92 No No No Yes No Yes No No 

60 93 Yes No Yes No No No Yes No 

61 94 No No No No Yes Yes No Yes 

62 95 No No No No Yes Yes No Yes 

63 98 No No No No Yes Yes Yes Yes 

64 99 Yes No No Yes No Yes No No 

65 100 Yes No No Yes No Yes No No 

66 101 No No No No Yes Yes No No 

67 102 No No No No Yes Yes No No 

68 103 No No No No Yes Yes No No 

69 104 No No No No Yes No No Yes 
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70 105 No Yes No No No Yes No No 

71 107 No No No Yes No No Yes Yes 

72 112 No No No No Yes Yes No No 

73 113 No Yes No No No Yes No No 

74 114 Yes No Yes No No No Yes No 

75 115 No No No No Yes Yes No No 

76 116 No No No No Yes Yes No Yes 

77 119 No No No No Yes Yes Yes Yes 

78 120 Yes No No Yes No Yes No No 

79 121 Yes No No Yes No Yes No No 

80 122 No No No No Yes Yes No No 

81 123 No No No No Yes Yes No No 

82 124 No No No No Yes Yes No No 

83 125 No No No No Yes Yes No Yes 

84 126 No No No No Yes No Yes No 

85 128 No No No No Yes No No Yes 

86 133 No No No No Yes Yes No No 

87 134 No Yes No No No Yes No No 

88 135 Yes No Yes No No No Yes No 

89 136 No No No Yes No Yes No No 

 
S. 
No. 

UID 
no. 

4. Do you feel 
that your 
recovery would 
have been 
faster if you 
had received 
pulmonary 
physiotherapy? 

5. If given a 
chance, are 
you willing to 
begin with 
pulmonary 
physiotherapy 
for post 
COVID? 

6. Are you 
aware that 
pulmonary 
physiotherapy 
is also helpful 
in post 
COVID-19 
infection? 

7. Have you 
seen anyone 
that you know 
receive 
pulmonary 
physiotherapy 
after or during 
their COVID-
19 infection? 

8. Have you 
ever received 
physiotherapy 
for any other 
condition 
before getting 
infected with 
COVID-19? 

8. (i) If YES, mention the reason for 
receiving physiotherapy. If NO, write NO 
in the space given below. 

 
  .         Neck pain Back pain 

1 2 Yes Yes No No No Not applicable Not applicable 

2 7 Yes Yes Yes No No Not applicable Not applicable 

3 8 Can't say Yes No No No Not applicable Not applicable 

4 9 Yes No Yes Yes Yes No Yes 

5 10 Can't say Yes No No No Not applicable Not applicable 

6 11 No Yes Yes No No Not applicable Not applicable 

7 14 Can't say Yes Yes Yes Yes Yes No 

8 15 Can't say Yes Can't say Yes No Not applicable Not applicable 

9 16 Yes Yes Yes Yes No Not applicable Not applicable 

10 17 No No Yes No Yes No Yes 

11 18 No No Yes Yes No Not applicable Not applicable 

12 19 No No Yes No Yes No Yes 
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13 20 Yes Yes Yes Yes No Not applicable Not applicable 

14 21 Yes Yes Yes Yes No Not applicable Not applicable 

15 23 Yes Yes Yes Yes Yes Yes No 

16 28 Yes Yes Yes No No Not applicable Not applicable 

17 29 Yes Yes No Yes No Not applicable Not applicable 

18 30 Yes Yes Yes Yes Yes No Yes 

19 31 No Yes No No No Not applicable Not applicable 

20 32 No Yes No No Yes No Yes 

21 35 Can't say Yes Yes No Yes Yes No 

22 36 Yes No Yes Yes No Not applicable Not applicable 

23 37 Yes Yes Yes No No Not applicable Not applicable 

24 38 No No Yes No No Not applicable Not applicable 

25 39 No No Yes Yes No Not applicable Not applicable 

26 40 No No Yes No Yes No Yes 

27 41 Yes Yes Can't say Yes No Not applicable Not applicable 

28 42 Yes Yes Yes No No Not applicable Not applicable 

29 44 Can't say No No Yes No Not applicable Not applicable 

30 49 Yes Yes Yes No No Not applicable Not applicable 

31 50 Can't say Yes No Yes No Not applicable Not applicable 

32 51 Yes No Yes Yes Yes No Yes 

33 52 Can't say Yes No Yes No Not applicable Not applicable 

34 53 No Yes Yes No Yes No Yes 

35 56 Can't say Yes Yes Yes No Not applicable Not applicable 

36 57 Can't say Yes No Yes No Not applicable Not applicable 

37 58 Yes Yes Yes No No Not applicable Not applicable 

38 59 Yes No Yes No Yes No Yes 

39 60 No Yes Yes Yes Yes Yes No 

40 61 No No No Yes Yes No Yes 

41 62 Yes Yes Yes Yes No Not applicable Not applicable 

42 63 Yes Yes Yes Yes No Not applicable Not applicable 

43 65 No No Can't say No No Not applicable Not applicable 

44 70 Yes Yes Yes No No Not applicable Not applicable 

45 71 Can't say Yes No Yes Yes No Yes 

46 72 Yes Yes Yes Yes Yes No Yes 

47 73 Can't say Yes Yes No No Not applicable Not applicable 

48 74 No Yes Yes No Yes No Yes 

49 77 Yes Yes Yes Yes Yes Yes No 

50 78 Can't say No Yes No No Not applicable Not applicable 

51 79 Yes Yes Yes No No Not applicable Not applicable 

52 80 No No Yes No No Not applicable Not applicable 

53 81 No Yes Can't say No No Not applicable Not applicable 

54 82 No No Yes No Yes No Yes 

55 83 Yes Yes Yes Yes No Not applicable Not applicable 

56 84 Yes Yes Yes Yes No Not applicable Not applicable 

57 86 No Yes No Yes Yes Yes No 

58 91 Yes Yes Yes No No Not applicable Not applicable 

59 92 Yes Yes No Yes No Not applicable Not applicable 

60 93 Yes Yes Yes Yes Yes No Yes 

61 94 Can't say Yes No No No Not applicable Not applicable 

62 95 No Yes Yes No Yes No Yes 

63 98 Can't say Yes Yes Yes Yes Yes No 

64 99 Can't say No Can't say No No Not applicable Not applicable 



165 
 

65 100 Yes Yes Yes No No Not applicable Not applicable 

66 101 No No Yes No No Not applicable Not applicable 

67 102 Can't say No Yes Yes Yes Yes No 

68 103 No No Yes No Yes No Yes 

69 104 Yes Yes Yes Yes No Not applicable Not applicable 

70 105 Yes Yes Yes Yes No Not applicable Not applicable 

71 107 Yes Yes Yes Yes No Not applicable Not applicable 

72 112 Yes Yes Yes No No Not applicable Not applicable 

73 113 Can't say Yes No Yes No Not applicable Not applicable 

74 114 Yes No Yes Yes Yes No Yes 

75 115 Can't say Yes Yes No No Not applicable Not applicable 

76 116 No Yes Yes No Yes No Yes 

77 119 Can't say Yes Yes Yes No Not applicable Not applicable 

78 120 Can't say No Can't say Yes No Not applicable Not applicable 

79 121 Yes Yes Yes No Yes Yes No 

80 122 Yes No Yes No No Not applicable Not applicable 

81 123 Can't say Yes Yes Yes No Not applicable Not applicable 

82 124 No No Yes No Yes No Yes 

83 125 Yes Yes Yes No No Not applicable Not applicable 

84 126 Yes Yes Yes No No Not applicable Not applicable 

85 128 Yes Yes No No Yes No No 

86 133 Yes Yes Yes Yes No Not applicable Not applicable 

87 134 Can't say Yes No Yes No Not applicable Not applicable 

88 135 Yes No Yes Yes No Not applicable Not applicable 

89 136 Can't say Yes No Yes No Not applicable Not applicable 
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ABBREVIATIONS 
 

ACE 2: Angiotensin-converting enzyme 2 

ANS: Autonomic Nervous System  

ARDS: Acute Respiratory Distress Syndrome 

ATP: Adenosine triphosphate  

BCAA: Branched-chain amino acid 

BDNF: Brain-derived neurotrophic factor 

CDC: Centers for Disease Control and Prevention 

COVID-19: Coronavirus Disease 19 

DLCO: Diffusing Capacity of Carbon monoxide 

H2PO4: Dihydrogen Phosphate 

Pi: Inorganic Phosphate 

SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus2 

SpO2: Oxygen Saturation 

SPPB: Short physical performance battery 

VCO2: Carbon dioxide production  

VD: Dead space  

VE: Ventilatory efficiency 

VT: Tidal volume 

WHO: World Health Organization 
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INTRODUCTION 

The World Health Organization describes Coronavirus Disease (COVID-19) as an infectious 

disease brought on by a recently identified coronavirus. (1) 

According to the pathology of coronavirus disease, the virus is spread by contact with 

contaminated surfaces or by droplets released into the air by infected patients while they are 

coughing, sneezing, or speaking. (3) Aerosol transmission is a possibility in situations where 

exposure is prolonged, which raises the risk of infection. (3) After invading the alveoli, the 

SARS-CoV-2 attaches to the type 2 pneumocyte's Angiotensin-converting enzyme 2 (ACE 

2) receptor via spike protein. (3) The virus increases the risk of acute pulmonary oedema or 

acute respiratory distress syndrome by causing alveolar-interstitial inflammation. 

The COVID-19 virus can cause mild to moderate respiratory illness in infected individuals. Due 

to the direct impact of the virus and the resulting wide inflammatory response, COVID-19 

affects nearly all body organs. (1,3) 

It could significantly affect a physical, cognitive, mental, and social health status, even 

if, patient have a mild disease presentation. The likelihood of developing a major illness is 

higher among the elderly and in individuals with underlying medical conditions including, 

diabetes, chronic respiratory disease, cardiovascular disease or malignancy.  (1,4) 

The cases with a variety of symptoms, fever, cough, dyspnea, lethargy, joint pain, 

gastrointestinal. Sleep patterns were also reportedly disturbed. (4) 

Over 2.6 million new cases and just 54000 new fatalities were reported globally as of July 7, 

2021, with a slight increase in new cases and a steady decline in new deaths. India now 

reports 4,58,727 new cases of Delta variant, 1,17,698 of which were recorded in Maharashtra. 

(5)  

LUNG INVOLVEMENT IN RECOVERED CASES OF COVID-19: 

Pulmonary function testing was used to detect ventilation perfusion issues in recovered SARS-

CoV-2 cases. Up to two years after recovery, studies indicates that the carbon monoxide 

diffusing capacity (DLCO) deviates from its average range. The severity of the illness is 

associated with major alveolar damage, which causes Acute Respiratory Distress Syndrome 
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(ARDS). (3,6) Hypoxemic respiratory difficulties develops gradually over a week and is 

associated with non-cardiogenic pulmonary oedema with PaO2/FiO2 /= 300 mmHg. (3) 

Post infection lung field showed ground glass opacities in sub-pleura which progress to crazy 

paving style and two weeks after that the consolidation precipitates. In the due course of the 

disease sub plural parenchymal bands and large ground glass opacities were seen. (6,7) 

Ngai J et al. investigated and explained the way in which SARS affected pulmonary function, 

exercise tolerance, and general health. 

There was a significant impairment in DLCO, FEV1, and FVC. The population between the age 

group of 18-40 demonstrated impairment across all SF-36 domains. The distance walked in 

six minutes was shorter than the distance covered by a healthy population. 

Those who survived SARS continued to experience physical and mental problems. (8)  

The physical status and exercise capacity of SARS-CoV-2 recovered cases was significantly 

poorer than that of the general population, and patients who survived may be more prone to 

having poor health-related quality of life and chronic symptoms after discharge. (6) 

CARDIVASCULAR CHANGES AFTER COVID-19: 

The second most impacted body system by COVID-19 is the cardiovascular system. (3) SARS-

CoV-2 binds with ACE 2, and its expression elevates in people with Type 1 and Type 2 diabetes 

as well as hypertensives. There are a few cardiovascular conditions that are related to COVID-

19 (3) 

i. Myocarditis 

ii. heart failure 

iii. Cardiac arrhythmias 

iv. Direct impacts of systemic inflammation include acute coronary syndrome.  

 

The underlying mechanisms of virus are attributed to complications such increased 

inflammation, hypoxia, immobility, and disseminated intravascular coagulation. (3) 
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REHABILITATION NEEDS IN POST-COVID PATIENTS: 

In the previous trial, patients with COVID-19 who had mild to moderate symptomatology 

during the acute stage underwent a one-week exercise regimen. Through telerehabilitation, 

an exercise program focused on muscle toning was proven to be viable, safe, and efficient. (9)  

Similar research on pulmonary rehabilitation of 3 and 6 weeks on adult and elderly patients 

respectively has been performed, who were affected with coronavirus disease. 

Improvements in respiratory function, quality of life, anxiety, and Functional Independence 

Measure were the results of the rehabilitation program. (10) 

Physical impairments and a lower quality of life are common after illness, so it is important to 

develop rehabilitation program for these patients to help them regain their physical and 

respiratory function as well as to lessen their anxiety and depression. (11) 

HEALTH RELATED QUALITY OF LIFE: 

The sense of individuals or groups that their needs are addressed and that they are not being 

denied opportunities to find happiness or fulfilment is what Green and Kreuter refer to as 

quality of life. (12)  

Quality of life is an important element when assessing the long-term effects of a condition. 

(13) It was observed that HRQoL in COVID-19 survivors was low.  

SF-36 which is a generic health related questionnaire has a good reliability, validity and is used 

in various disease involving lungs. (13) In addition to being a viable tool for measuring HrQoL in 

patients with other chronic respiratory conditions like COPD and idiopathic pulmonary 

fibrosis, the SF-36 has been confirmed to be valid and reliable for usage in India. (13,14) 

Physical role functioning (RP), vitality (VT), bodily pain (BP), general health perceptions (GH), 

mental health (MH), Physical functioning (PF), social role functioning (SF), emotional role 

functioning (RE) are the eight scales that comprise the SF-36, which measures quality of life 

across various domains (MH). (15) 
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RATIONALE OF THE STUDY  

Severe acute respiratory syndrome Coronavirus-2 (SARS-CoV-2) is a highly infectious 

respiratory disease that leads to respiratory, physical and psychological dysfunction in 

patients. (11) 

 

Saverino A et al., studied the association between post COVID symptoms, reduced functioning 

and performance in activities of daily living. It was found that, when an intervention of 

rehabilitation was given, there was an improvement in physical functioning and quality of life. 

(13) 

 

Many studies assessed quality of life in Post-COVID patients using Short form 36 and found 

that health related quality of life was poor among COVID-19 patients at the follow-up. (16) 

 

Therefore, the following study is undertaken to see the effect of short term exercises (one 

week) on health related quality of life. 
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AIM  

To study the effects of short term exercises on SF-36 score in post- COVID patients of age 30-

45 years.  

 

OBJECTIVE 

To compare SF-36 scores pre and post after short term exercise intervention of one week in 

post-COVID patients.  
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RESEARCH QUESTION 

What is the effect of pre and post short term exercise intervention on SF-36 scores in post-

COVID patients?  

 

HYPOTHESIS 

Alternate Hypothesis: 

There is a statistical significant difference on SF-36 scores pre and post short term (one week) 

exercise intervention. 

Null Hypothesis:  

There is no statistical significant difference on SF-36 scores pre and post short term (one 

week) exercise intervention. 

  



11 
 

REVIEW OF LITERATURE 

1. World Health Organization (WHO) in the year 2020 defined coronavirus disease as an 

infectious disease caused by newly discovered coronavirus. (1)  

 

2. World Health Organization (WHO) updated a situation report on coronavirus new cases, 

new deaths and recovered cases on 7th July 2021. (5)  

 

3. Spielmanns M et al. (2021) conducted a study on effects of comprehensive pulmonary 

rehabilitation in severe Post-COVID-19 patients. The study concluded that, there were 

improvements in 6MWT in pre to post comparison. Functional Independence Measure 

significantly increased by 11 points on 18-item measurement tool in post-covid group and by 

7 points in other lung disease group. Therefore, comprehensive pulmonary rehabilitation is 

very effective according to the results and it is recommended following severe Post-COVID-

19 patients. (2) 

 

4. Pan F et al. (2020) studied time course of lung changes on chest CT during recovery from 

2019 Novel coronavirus (COVID-19) pneumonia. In the study it is stated that, COVID-19 

pneumonia has shown greatest severity of lung disease on chest CT at approximately 10 days 

after initial onset of symptoms. Signs of improvement on chest CT began at approximately 14 

days after the onset of initial symptoms. (7) 

 

5. Temgoua M et al. (2020) did a study on coronavirus disease 2019 (COVID-19) as a multi-

systemic disease and its impact in low and middle-income countries (LMICs). It was found 

that, Covid-19 is an infectious disease which affects almost all body organs due to direct effect 

of the virus and induced widespread inflammatory response. (3) 

 

6. Leung T et al. (2020) reviewed short and long-term adverse health outcomes of COVID-19. 

The review of current evidence showed that multiple organ systems as well as mental health 

are affected by the COVID-19 pandemic. (23) 
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7. Chen K-Y et al. (2020) conducted a study on predictors of health related quality of life and 

influencing factors for COVID-19 patients at one month follow-up. The study concluded that, 

Health related quality of life was poor among COVID-19 survivors at one month follow-up. 

After COVID-19 infection, patients also suffered from significant physical and psychological 

impairments. Hence it is suggested that, there is a need to understand the long-term impact 

of COVID-19, as well as efficient intervention to alleviate suffering. (16) 

 

8. Sinha R et al. (2013) conducted a study on validity and reliability of MOS short form health 

survey (SF-36) for use in India. In the study, the item and scale level analyses supported 

validity and reliability of translated and adapted version of SF-36 for use in India. (14) 

 

9. Saverino A et al. (2021) conducted a study on health related quality of life in COVID-19 

survivors discharge from acute hospitals. In the study, it is stated that, patients had difficulties 

across the physical and psychological domains of SF-36, particularly affecting the return to 

previous roles and activities. There were, severe muscles weakness associated with lower 

physical functioning. Younger age, than older, correlated to a greater limitation in physical 

functioning and vitality. Among COVID-19 survivors, particularly the ones of working age may 

need support for resuming their premorbid level of functioning and returning to work. (13) 

 

10. Kumar N et al. (2020) conducted a study on descriptive epidemiology of SARS-CoV-2 

infection in Karnataka state, South India: Transmission dynamics of symptomatic versus 

asymptomatic. The main findings of the study were, majority of asymptomatic cases were in 

the age range of 16 and 45 years and that of symptomatic between 31 and 65 years. Mortality 

rate was higher especially in middle-aged and elderly cases with comorbidities. (21) 

 

11. Ioannidis J et al. (2021) conducted a study on second wave versus first wave of COVID-19 

deaths; shift in age distribution and in nursing home facilities. It was accounted that, 

approximately 1% of all deaths in individuals <50 years were reported in European high-

income countries, and modestly higher proportions in the USA. Data from one middle-income 

country (Ukraine) showed that overall much higher proportion of COVID-19 deaths among 

people <50 years old. (22) 
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12. Taboada M et al. (2020) assessed quality of life, functional status and persistent 

symptoms after intensive care of COVID-19 patients. Poor quality of life was found among 

61/91 patients. Functional status was assessed using EQ-5D-3L and 41/91 patients described 

persistent functional limitations. A high proportion of patients reported dyspnoea on 

exertion, asthaemia, myalgia and arthralgia. (20) 

 

13. S. Van der Sar-Van der Brugge et al. (2020) conducted a study on pulmonary function and 

health related quality of life in after COVID-19 pneumonia. Non-critical COVID-19 patients 

were recruited in the study. Patients were classified as moderate or severe pneumonia 

according to the WHO definitions. It was found that, FEV1 and DLCOc were significantly 

correlated with mMRC scores and multiple SF-36 domains, especially physical functioning. (19) 

 

14. Demeco A et al. (2020) reviewed rehabilitation of patients Post-COVID-19 infection. Rapid 

spread of SARS-CoV-2 led to rapid occupation of beds in the ICU, and it became necessary to 

discharge patients with COVID-19 having mild symptoms. As there is a prevalence of physical 

impairments after illness, many survivors could get benefit from Physiotherapy after hospital 

discharge. Home quarantine and day care facilities closure likely to have negative impact on 

fragile patients. Hence, it is necessary to formulate rehabilitation programs for these patients 

to restore their physical and respiratory function and to reduce anxiety and depression. (11) 

 

15. Rodriguez-Blanco C et al. (2021) studied short-term effects of a conditioning 

telerehabilitation program in confined patients affected by COVID-19 in the acute phase. They 

designed one-week telerehabilitation program based on muscle toning exercises and it was 

found effective, safe and feasible in COVID-19 patients with mild to moderate 

symptomatology in the acute stage. (9) 

 

16. ACSM’s Guidelines for Exercise Testing and Prescription (7th edition) by Lippincott 

Williams and Wilkins stated that, aerobic exercises should be performed in warm up, 

exercises and cool down period. Total duration for aerobic training will be for 20-40 minute. 

(17) 
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17. Physiotherapy in Respiratory Care (3rd edition) by Alexandra Hough stated that, 

breathing exercises increases lung volume and should be performed in cycles of no more than 

three or four breaths so that, maximum effort is put into each breath, dizziness from 

overbreathing will be avoided and shoulder tension is discouraged. (18) 

18. Textbook of Physical Rehabilitation (6th edition) by O’ Sullivan defined quality of life as 

perception of individuals or groups that their needs are being satisfied and that they are not 

being denied opportunities to achieve happiness or fulfilment. (12) 
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MATERIAL AND METHODS 

Study design: A pre-test and post-test study.  

 

Study settings: Physiotherapy OPD of Tertiary Health Care Hospital. 

 

Study population: The population included middle aged 30-45 years Post-COVID patients.  

 

Type of sampling: Convenient sampling  

All consecutive moderate Post-COVID patients as per inclusion and exclusion criteria were 

taken.  

 

Sample size estimation: As per reference article, Functional Independence Measure (FIM) in 

COVID-19 patients was 11 on 18-item measurement tool, with standard deviation (SD) of 10.  

 

Sample size was calculated by the formula,  

 

n = Z(α)2 σ2 

          L2  

Where, L= mean  

Z= level of significance 

σ= standard deviation in the population 

Considering, Z(α)=1.96, σ= 10, L= 20% mean,  

Sample size (n)= 80. 

Duration of the study: 18 Months  
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INCLUSION CRITERIA: 

1. Both the genders were included. 

2. Age 30-45 years. 

3. Post-COVID patients with mild and moderate illness according to HRCT score. 

4. Post-COVID patients from 4 weeks onwards. 

5. Both hospitalized and non-hospitalized patients were included. 

6. Patient with SpO2 ≤ 94% at rest. (as per modifications suggested for 6MWT in mild to 

moderate illness on HRCT)  

7. Patient completing at least 1400 feet or more distance during 6-minute walk test 

(6MWT). 

 

EXCLUSION CRITERIA:  

1. Post-COVID patients with severe illness on HRCT were excluded. 

2. Patients who experienced shortness of breath at rest.  

3. Patient with Heamodynamic instability (systolic Blood Pressure > 180mmHg and diastolic 

BP >100mmHg). 

4. Those who did not walk unassisted.  

5. Severe anaemic patient. 

6. Patient with Eisenmenger’s Syndrome. 

7. Known Patient of unstable angina or Valvular Heart Disease. 

8. Patients with underlying illness such as- 

a) Recent musculoskeletal injury. 

b) Neurological conditions such as stroke. 

c) Mentally challenged patients. 

 

WITHDRAWAL CRITERIA: 

Patients who skipped any one day of a week of 7 days exercise program and those who are 

non-adherent to exercise intervention were withdrawn from the study. 
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METHOD OF SELECTION OF PARTICIPANTS 

Selection of participants were done at physiotherapy OPD of tertiary care centre.  

Convenient sampling was adopted for selection of participants till the desire sample size was 

achieved. 

MATCHING CRITERIA: 

None, as this study was a pre test - post test design and same participants were studied before 

and after exercise intervention. 

VARIABLES: 

1. Independent: 

a) Age 

b) Gender 

c) Height 

d) Weight 

2. Dependent: 

a) SF-36 questionnaire 

OUTCOME MEASURE:  

SF-36 questionnaire: The SF-36 questionnaire was used to assess Health related quality of life 

in post-COVID patients with mild and moderate severity on HRCT in the age group of 30 - 45 

years.   
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OPERATIONAL DEFINITIONS: 

1. Health-related quality of life (HrQoL): Health-related quality of life is an individual’s or a 

group’s perceived physical and mental health over time. (8)  

2. Post-COVID (Coronavirus Disease): Post-COVID conditions are a wide range of new, 

returning, or ongoing health problems people can experience four or more weeks after 

first being infected with the virus that causes COVID-19. Even people who did not have 

COVID-19 symptoms in the days or weeks after they were infected can have post-COVID 

conditions. (CDC) (26) 
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METHODS OF MEASUREMENTS: 

1. Six-minute walk test: 

Six-minute walk test was carried out according to American Thoracic society guidelines. 

1. The 6-minute walk test (6MWT) measures the distance that a patient can quickly walk in 

30 meters (100-foot) hallway in a period of 6 min.  

2. Two cones were kept at the both the ends of 30-meter hallway. 

3. Participants were asked to walk at their own normal pace. 

4. They were asked to cover as much ground as possible while maintain steady pace without 

running during the allotted time.  

5. They were informed each minute of time remaining. 

6. The participants were allowed to stop, but they could start again, if possible, within the 

allocated 6 min. 

7. They were advised to report to the therapist if any discomfort felt during test. 

8. The distance walked by the participant was recorded in meters at the end of test. 

 

Proposed modifications in the six-minute walk test for patient with mild to moderate COVID-

19: 

1. 6MWT is contraindicated for patients ≥ 70 years and pregnant women.  

2. Wearing a surgical mask is mandatory during test. 

3. It suggests abnormality, if patient walks < 1400 feet distance and SpO2 drops below 88%. 

4. Room air SpO2 at rest should be ≤ 94%. 

5. Evaluation of Dyspnoea and Fatigue is mandatory. 

6. If saturation falls below 88% test should be stopped. 

7. If saturation improves, test is abandon and higher level of care is recommended.  
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2. Chest expansion (27):  

a. Flexible fiberglass measuring tape was used to measure chest expansion at three levels-  

i. 2nd intercostal space(ICS) 

i. 4th intercostal space  

ii. zyphoid process 

b. Commonly, CE is calculated as the difference between the thoracic girth measurements at 

the end of maximal inspiration and expiration. 

c. Within healthy and diseased persons, chest expansion appears to be diverse and varying. 

d. The normal range of chest expansion in healthy individuals is between 4 and 7 cm. 

e. The normal range of chest expansion decreases over time (50 to 60 percent between 15 

and 75 years), and men experience this reduction at a rate of 20% higher than women. 

3. Rate of Perceived Exertion: 

1. The Modified Borg’s Rating of Perceived Exertion (RPE) is a way of measuring physical 

activity intensity level. Perceived exertion is how hard you feel like your body is working. 

It is based on the physical sensations a person experiences during physical activity, 

including increased heart rate, increased respiration or breathing rate, increased 

sweating, and muscle fatigue. (26) 

2. The top of the scale, “0 or nothing at all”, means no breathlessness at all.  

3. The bottom of the scale, “10 or maximal”, means the most severe breathlessness that 

you have ever experienced or could imagine experiencing. 

  

https://www.cdc.gov/physicalactivity/basics/measuring/index.html
https://www.cdc.gov/physicalactivity/basics/measuring/index.html
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4. Health related quality of life (HrQoL):  

The Medical Outcomes Study Short-Form Health Survey (SF-36): 

The Medical Outcomes Study Short-Form Health Survey (SF-36) is a widely used generic 

health-related quality of life (QoL) instrument consisting of 36 questions and measuring 

health in eight dimensions:  

a) Physical functioning (PF) 

b) Role limitations due to physical health problems (RP) 

c) bodily pain (BP) 

d) Social functioning (SF) 

e) General mental health covering psychological distress and well-being (MH) 

f) Role limitations due to emotional problems (RE) 

g) Vitality, energy and fatigue (VT) 

h) General health perceptions (GH).  

Reliability: Most of the studies that examined the reliability of SF-36 have exceeded 0.80 

(McHorney et al., 1994; Ware et al., 1993). Estimates of reliability in the physical and mental 

sections are typically above 0.90. 

Scoring: The SF-36 has eight scaled scores; the scores are weighted sums of the questions in 

each section. Scores range 0-100. 

Lower scores = more disability, Higher score= less disability. 
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SPECIFICATION OF INSTRUMENTS: 

1. PULSE OXIMETER –  

 

MODEL:  Vandelay Pulse Oximeter Fingertip C101H1 - Blood Oxygen Meter SpO2 & Pulse 

Monitor - FDA, Ce- Professional Series 

TECHNICAL DETAILS: 

 SpO2 Range: 70% - 100% 

 SpO2 Resolution: ±1% 

 Accuracy: ±2% 

 Pulse Rate Range: 30-240bpm 

 Pulse Rate Resolution: ±1bpm 

 Oled Display 

 Infra-Red Absorbance 

  



23 
 

2. DIGITAL SPHYGMONAOMETER–  

 

 

TECHNICAL DETAILS: 

Product Name &Description: Automatic Blood Pressure Monitor 

Model: HEM-7120 

Display: LCD Digital Display 

Measurement Range: Pressure: 0 to 299 mmHg 

     Pulse: 40 to 180 beats/min. 

Inflation: Fuzzy-logic controlled by electric pump 

Deflation: Automatic pressure release valve 

Memory: Last measurement 

Rating: DC6V   4W       

Accuracy: Pressure: ±3mmHg 

        Pulse: ±5% of display reading 

Measurement Method: Oscillometric method 

Power Source: 4 “AA” batteries 1.5V or AC adaptor 

Weight: Approx. 250g (without batteries) 

Dimensions: Approx. 103 (w) mm × 80 (h) mm × 129 (l) mm 
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3. MEASURING TAPE 

 

Product Description: Flexible Fiberglass Measuring Tape 

• Dimensions: 60 Inches/ 150 cm long × 5 Inches/ 12.7 mm Wide  

• Specifications: Metric measurements in 1 mm divisions 

4. MODIFIED BORG’S SCALE 
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5. STOPWATCH  

6. CONES 

 

7. PEN  
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PHOTOGRAPHS OF THE PROCEDURE 

Photograph 1 - Subject performing 6 Minute Walk Test 

 

 

Photograph 2 - Measurement of chest expansion by a Physical Therapist 
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Photograph 3 - Subject filling the SF-36 questionnaire on day 1. 

 

 

Photograph 4 - Subjects performing exercises (recorded virtually). 
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Photograph 5 - Subjects performing exercises (recorded virtually). 

 

 

Photograph 6 - Subject filling the SF-36 questionnaire on day 7. 
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EXERCISE PRESCRIPTION: 

1. The exercise intervention had a duration of one week; which was carried out via 

telerehabilitation. Total 7 sessions were completed by participants.  

2. Firstly, participants were identified from tertiary health care center, and telephonic 

appointment was taken for assessment.  

3. Then identified participants came to tertiary health care center for assessment and filling 

of SF-36 questionnaire.  

4. Next day of assessment was considered as day 1 of exercise intervention.  

5. The exercise intervention program included breathing exercises, aerobic training, and 

conditioning exercises.  

 

1. Breathing exercises:  

Frequency: 7 days of week 

Intensity: 5-10 repetitions of each exercise. 

As per the requirement after evaluation, breathing exercises were prescribed, such as- 

i. Diaphragmatic breathing exercise 

ii. Pursed lip breathing  

iii. Thoracic expansion exercises 

iv. Segmental expansion exercises  

v. Agility exercises 

vi. Mobility exercises etc.  

 

2. Aerobic training:  

Participants received aerobic training according to ACSM (American College of Sports 

Medicine) guidelines-  

Total duration of aerobic training was 20-40 min.  

 WARM UP- Whole body movements such as neck movements, wrist movements, 

shoulder circles, spinal flexion-extension, hip flexion-extension, knee bends, ankle 

circles etc. were included.  

Warm up phase lasted for 5-10 minutes.  
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 AEROBIC EXERCISE- This was performed according to FITT principle,  

1. Frequency : Total of 4 days a week alternating with conditioning exercises. 

2. Intensity : Intensity of exercise was determined by Rate of Perceived exertion. 

RPE was calculated with the help of Modified Borg’s Scale.  

3. Time: This phase lasted for approximately 10-15 minutes.  

4. Type: Aerobic exercise included spot marching. Participants performed spot 

marching based on individuals RPE levels. Continuous monitoring of SpO2 was 

done. 

 COOL DOWN- This phase included stretching of muscles such as shoulder stretch, 

hamstring stretch, calf stretch, quadriceps stretch, shavasana etc.  

Cool down was of 5-10 minutes. 

 

3. Conditioning exercises:  

According to the ACSM guidelines, strength training program, should be performed a 

minimum of 2-3 non-consecutive days each week.  

Hence, participants performed,   

 

1. Frequency: 3 days of a week  

2. Intensity:  Body weight bearing exercises with the 3-6 repetitions of each 

exercise.   

3. Type: Exercises included for conditioning were,  

i. Biceps curl  

ii. Wall push off 

iii. Arm raises to the side 

iv. Sit to stand  

v. Dynamic quadriceps  

vi. Squats  

vii. Heel raises   
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METHOD OF DATA COLLECTION RELEVANT TO OBJECTIVE: 

Permission from Head of institute and Ethical Committee was taken for the research topic. 

“Effect of short term exercises on SF-36 score in Post-COVID patient aged 30-45 years: a pre-

test pot-test study.” Title synopsis clearance was obtained from board of research study and 

submitted to Maharashtra University of health sciences Nasik for grant of approval. 

Patients from Tertiary Health Care Hospital were recruited. Participants were screened and 

selected according to eligibility criteria. 

Participants were explained about the study and written consent was taken by participant. 

Participants were consented about the study. Confidentiality was ensured to them. 

Demographic data was collected. All participants were evaluated; evaluation included history 

of present illness, course of the disease, chest expansion, inspiratory to expiratory ratio, and 

6-minute walk test.  

Health related quality of life was assessed using SF-36 questionnaire consisting of 36 

questions and measuring health in eight dimensions. Participants filled questionnaire and 

scores were calculated on day 1. 

Exercise intervention was a supervised telerehabilitation program which was given for one 

week, exercise sessions included Breathing exercises, conditioning and aerobic exercises.  

On day 7 i.e after one week of intervention participants again filled SF-36 questionnaire. 

Scores were calculated on day 7 to compare pre and post scores.  

Raw data was cleaned by Epi info 7.2.2.2 and open epi software 3.01. Data was recorded, 

coded, encrypted and organized in MS Excel 2019 spreadsheet. Raw data was recorded for 

statistical analysis.  

Data was analysed and results were obtained. 
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GENERAL PROCEDURE: 

  
Data was analysed and results were obtained.

Data was recorded, coded, encrypted and organized in MS Excel 2019 spreadsheet.

After one week of intervention participants again filled SF-36 questionnaire and 
Scores were calculated on day 7.

Exercise intervention was given for one week which was supervised telerehabilitation 
program. 

Health related quality of life was assessed using SF-36 questionnaire and scores were 
calculated on day 1.

The evaluation includes history of present illness, course of the disease, chest 
expansion, inspiratory to expiratory ratio, and 6-minute walk test.

All participants were evaluated.

Demographic data of each patient was taken.

Written consent was taken by participant.

Participants were explained about the study on the day of evaluation.

Participants from Tertiary Health Care Hospital were recruited and telephonic 
appointment was taken for assessment.

Participants were selected on the basis of eligibility criteria.

Title synopsis approval submitted to BORS and clearance obtained.

Permission from the head of institute and ethics committee were taken.
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DATA ANALYSIS AND RESULT 

All the data collected was checked for completeness after entering into MS Excel 2019 

spreadsheet and each entry was double checked for correctness.  

In descriptive statistics, median as well as standard deviation and percentages was calculated 

among discrete quantitative variables were present and proportion and percentage were 

calculated where qualitative variables were present. The P value of less than 0.05 was taken 

as statistically significant. 

In inferential statistics, Wilcoxon signed-rank test was applied and results were observed at 

5% significance level calculating P value and odds ratio with 95% confidence interval. The 

results were represented graphically wherever appropriate. The software used for analysis 

was Epi info 7.2.2.2 and open epi software 3.01. 
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RESULTS  

Table 1: 

 

Number of participants according to age 

Age Group Number of Participants Percentage 

30-35 35 43.8 

36-40 34 42.5 

41-45 11 13.8 

Total 80 100 
 

 

The above table and chart shows, age group of 30-35 consisting of 22%, age group 36-40 

consisting of 21%, and 41-45 group of 7%.   
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Table 2: 

 

Number of participants according to Gender 

Gender Number of Participants Percentage 

Male 45 56.3 

Female 35 43.7 

Total 80 100 
 

 

The above table and graph shows that, 45 were Male participants as 56.3% and 35 were 

Female participants as 43.7%.  
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Table 3:  

 

Number of participants according to occupation 

Occupation Number of Participants Percentage 

Engineer 4 5.0 

Architect 2 2.5 

Businessman 10 12.5 

Civil Engineer 2 2.5 

Contractar 1 1.3 

Govt Service 4 5.0 

Housewife 16 20.0 

IT Service 17 21.3 

Labour 2 2.5 

Lecturer 1 1.3 

Nurse 5 6.3 

Private Service 7 8.8 

Shopkeeper 3 3.8 

Teacher 5 6.3 

Transport Planner 1 1.3 

Total 80 100.0 
 

 

The above table and graph reveals that, maximum participants consisted from IT service and 

housewives as 21.3% and 20% respectively and a mixture of varied population. 
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Table 4:  

 

Number of participants according to HRCT score category 

HRCT Categories Number of Participants Percentage 

Mild (<8) 29 36.3 

Moderate (8-15) 51 63.7 

Severe (>15) 00 0.0 

Total 80 100 
(Score categories according to Maharashtra Task Force for Covid – 19) 

 

 

The above table and graph shows that the study comprised of 29 participants ( 36.3%) with 

mild HRCT score and 51 participants (63.7%) with moderate HRCT score. 
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Table 5:  

 

Number of participants according to status of hospitalisation 

Hospitalization Number of Participants Percentage 

Yes 59 73.8 

No 21 26.2 

Total 80 100 
 

 

The above table and graph represents distribution of participants according to 

Hospitalization. Out of 80 participants 59 had hospitalization i.e 73.8% and 21 were not 

hospitalized i.e 26.2%.   
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Components wise analysis of SF- 36 Questionnaire 

Table 6:  

 

PHYSICAL FUNCTIONING 

PRE POST 

MEDIAN SD MEDIAN SD 

75 14.52 90 14 

P VALUE= 0.000 

 

 

 

 

The pre intervention median value was 75 ±14.52 and post intervention median value was 

90±14. When compared, the P value was 0.000 which shows that there is highly statistical 

significant change.  
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Table 7:  

 

ROLE LIMITATION DUE PHYSICAL HEALTH PROBLEMS 

PRE POST 

MODE SD MODE SD 

100 - 100 - 

P VALUE= 0.000 
 

 

 

In the above component Role limitation due to physical health problems, the pre and post 

intervention mode remained the same i.e 100. No change was observed post intervention 

and P value was 0.000 which is highly statistically significant.  
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Table 8:  

 

BODILY PAIN 

PRE POST 

MEDIAN SD MEDIAN SD 

58 19.34 68 14 

P VALUE= .001 

 

 

 

The pre intervention median in the bodily pain component was 58 ±19.34 and post 

intervention median was 68 ±14 which shows the improvement in the health. The P value 

was 0.001 which is statistically significant. 
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Table 9:  

 

SOCIAL FUNCTIONING 

PRE POST 

MEDIAN SD MEDIAN SD 

75 15.31 88 16.86 

P VALUE= .001 

 

 

 

In the social functioning component, the pre score was 75 ±15.31 and the post score 

improved to 88 ±16.86. The change was highly statistically significant (P= 0.001). 
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Table 10:  

 

GENERAL MENTAL HEALTH 

PRE POST 

MEDIAN SD MEDIAN SD 

72 16.71 84 12.85 

P VALUE= .000 

 

 

 

In the above component, the score was improved from 72 ±16.71 in pre to 84 ±12.85 in post 

with P value as 0.000 showing a highly statistical significant change in general mental health.  
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Table 11:  

 

ROLE LIMITATION DUE TO EMOTIONAL PROBLEMS 

PRE POST 

MEDIAN SD MEDIAN SD 

100 20.39 100 18.94 

P VALUE= .182 
 

 

 

In the component, Role limitation due to emotional problems, the pre and post score was 

100. Initially there were no change, so score remained the same, but the P value was not 

significant (P=0.182). 
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Table 12:  

 

 

 

 

 

 

 

The vitality, energy/fatigue component of SF-36, shows marked improvement in pre and 

post scores with pre score as 35 and the post score as 90. The change observed was highly 

statistically significant (P=0.000). 
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Table 13:  

 

GENERAL HEALTH PERCEPTIONS 

PRE POST 

MEDIAN SD MEDIAN SD 

45 20.47 80 9.89 

P VALUE= .000 
 

 

In the above component, the pre intervention median score was 45 ± 20.47 and it improved 

to 80 ± 9.89 in the post. The highly statistical significant change was observed (P=0.000). 
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DISCUSSION 

80 post-COVID individuals participated in a pre-test-post-test study. In our study, when a 

seven-day exercise program was administered to post-COVID patients aged 30-45years with 

mild to moderate severity on HRCT. Result showed a statistically highly significant difference 

in the majority of the physical as well as mental components of the SF-36 questionnaire. 

Four subcomponents constitute in the physical section of the SF-36 questionnaire: general 

health perceptions (GH), role limitation due to physical functioning (RP), physical functioning 

(PF), and bodily pain (BP). 

Post-intervention scores except for subcomponent bodily pain revealed a highly statistically 

significant change (p<0.0001). For bodily pain the change was statistically significant with 

p=0.0001. The median value increased from 58 ± 19.34 (pre) to 68 ± 14. (post).  

Although the long-term implications of this disease are still unclear. Coronavirus infections in 

the past have been associated with decreased respiratory and physical capacity, and mental 

issues. Decreased physical capacity is also attributed to individual’s quality of life declining 

during the recovery process. Functional decline may result because of the immobility and 

Isolation precautions taken to stop transmission. (28) 

There are a number of studies on acute COVID-19, which evaluate functional capacity and 

health-related measures of quality of life, revealed severe functional deficits even six months 

after the infection. (28) 

As early as the first week, atrophy and loss of muscle mass start to affect the muscles. Since 

overall muscle weakness and deconditioning might impede and complicate the recovery 

process, these abnormalities should be taken into consideration during the recovery period 

and in patients with Post COVID Syndrome. (28) 

Our results are in line with Dalbosco-Salas et al. (2021). He concluded that, a telerehabilitation 

program was beneficial in improving adult COVID-19 survivors in terms of physical capacity, 

quality of life, and presence of symptoms. Additionally, the SF-36 global score improved 

significantly. (29) 

Similarly, our findings are consistent with a prior study by Udina C et al., (2021). The 

study findings demonstrated that post-COVID patient’s physical performance significantly 



48 
 

improved after a brief (10-day) training program. He sought to describe the pre-post effects 

on physical performance of multi-component therapeutic exercise for post-COVID-19 

rehabilitation. (30) 

Nalbandian et al., 2021 in his study reported that, Early rehabilitation techniques are 

anticipated to be both reliable and effective. He suggested that after fatigue and dyspnea 

joint pain was the third most common complication in post-COVID patients. (31) 

He further explained that skeletal muscle dystrophic injuries were found in COVID-19 

patients, according to recent researches. He too pointed that following hospital discharge, 

the patient’s physical performance may decline, which may have an impact on their health 

and quality of life. After hospitalization, this decline in physical function may be troubling. (31) 

Various researchers worked on effects of exercises that helped improve quality of life. They 

described various localized, central, pulmonary and circulatory effects that improves patient’s 

symptoms as well as helps to improve quality of life. 

As ventilatory efficiency reduces in the patients, following changes takes place, (32) 

 

(Figure suggesting mechanisms to reduce ventilatory efficiency where, VE/VCO2 indicates 

ventilation to carbon dioxide production relationship.)  

In the above figure D.M.L Prado et al (2016) explained that with exercises when muscle 

contraction takes place it results into indirect stimulation of ventilation perfusion. As a result 

of decrease in dead space to tidal volume ratio (VD/VT), CO2 produced during exercise 

requires correspondingly less ventilation to be washed out, resulting in enhanced gas 
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exchange efficiency. Therefore, ventilation perfusion ratio increases and work of breathing 

decreases. (32) 

Fink et al. showed that the motor cortex is involved in the control of breathing. Respiratory 

response is increased due to muscle activity as group 3 and group 4 afferent neurons 

innervates these muscles as a result of local activation. The muscle contractions produce 

chemical and mechanoreceptors activation which are present on end of nerve fibres present 

in skeletal muscles thus both myelinated (group 3 i.e mechanoreflex) and unmyelinated 

(group 4 i.e metaboreflex). As a result, the axis of spinal cord, dorsal horn containing solitary 

tract and medullary neurons are stimulated thus raising activity of afferent muscle fibres. (33) 

With muscle contraction the recruitment of motor units and firing rate is enhanced and the 

energy cost (via ATP) is used efficiently following the activation of group 3 and 4 muscle 

afferents. Hence, muscle contraction improves local muscle metabolism by correcting 

intracellular breakdown of BCAA, lipid oxidation and glycolysis. Thus, group 3 and 4 afferents 

activation result in intracellular ATP conservation, reduced formation of (H2PO4) and (Pi) and 

economy in energy needed for skeletal muscle contraction. Thus internal metabolic 

disturbances are corrected also the efferent of the skeletal muscles, the somatic motor unit 

and ANS of viscera which work in coordination are also stimulated during activity. Hence, the 

overall performance improves. (34) 

The mental subcomponents include social functioning (SF), vitality, energy/fatigue (VT), role 

limitation due to emotional issues (RE), and general mental health (MH). All of these 

components, with the exception of RE, showed a highly statistical significant change (p 

0.0001). 

There were no limitations due to emotional problems in the post-COVID patients, being pre 

and post mode 100. As a result, the p value was determined to be non-significant (p=0.182). 

Results from recent studies suggests that COVID-19 patients will likely face mental health 

issues after hospitalization. (35) 

There is an evidence which shows that Coronavirus infection has been associated to 

cardiovascular, musculoskeletal, neurological, hepatic, renal, cognitive impairments 

dermatological and psychosocial in addition to lung impairment. (28) 
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Fatigue, myalgia, headache, dysautonomia, and cognitive impairment are manifestations of 

persistent abnormalities, similar to survivors of other pathogenic coronaviruses. 30–40% of 

patients have reported Post-traumatic stress disorder (PTSD), depression, anxiety and sleep 

disturbances. (31) 

Patients with mild to moderate severity presented with cognitive, psychological, physical, 

shortness of breath, fatigue as at least one symptom as a part of long COVID. (31) 

Therefore, changes in mental health can give rise to a number of problems. This factor may 

have a detrimental effect on functioning of immune system and psychological changes. (35) 

D. Jiménez-Pavón and co - authors, (2020). A sudden quarantine status suggests a 

fundamental change in the lifestyle of the population. A specific amount of physical activity 

(PA) and exercise is frequently a part of these lifestyles and behaviors to maintain a sufficient 

level of health and to combat the negative effects of conditions like diabetes, hypertension, 

cardiovascular disease (CVD), respiratory disorders, etc. The majority of chronic conditions, 

however, have showed to adapt well to PA and exercise. Based on epidemiological evidence 

of its preventive/therapeutic advantages and taking into account the key biological mediators 

involved, exercise has indeed been dubbed the "true polypill." (36) 

Our findings are consistent with studies by Betschart et al. (2021) and Udina C et al. (2021) 

that assessed SPPB global score, gait speed, chair-stand time, Barthel Index, fatigue, and 

quality of life over durations of 8–12 weeks and 10 days, respectively. These studies 

discovered that following rehabilitation training, quality of life improved and anxiety levels 

decreased, which can subsequently be attributed to positive psychological changes. (30,37) 

The examined research by Ahmadi Hekmatikar et al. (2022) and Galina Mratskova et al. (2022) 

have demonstrated that resistance and aerobic exercise can enhance functional and mental 

capacity following hospital discharge. Resistance exercise has also been shown to lessen the 

signs of anxiety and depression. Post infection increasing physical activity is expected to have 

a positive impact on overall conditioning, functional capacity, and recovery, thus aiding in the 

recovery process. It also helps in decreasing pain, and lowering stress. Exercises have the 

evidence to lessen stress and modulates pain perception, all of which can improve the quality 

of life. (28,35) 
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In addition, research shows that Physical Exercise (PE) alters the structure and function of the 

brain, resulting in significant biological and psychological advantages. (38) 

Furthermore, it is known that neuroplasticity phenomenon such modifications in 

neurotransmitters have an impact on health. Humans have demonstrated neuroplasticity 

phenomenon after Physical Exercise. Neurological system can change in response to 

experience is known as neuroplasticity (Bavelier and Neville, 2002). (39) Physical Exercise could 

therefore be regarded as an environmental component that enhances neuroplasticity. (38, 40)  

Exercises have shown to work on neural plasticity and bring about structural changes in 

frontal and hippocampus area. It also decreases the damage in gray matter. Exercises results 

in production of neurotropic factors and hence improve cerebral health. Physical exercises 

impact blood flow, maximal oxygen consumption, oxygen supply to cerebral tissue. Studies 

indicate that it has a good effect on lipid and glucose metabolism thus enhancing transport 

of food in brain. As a result of these physiological changes in the brain the cognitive function 

improves hence improving attention, memory, execution-control. It was now widely 

acknowledged that PE-related biological and psychological systems interact to improve 

wellbeing. (38, 40) 

A physiological process linked to the post-exercise mood betterment was also discovered. 

Modulating peripheral BDNF levels was one of the contributing factor. Research also shows 

that lower oxidative stress can be responsible for the post-PE mood improvement. (38) 

Independent of the type of exercise, it has been documented that PE has good benefits on 

anxiety disorders even with short bursts of activity. (38) 

Therefore, it can be stated that short term exercises, as long as one week in the combination 

of breathing, aerobic, strength and endurance training shows improvement in physical 

functioning, mental capacity and overall health related quality of life.   
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STRENGTH OF THE STUDY 

1. Adherence to exercise program was noted in spite of conducting virtual sessions.  

 

LIMITATIONS OF THE STUDY 

1. The participants of severe HRCT score were not included in the study. 

2. Due to the rapid spread of coronavirus and social distancing scenario exercise sessions 

were conducted virtually.  
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CONCLUSION 

In our study we found that mild and moderate post-COVID participants when intervened with 

a week-long low intensity supervised exercise program showed improved SF-36 outcomes 

both on physical and mental aspects. 

CLINICAL IMPLICATIONS 

As the researchers indicate that all severities of COVID-19 present with long term effects on 

both physical and mental aspects called as long COVID. Physiotherapy intervention even as 

short as a week long program and an exercise program with low intensity is helpful in reducing 

the symptoms, better coping up strategies and hence improve performance. Exercise 

intervention improves both physical and mental aspects and shows a better outcome on 

quality of life questionnaire like SF-36.  
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SUMMARY  

In our study, 80 Post-COVID of mild and moderate severity on HRCT in age group 30-45 years 

participated. The effect of one-week exercise program on the scores of SF-36 questionnaire 

were studied. Daily supervised exercise sessions were taken virtually. 

The exercise program included breathing exercises, aerobic training and conditioning 

exercises. Breathing exercises such as deep breathing, pursed lip breathing, thoracic 

expansion exercises etc. were performed daily with 5-10 repetitions of each exercise. Each 

session included warm up and cool down. Aerobic training was given for 4 days alternating 

with conditioning exercises given next day. In aerobic training participants performed spot 

marching based on individuals RPE levels. In the conditioning exercises consisting of 

strengthening exercises and endurance exercises. These exercises comprised on an average 

3 types of body weight bearing exercises with the 3-6 repetitions of each exercise.   

The outcome measure was SF-36 questionnaire. It assessed quality of life under physical and 

mental components. We observed that, after the one week of exercise intervention, both the 

physical and mental components of SF-36 were improved and hence post-COVID participants 

improved the quality of life.  
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ANNEXURE I 

PROFORMA OF ASSESSMENT 

NAME-                                 AGE/GENDER- 

 

ADDRESS-                               OCCUPATION- 

 

HEIGHT-        WEIGHT-                 BMI- 

 

DATE OF EVALUATION- 

 

CHIEF COMPLAINTS- 

 

HISTORY OF PRESENT ILLNESS- 

 

DATE OF COVID DIAGNOSIS- 

 

COURSE OF THE DISEASE- 

a) FEVER- 
b) COUGH- 
c) BREATHLESSNESS- 
d) ANY OTHER COMPLAINT- 
 

ASSOCIATED MEDICAL HISTORY- DM/HTN/ASTHMA/TB/OTHER 

 

ADDICTIONS- SMOKING/ALCOHOLIC/TOBACCO/OTHER 

 

INVESTIGATIONS-  

1. HRCT SCORE- GRADE OF LUNG INVOLVEMENT 
2. D-DIMER SCORE- 1 WEEK, 2WEEK 
3. OTHER RELEVENT INVESTIGATIONS- 
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CHEST EXPANSION: 

a) APICAL LEVEL  
b) MAMMARY LEVEL 
c) XIPHI STERNUM LEVEL 
 

INSPIRATORY: EXPIRATORY RATIO- 

 

SIX MINUTE WALK TEST- 

 

 

 

 

 

DISTANCE WALKED IN SIX MINUTES-  

NO. OF LAPS________ (IN METERS) 

FINAL PARTIAL LAP_________METERS 

TOTAL DISTANCE WALKED IN 6 MINUTES_______METERS 

 

STOPPED/ PAUSED DURING WALK TEST? 

YES/NO (if yes, reason for pause__________) 

 

PRE SF-36 SCORE- 

 

POST SF-36 SCORE- 

 

  

 Blood 
Pressure 

Pulse 
Rate 

Respiratory 
rate 

Rate of 
perceived 
exertion 

SpO2 

Pre-Vitals      

Post-Vitals      

Recovery      
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ANNEXURE II (A) 

MEDICAL OUTCOMES STUDY QUESTIONNAIRE SHORT FORM 36 HEALTH SURVEY (SF-36) 

This survey asks for your views about your health. This information will help keep track of 

how you feel and how well you are able to do your usual activities. Thank you for completing 

this survey! For each of the following questions, please circle the number that best describes 

your answer. 

1. In general, would you say your 
health is:  
 

 

Excellent 1 

Very good  2 

Good 3 

Fair 4 

Poor 5 

 

2. Compared to one year ago, 
 

 

Much better now than one year ago  1 

Somewhat better now than one 
year ago  

2 

About the same 3 

Somewhat worse now than one year 
ago 

4 

Much worse now than one year ago 5 
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3. The following items are about activities you might do during a typical day. Does your 

health now limit you in these activities? If so, how much? (Circle One Number on Each Line)  

 Yes, 
Limited a 

Lot 
(1) 

 

Yes, 
Limited a 

Little 
(2) 

 

No, Not 
limited 
at All 

(3) 
 

a. Vigorous activities, such as running, lifting  
heavy objects, participating in strenuous sports. 

1 2 3 

b. Moderate activities, such as moving a table,  
pushing a vacuum cleaner, bowling, or playing  
Golf. 

1 2 3 

c. Lifting or carrying groceries 1 2 3 

d. Climbing several flights of stairs 1 2 3 

e. Climbing one flight of stairs 1 2 3 

f. Bending, kneeling, or stooping  1 2 3 

g. Walking more than a mile  1 2 3 

h. Walking several blocks  1 2 3 

i. Walking one block 1 2 3 

j. Bathing or dressing yourself 1 2 3 

 

4. During the past 4 weeks, have you had any of the following problems with your work or 

other regular daily activities as a result of your physical health?  

(Circle One Number on Each Line) 

 Yes 
(1) 

No 
(2) 

a. Cut down the amount of time you spent on 
work or other activities 

1 2 

b. Accomplished less than you would like  1 2 

c. Were limited in the kind of work or other 
activities 

1 2 

d. Had difficulty performing the work or other 
activities (for  
example, it took extra effort)  

1 2 
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5. During the past 4 weeks, have you had any of the following problems with your work or 

other regular daily activities as a result of any emotional problems (such as feeling depressed 

or anxious)?  

(Circle One Number on Each Line) 

 Yes No 

a. Cut down the amount of time you spent on 
work or other activities  

1 2 

b. Accomplished less than you would like 1 2 

c. Didn't do work or other activities as carefully 
as usual 

1 2 

 

6. During the past 4 weeks, to what extent has your 
physical health or emotional problems interfered with 
your normal social activities with family, friends, 
neighbors, or groups? 

Not at all 1 

Slightly 2 

Moderately 3 

Quite a bit 4 

Extremely  5 

 

7. How much bodily pain have you had during the past 4 weeks? 

None 1 

Very mild 2 

Mild 3 

Moderate 4 

Severe 5 

Very severe 6 

 

8. During the past 4 weeks, how much did pain interfere with 
your normal work (including both work outside the home and 
housework)? 

Not at all 1 

A little bit 2 

Moderately 3 

Quite a bit 4 

Extremely 5 
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These questions are about how you feel and how things have been with you during the past 

4 weeks. For each question, please give the one answer that comes closest to the way you 

have been feeling. (Circle One Number on Each Line) 

9. How much of the time during the past 4 weeks 

 All of 
the 

Time 

Most 
of the 
Time 

A 
Good 
Bit of 
the 

Time 

Some 
of the 
Time 

A 
Little 
of the 
Time 

None 
of the 
Time 

 

a. Did you feel full of pep? 1 2 3 4 5 6 

b. Have you been a very nervous 
person?  

1 2 3 4 5 6 

c. Have you felt so down in the 
dumps that nothing could cheer you 
up? 

1 2 3 4 5 6 

d. Have you felt calm and peaceful? 1 2 3 4 5 6 

e. Did you have a lot of energy? 1 2 3 4 5 6 

f. Have you felt downhearted and 
blue? 

1 2 3 4 5 6 

g. Did you feel worn out? 1 2 3 4 5 6 

h. Have you been a happy person? 1 2 3 4 5 6 

i. Did you feel tired? 1 2 3 4 5 6 

 

10. During the past 4 weeks, how much of the time has your 
physical health or emotional problems interfered with your 
social activities (like visiting with friends, relatives, etc.)? (Circle 
One Number) 

All of the time 1 

Most of the time 2 

Some of the time 3 

A little of the time 4 

None of the time  5 
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11.How TRUE or FALSE is each of the following statements for you. (Circle One Number on 

Each Line) 

 Definitely 
True 

Mostly 
True 

Don't 
Know 

Mostly 
False 

Definitely 
False 

a. I seem to get sick a little 
easier than other people 

1 2 3 4 5 

b. I am as healthy as anybody I 
know 

1 2 3 4 5 

c. I expect my health to get 
worse 

1 2 3 4 5 

d. My health is excellent 1 2 3 4 5 
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ANNEXURE II (B) 

चिचित्सा परिणाम अध्ययन प्रश्नावली लघु प्रपत्र 36 

स्वास्थ्य सवेक्षण (एसएफ -36) 

 

यह सवेक्षण आपिे स्वास्थ्य िे बािे में आपिे चविाि पूछता है। यह जानिािी इस बात पि नज़ि िखने 

में मदद ििेगी चि आप िैसा महसूस ििते हैं औि आप अपनी सामान्य गचतचवचियोों िो चितनी अच्छी 

तिह िि पा िहे हैं। इस सवेक्षण िो पूिा ििने िे चलए िन्यवाद! चनम्नचलखखत में से प्रते्यि प्रश्न िे चलए, 

िृपया उस सोंख्या पि गोला बनाएों  जो आपिे उत्ति िा सबसे अच्छा वणणन ििती है। 
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ANNEXURE II (C) 

वैद्यिीय परिणाम अभ्यास प्रश्नावली लघु फॉमण 36 

आिोग्य सवेक्षण (SF-36) 
 

हे सवेक्षण तुमच्या आिोग्याबद्दल तुमिे मत चविािते. ही माचहती तुम्हाला िसे वाटते आचण तुम्ही तुमिे 

नेहमीिे चियािलाप चिती िाोंगले िरू शिता यािा मागोवा ठेवण्यास मदत ििेल. हे सवेक्षण पूणण 

िेल्याबद्दल िन्यवाद! खालीलपैिी प्रते्यि प्रश्नासाठी, िृपया तुमच्या उत्तिािे सवोत्तम वणणन 

ििणाऱ्या िमाोंिावि वतुणळ ििा. 
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ANNEXURE III 

LETTER OF CONSENT 

Effect of short term exercises on SF-36 score in Post-COVID patients aged 30-45 years: a pre-

test pot-test study. 

1. I have received an explanation of the nature, purpose, duration and foreseeable 

effects and risks of the trial and what I will be expected to do. My questions have been 

answered satisfactorily. 

2. I understand that my participation in the trial is voluntary and that I may refuse to 

participate or may withdraw from the trial at any time, without penalty or loss of 

benefits to which I am otherwise entitled. 

3. I further understand that any information that becomes available during the course of 

the study that may affect my willingness to take part will be informed to me. 

4. Institutional Ethics Committee authorities may wish to examine my medical records 

to verify the information collected. By signing this document, I give permission for this 

review of my records. 

5. I understand that my identity will not be revealed in any report or publication 

6. I agree to take part in the above study. 

              ________                     _____________________                   __________             

       Name of participant          Signature/ Thumb impression             Date 

                                                     of participant                                         
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ANNEXURE III 

सहमचत - पत्र 

30-45 वर्ण िी आयु िे बाद िे COVID िोगी में SF-36 स्कोि पि अल्पिाचलि अभ्यास 

िा प्रभाव: एि पूवण-पिीक्षण पॉट-पिीक्षण अध्ययन। 

1. मुझे पिीक्षण िी प्रिृचत, उदे्दश्य, अवचि औि दूिदर्शी प्रभावोों औि जोखखमोों िा 

स्पष्टीििण प्राप्त हुआ है औि मुझसे क्या ििने िी अपेक्षा िी जाएगी। मेिे सवालोों िा 

सोंतोर्जनि जवाब चदया गया है। 

2. मैं समझता हों चि पिीक्षण में मेिी भागीदािी सै्वखच्छि है औि मैं चिसी भी समय चबना 

चिसी दोंड या लाभोों िे, चजसिे मैं अन्यथा हिदाि हों, भाग लेने से इनिाि िि सिता हों 

या पिीक्षण से वापस ले सिता हों। 

3. मैं यह भी समझता हों चि अध्ययन िे दौिान जो भी जानिािी उपलब्ध होगी, जो भाग 

लेने िी मेिी इच्छा िो प्रभाचवत िि सिती है, मुझे सूचित चिया जाएगा। 

4. सोंस्थागत आिाि सचमचत िे अचििािी एित्र िी गई जानिािी िो सत्याचपत ििने िे 

चलए मेिे मेचडिल रििॉडण िी जाोंि िि सिते हैं। इस दस्तावेज़ पि हस्ताक्षि िििे, मैं 

अपने रििॉडण िी इस समीक्षा िी अनुमचत देता हों। 

5. मैं समझता/समझती हों चि चिसी रिपोटण या प्रिार्शन में मेिी पहिान उजागि नही ों िी 

जाएगी 

6. मैं उपिोक्त अध्ययन में भाग लेने िे चलए सहमत हों। 

 

________                                  _____________                              __________ 

प्रचतभागी िा नाम     हस्ताक्षि/अोंगूठे िा चनर्शान           चदनाोंि: 

                      प्रचतभागी िा 
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ANNEXURE III 

सोंमतीिे पत्र 

30-45 वरे् वयाच्या पोस्ट-COVID रुग्णामधे्य SF-36 स्कोअिवि अल्पिालीन व्यायामािा 

प्रभाव: एि पूवण-िािणी पॉट-टेस्ट अभ्यास. 

1. मला िािणीिे स्वरूप, उदे्दश, िालाविी आचण नजीििे परिणाम आचण जोखीम आचण 

माझ्यािडून िाय अपेचक्षत आहे यािे स्पष्टीििण चमळाले आहे. माझ्या प्रश्नाोंिी 

समािानिािि उत्तिे चदली आहेत. 

2. मला समजते िी िािणीमधे्य माझा सहभाग ऐखच्छि आहे आचण मी भाग घेण्यास 

निाि देऊ शितो चिों वा िोणत्याही वेळी िािणीतून माघाि घेऊ शितो, दोंड चिों वा 

फायद्याोंिे नुिसान न ििता ज्यािा मी अन्यथा पात्र आहे. 

3. मी पुढे समजतो िी अभ्यासादिम्यान उपलब्ध होणािी िोणतीही माचहती जी माझ्या भाग 

घेण्याच्या इचे्छवि परिणाम िरू शिते ती मला िळवली जाईल. 

4. सोंिचलत िेलेल्या माचहतीिी पडताळणी ििण्यासाठी सोंस्थात्मि आिाि सचमतीिे 

अचििािी माझ्या वैद्यिीय नोोंदी ोंिे पिीक्षण िरू शितात. या दस्तऐवजावि स्वाक्षिी िरून, 

मी माझ्या िेिॉडणच्या या पुनिावलोिनासाठी पिवानगी देतो. 

5. मला समजते िी माझी ओळख िोणत्याही अहवालात चिों वा प्रिाशनात उघड िेली 

जाणाि नाही 

6. मी विील अभ्यासात भाग घेण्यास सहमत आहे. 

 

________                   ____________                        ________ 

सहभागीिे नाव        स्वाक्षिी/अोंगठ्यािा ठसा उमटचवण्यािI          तािीख 

                        सहभागी ि् 
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ANNEXURE IV 

SUBJECT INFORMATION SHEET 

PURPOSE: 

To ensure that written informed consent was obtained Post-COVID subjects according to the 

regulatory requirement of ICMR and approved by IEC. 

SCOPE: 

This standard operational procedure includes Post-COVID subjects who are voluntarily 

participating from the Physiotherapy department.  

RESPONSIBILITIES: 

The researcher will obtain written informed consent from Post-COVID subjects who are 

volunteering to be the part of this study. 

PROCEDURE: 

1. The investigator will select the Post-COVID subjects from the medicine department. 

2. The investigator will explain the study to allay apprehension and answer all the queries 

of the subject. 

3. If subject expresses interest but has some doubt in that case, they would be solved. 

4. Study procedure will begin. 

5. Detailed medical any other physical problem history will be obtained from the subject 

so as to be verify the inclusion and exclusion criteria. 

6. General information of the research subject: 

1. Name: 

2. Age: 

3. Gender: 

4. Date: 

5. Height: 

6. Weight: 

7. You would be required to undergo 6-minute walk test and, chest expansion and filling of 

SF-36 questionnaire on day 1 and day 7. 
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 8. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problem without any untoward effect. 

9. You will not be given any reimbursement and compensation. 

10. If at any movement you want to discontinue from this research study then you are free to 

do so and there would not be any hindrance from our side. 

11. The details of the risk, discomfort, advantages and disadvantages of the test will be 

explained to you before obtaining the letter of consent. 

12. The data obtained from this study would be confidentially protected and maintained and 

if the photograph is used then your identity would not be revealed and if the photograph is 

published then permission would be obtained. 

13. All the risk of test procedure will be explained to you and accordingly the consent will be 

taken. 

14. If you are not satisfied at any movement then you can withdraw at any time without any 

consequences. 

Name of researcher: 

Phone number: 

Address: 

 

Name of guide: 

Phone number: 

Address: 

 

Name of Institution: 
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ANNEXURE IV 

िोगी सूिना पत्र 

उदे्दश्य: 

यह सुचनचित ििने िे चलए चि चलखखत सूचित सहमचत आईसीएमआि िी चनयामि आवश्यिता िे 

अनुसाि पोस्ट-सीओवीआईडी चवर्योों िो प्राप्त िी गई थी औि आईईसी द्वािा अनुमोचदत थी। 

दायिा: 

इस मानि सोंिालन प्रचिया में पोस्ट-सीओवीआईडी चवर्य र्शाचमल हैं जो से्वच्छा से चफचजयोथेिेपी 

चवभाग से भाग ले िहे हैं। 

चजमे्मदारियाों: 

र्शोििताण पोस्ट-िोचवड चवर्योों से चलखखत सूचित सहमचत प्राप्त ििेगा जो इस अध्ययन िा चहस्सा बनने 

िे चलए से्वच्छा से िाम िि िहे हैं। 

प्रचिया: 

1. अने्वर्ि दवा चवभाग से पोस्ट-िोचवड चवर्योों िा ियन ििेगा। 

2. अने्वर्ि आर्शोंिा िो दूि ििने िे चलए अध्ययन िी व्याख्या ििेगा औि चवर्य िे सभी प्रश्नोों िा 

उत्ति देगा। 

3. यचद चवर्य रुचि व्यक्त ििता है लेचिन उस मामले में िुछ सोंदेह है, तो उन्हें हल चिया जाएगा। 

4. अध्ययन प्रचिया रु्शरू होगी। 

5. चवसृ्तत चिचित्सा चिसी भी अन्य र्शािीरिि समस्या िा इचतहास चवर्य से प्राप्त चिया जाएगा ताचि 

समावेर्श औि बचहष्किण मानदोंड िो सत्याचपत चिया जा सिे। 

6. र्शोि चवर्य िी सामान्य जानिािी: 

1. नाम: 

2. आयु: 

3. चलोंग: 

4. चतचथ: 

5. ऊों िाई: 

6. वजन: 

7. आपिो पहले चदन औि सातवें चदन 6 चमनट िा वॉि टेस्ट औि छाती िा चवस्ताि औि एसएफ-36 

प्रश्नावली भिना होगा। 



86 
 

 8. यचद आप इस अवचि िे दौिान असहज महसूस ििते हैं तो िृपया हमें बताएों  ताचि हम आपिी 

मदद िि सिें  औि चबना चिसी अचप्रय प्रभाव िे आपिी समस्या िो दूि िि सिें । 

9. आपिो िोई प्रचतपूचतण औि मुआवजा नही ों चदया जाएगा। 

10. यचद आप चिसी भी आोंदोलन में इस र्शोि अध्ययन िो बोंद ििना िाहते हैं तो आप ऐसा ििने िे 

चलए स्वतोंत्र हैं औि हमािी ओि से िोई बािा नही ों होगी। 

11. सहमचत पत्र प्राप्त ििने से पहले पिीक्षण िे जोखखम, असुचविा, फायदे औि नुिसान िा चवविण 

आपिो समझाया जाएगा। 

12. इस अध्ययन से प्राप्त आोंिडोों िो गोपनीय रूप से सोंिचक्षत औि अनुिचक्षत चिया जाएगा औि यचद 

फोटोग्राफ िा उपयोग चिया जाता है तो आपिी पहिान उजागि नही ों िी जाएगी औि यचद फोटोग्राफ 

प्रिाचर्शत चिया जाता है तो अनुमचत प्राप्त िी जाएगी। 

13. पिीक्षण प्रचिया िे सभी जोखखम आपिो समझाए जाएों गे औि तदनुसाि सहमचत ली जाएगी। 

14. यचद आप चिसी भी आोंदोलन से सोंतुष्ट नही ों हैं तो आप चबना चिसी परिणाम िे चिसी भी समय 

वापस ले सिते हैं। 

र्शोििताण िा नाम: 

फोन नोंबि: 

पता: 

 

गाइड िा नाम: 

फोन नोंबि: 

पता: 

 

सोंस्था िा नाम: 
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ANNEXURE IV 

रुग्ण माचहती पत्रि 

उदे्दश: 

ICMR च्या चनयामि आवश्यितेनुसाि आचण IEC द्वािे मोंजूि िेलेल्या COVID नोंतिच्या चवर्याोंनुसाि 

लेखी सूचित सोंमती प्राप्त झाली आहे यािी खात्री ििण्यासाठी. 

स्कोप: 

या मानि ऑपिेशनल प्रचियेमधे्य चफचजओथेिपी चवभागातून से्वचे्छने सहभागी होणाऱ् या पोस्ट-COVID 

चवर्याोंिा समावेश होतो. 

जबाबदाऱ्या: 

सोंशोिि या अभ्यासािा भाग होण्यासाठी से्वचे्छने िाम ििणाऱ् या पोस्ट-COVID चवर्याोंिडून लेखी 

सूचित सोंमती प्राप्त ििेल. 

प्रचिया: 

1. अने्वर्ि और्ि चवभागातील पोस्ट-COVID चवर्य चनवडतील. 

2. शोंिा दूि ििण्यासाठी अने्वर्ि अभ्यासािे स्पष्टीििण देईल आचण चवर्यातील सवण प्रश्नाोंिी उत्तिे 

देईल. 

3. जि चवर्याने स्वािस्य व्यक्त िेले पिों तु त्या बाबतीत िाही शोंिा असतील ति त्याोंिे चनिाििण िेले 

जाईल. 

4. अभ्यास प्रचिया सुरू होईल. 

5. इति िोणत्याही शािीरिि समस्याोंिा तपशीलवाि वैद्यिीय इचतहास चवर्यातून प्राप्त िेला जाईल 

जेणेिरून समावेश आचण वगळण्याच्या चनिर्ाोंिी पडताळणी ििता येईल. 

6. सोंशोिन चवर्यािी सामान्य माचहती: 

1. नाव: 

2. वय: 

3. चलों ग: 

4. तािीख: 

5. उोंिी: 

6. वजन: 
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7. तुम् हाला 6-चमचनट िालण् यािी िािणी आचण, छातीिा चवस्ताि आचण SF-36 प्रश् नावली चदवस 1 

आचण 7 व् या चदवशी भिण् यािी आवश् यिता असेल. 

 8. जि तुम्हाला या िाळात अस्वस्थ वाटत असेल ति िृपया आम्हाला िळवा जेणेिरून आम्ही 

तुम्हाला मदत िरू शिू आचण िोणत्याही अचप्रय परिणामाचशवाय तुमच्या समसे्यवि मात िरू शिू. 

9. तुम्हाला िोणतीही प्रचतपूती आचण भिपाई चदली जाणाि नाही. 

10. िोणत्याही आोंदोलनात तुम्हाला या सोंशोिन अभ्यासापासून दूि िाहायिे असेल ति तुम्ही तसे 

ििण्यास मोिळे आहात आचण आमच्या बाजूने िोणताही अडथळा येणाि नाही. 

11. सोंमतीपत्र प्राप्त ििण्यापूवी िािणीिा िोिा, अस्वस्थता, फायदे आचण तोटे याोंिे तपशील तुम्हाला 

समजावून साोंचगतले जातील. 

12. या अभ्यासातून चमळालेला डेटा गोपनीयपणे सोंिचक्षत आचण िाखला जाईल आचण जि फोटो 

वापिला असेल ति तुमिी ओळख उघड िेली जाणाि नाही आचण जि छायाचित्र प्रिाचशत िेले असेल 

ति पिवानगी घेतली जाईल. 

13. िािणी प्रचियेिी सवण जोखीम तुम्हाला समजावून साोंचगतली जाईल आचण त्यानुसाि सोंमती घेतली 

जाईल. 

14. जि तुम्ही िोणत्याही हालिालीवि समािानी नसाल ति तुम्ही िोणत्याही परिणामाचशवाय ििीही 

माघाि घेऊ शिता. 

सोंशोििािे नाव: 

फोन नोंबि: 

पत्ता: 

 

मागणदशणिािे नाव: 

फोन नोंबि: 

पत्ता: 

 

सोंस्थेिे नाव: 
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ANNEXURE V 

TIMELINE / GANTT CHART 
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PERMISSION LETTER A 

To, 

The Chairman,  

Ethical Committee 

 

Subject: Permission to carry out research work.  

I, __________________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work.  

My research topic is, Effect of short term exercises on SF-36 score in Post-COVID patients aged 

30-45 years: a pre-test pot-test study. 

I promise that the ethics as well as subject’s care shall be duly complied.  

I kindly request you to do the needful in this regard.  

Yours sincerely,  

 

Research student  

Date:   

Place: 
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PERMISSION LETTER B 

To,  

The Head of the Department, 

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

I, ____________________, student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work in your esteemed institute.  

        My research topic, Effect of short term exercises on SF-36 score in Post-COVID patients 

aged 30-45 years: a pre-test pot-test study.       

For this purpose, I would be utilizing the institution and the equipment required for the same 

would be kept in the same premises and the subjects would be studied in the institution.  

I kindly request you to do the needful in this regard.  

Thanking you in anticipation.  

Yours sincerely, 

 

 

Research student  

Date:   

Place: 
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ABBREVIATIONS: 
 
MPAQ- MADRAS DIABETES RESEARCH FOUNDATION PHYSICAL ACTIVITY QUESTIONNAIRE 

HTN- Hypertension 

WHO – World Health Organization 

PAQ – Physical Activity Questionnaire 

BMI- Body Mass Index 

PAR – Physical Activity Ratio 

TEE- Total Energy Expenditure 

BMR- Basal Metabolic Rate 

PAL- Physical Activity Level 

SD – Standard Deviation 

Min – Minimum 

Max – Maximum 

CRF- Cardiorespiratory Fitness 

mmHg – millimeters of mercury 

BP- Blood Pressure 

SBP systolic blood pressure 

DBP- diastolic blood pressure 

B.W.- Body weight 

DALYs- Disability Adjusted Life Years 

PA- Physical Activity 

SES- Socioeconomic Scale 

cm-centimeters 

kg-kilogram 

kg/m2 – kilogram per meter square 

kcal-kilocalories 
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INTRODUCTION- 

 

                    Blood pressure refers to the force exerted by the blood against the wall of the 

vessels and is measured in millimeters of mercury (mmHg). It is measured at both the 

highest and lowest points of the pulse. The highest point represents the systolic pressure. 

The systolic blood pressure is the pressure that is exerted by the blood against the arterial 

walls during ventricular contraction. The diastolic pressure represents the lowest point and 

is measured during the ventricular relaxation (1).                  

According to the Joint National Committee 7 (JNC7), normal blood pressure is a systolic BP < 

120 mmHg and diastolic BP < 80 mm Hg  (2). 

The blood pressure and its description are mentioned in the table below 

SBP/DBP values Description 

<120/80 Normal 

120-139/80-89 Prehypertension 

≥140/90 

140-159/90-99 

160-180/100-110 

Hypertension 

Stage 1 

Stage 2 

    

                Hypertension is defined as systolic blood pressure level of ≥140 and/or diastolic 

blood pressure level of ≥90 millimeters of mercury (mmHg) (2) . It is the major cause of 

premature deaths and disability across the globe (3). Two of the five adult individuals have 

raised blood pressure worldwide(4). More than 10 million deaths and 200 million disability 

adjusted life years (DALYs) have been attributed to elevated blood pressure, annually (5).   



3 
 

                 More than half of the deaths due to cardiovascular disease (CVD) are linked to the 

complications arising from elevated blood pressure(4). Hypertension is also a major public 

health problem in India, affecting almost one in every three individuals, attributing to more 

than 1.5 million deaths and 38 million DALYs(4,6). 

                 A study by Kearney et al. published in 2005 reported that 26.4% of the world’s 

adult population had hypertension in 2000 and 29·2% adult population is predicted to have 

this condition by 2025 (7). The estimated total number of adults with hypertension in 2000 

was 972 million (957–987 million); 333 million (329–336 million) in economically developed 

countries and 639 million (625–654 million) in economically developing countries (7). The 

number of adults with hypertension in 2025 is predicted to increase by about 60% to a total 

of 1·56 billion (1·54–1·58 billion)(7). Thus, the global burden of hypertension is projected to 

rise from roughly 0.9 billion in the year 2000 to 1.6 billion by 2025(7).  

             In 2010, the global burden was approximately 1.4 billion people(8) . High blood 

pressure has been ranked as the leading single risk factor for global burden of disease in 

2010. Furthermore, it was one of the five leading risk factors for global burden of diseases in 

all regions with the exception of Oceania, Eastern and western sub-Saharan Africa, where it 

was ranked as the number sixth risk factor(9) whereas, in 2016, a report suggested that the 

non-communicable diseases accounted for 40.5 million or 71% of deaths globally, wherein 

17.9 million or 44% were due to cardiovascular disease with hypertension being the leading 

risk factor(10) . In an analysis of worldwide data, the global burden of hypertension, 20.6% of 

Indian men and 20.9% Indian women were suffering from hypertension in 2005. The 

percentage is projected to rise up to 22.9% and 23.6% for Indian men and women, 

respectively by 2025 (11). 

                   Worldwide prevalence of hypertension may be as much as 1 billion individuals 

and approximately 7.1 million deaths per year maybe attributable to hypertension (2). The 

reported range of hypertension varied widely, with rates as low as 3.4% in rural Indian men 

and as high as 72.5% in Polish women(11). During the last few decades, the prevalence of 

hypertension, in India, has drastically increased. According to WHO 2008, the prevalence of 

raised blood pressure in Indians was 32.5% (33.2% in men and 31.7% in women)(6) .  
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                   Moreover, a systemic review showed the overall prevalence of hypertension in 

India was 29.8% (6). A multilevel analysis conducted in Maharashtra showed the overall 

prevalence of hypertension in Maharashtra to be 25.1(12). It is to note that at the district 

levels also variations existed with 15% in Hingoli (12), 36% in Mumbai (12) & 46.4 % in 

Nagpur(13). 

                       Comprehensive management of hypertension requires both pharmacological 

and lifestyle modification. Numerous studies have reported that there is a significant 

relationship between hypertension and risk factors such as age, gender, genetics, body mass 

index, smoking, nutrition, alcohol, race, obstructive sleep apnea, physical inactivity 

etc.(4,12,14–18,19) 

                   Prevention of hypertension by lifestyle modification includes weight 

management, a diet with increased fruits and vegetables and reduced saturated fat content, 

reduction of dietary sodium intake, reducing alcohol intake, quit smoking etc. (17,19–24) 

Observational epidemiological studies have identified a significant inverse association 

between physical activity and blood pressure or risk of hypertension (21,25–29). 

                 3.3% of all the deaths worldwide and 19 million Disability Adjusted Life Years 

(DALYs) has been attributed to inactive lifestyle (30,31). Physical inactivity accounts for more 

than one-fifth and is also fourth major modifiable risk factor of CHD (31,32). Due to physical 

inactivity, there is an increased risk of about 1.2 to 2.89 times for hypertension and 1.05 to 

2.63 for CHD (31). WHO recommends at least 30-45minutes of regular, moderate-intensity 

physical activity on most days of the week (33) for prevention of the complications such as 

hypertension, CVD, diabetes. 

                              Physical activity is defined as any bodily movement produced by 

contraction of skeletal muscles that increases energy expenditure above resting levels and 

comprises routine daily tasks such as commuting, occupational tasks, or household 

activities, as well as purposeful health-enhancing movements/ activities(34) .  

                Physical activities can be Leisure-time physical activity (LTPA) or Occupational 

physical activity (OPA). LTPA is a wide descriptor of activities in which a person participates 

during his free time based on personal interests and needs. Exercise training such as aerobic 
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exercises, anaerobic exercises, etc. belongs to LTPA. PA that is associated with the 

performance of a job, usually within a time frame of an 8-h work day is referred to as 

occupational physical activity (35). 

               Regular participation in exercises not only improves the functioning of the 

cardiovascular system but also musculoskeletal system which further leads to an increase in 

endurance performance(35). Exercise programs that primarily involves endurance activities, 

prevents the development of HTN and it also lowers the blood pressure in adults with 

normal BP and those with HTN (36). Being involved in moderate to vigorous physical activities 

regularly, lowers the resting blood pressure significantly in normotensive and hypertensive 

adults(37–39). Individuals practicing low levels of physical activity are more prone to the risk of 

developing hypertension. Higher levels of PA and fitness are directly associated with 

decreased risks of developing HTN (40). 

               A study by Nancy L. et al., published in 2009 reported that both higher CRF and 

participation in sports or walking/jogging/running decreases the risk of developing HTN in 

comparison with low fitness or sedentary lifestyle, respectively(41). Numerous reviews have 

examined the effects of various forms of exercise training on blood pressure. The reduction 

in systolic and diastolic BP is reported between 2.4 to 5.2 mmHg and 2.2 to 4.1 mmHg, 

respectively, providing experimental evidence that PA has a non-negligible role as a single or 

adjunct treatment for hypertension(42–44). 

                 Over the past few decades, accumulating data have reported consistent findings 

on the protective effects of physical activity in prevention of hypertension(26,45). Recent 

public health guidelines recommends a minimum of 150 minutes of moderate PA or 75 

minutes of vigorous PA a week in order to maintain a general health(45,46). Nevertheless, self-

reporting data had suggested that about one third of the adult population, globally, are not 

meeting these recommendations(47). 

              Lifestyle modification is not possible without understanding total energy 

expenditure. Therefore, total energy expenditure will also be included in this study. To 

understand total energy expenditure physical activities also have to be known.  
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                 Basal Metabolic Rate is another component which is helpful in understanding the 

metabolism, therefore, it will also be utilized in this study. The values of total energy 

expenditure and basal metabolic rate will be used to determine the physical activity levels. 

Physical activity levels in hypertensives and non-hypertensives will be documented by the 

use of MPAQ. 

                              Physical activity levels will then be categorized into sedentary or light 

activity lifestyle, active or moderately active lifestyle and vigorous or vigorously active 

lifestyle based upon the responses obtained from the questionnaire.  

                  In current study an attempt was made to utilize the PAQ developed by Madras 

Diabetes Research Foundation-Physical Activity Questionnaire (MPAQ). The MPAQ was 

developed with the objective of producing an instrument which can be used widely in 

epidemiological studies in India.  

                  The MPAQ is designed to capture frequency and duration of habitual obligatory 

and discretional activities by means of a mix of open and closed-ended questions arranged 

in four domains viz. work-related activity (work domain), activities of daily living [general 

activity domain which includes sleep (daytime napping and sleep at night), personal care 

and domestic chores], transport-related activities (transport domain) and recreational 

activities (recreational domain)(48). 

                   In all domains, options are provided to capture both seasonal and non-seasonal 

activities. The MPAQ attempts to address the issue of variability in physical activity patterns 

by asking specifically about seasonality and nature of occupations performed and listing in 

detail the number of months in a year, weeks in a month, days in a week and hours in a day 

each specific job is performed (for up to two jobs)(48).  

                It also specifically looks at time spent in walking, sitting, standing etc. for each of 

the jobs performed. The questionnaire captures details of up to two jobs and elicits 

information on time spent sitting, standing, walking and climbing stairs in each of these 

jobs, providing insight into the nature of the job and intensity of work activity(48).                              
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                   Therefore, the study was undertaken to know the effect of physical activity levels 

in blood pressure control in recently diagnosed hypertensives and non-hypertensives aged 

31-45 years using MPAQ. 
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RATIONALE FOR THE STUDY: - 

                 Numerous factors have an effect on blood pressure and its control. Innumerable 

articles have also been published in regards to the factors affecting blood pressure(3,4,15,49–

51). Physical activities are also known to have an impact on blood pressure and its control 

and multiple literatures have been published in relation to physical activities and blood 

pressure level in global context (52–55)  as well as in Indian scenarios(4,6,12,13,15).  Various scales 

are available for assessing the physical activity level in hypertensives and published 

literatures for the same are also available(56–58). 

                 To the best of the available knowledge and literary resources, the published 

studies related to physical activity levels based on MPAQ and its effect on blood pressure 

control in recently diagnosed hypertensives is not available. Therefore, the current study 

was undertaken to know the effect of physical activities based on MPAQ in blood pressure 

control. 
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AIM: -  

“To know the effect of physical activities based on MPAQ in blood pressure control in 

recently diagnosed hypertensives and non-hypertensives aged 31-45 years.” 
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RESEARCH QUESTION: - 

 Is there any effect of physical activity in blood pressure control in recently diagnosed 

hypertensives and non-hypertensives aged 31-45 years based on physical activity levels 

obtained from Madras Diabetes Research Foundation- Physical Activity Questionnaire 

(MPAQ)? 

 

HYPOTHESIS:- 

• Null hypothesis: - “There is no effect of physical activities in blood pressure control 

in recently diagnosed hypertensives and non-hypertensives aged 31-45 years based 

on the physical activity levels obtained from MPAQ.” 

• Alternate hypothesis: - “There is an effect of physical activities in blood pressure 

control in recently diagnosed hypertensives and non-hypertensives aged 31-45 years 

based on the physical activity levels obtained from MPAQ.” 
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OBJECTIVE: 

To study the effect of physical activity levels in blood pressure control based on responses 

obtained from the MPAQ in recently diagnosed hypertensives and non-hypertensives aged 

31-45 years. 
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REVIEW OF LITERATURE: - 

Numerous literatures were reviewed for the current study. They were reviewed from 

various sources such as books, journals and internet. The articles were thoroughly studied 

before they were included in review of literature of the current study. The articles were 

reviewed from 1991-2021. 

 

 There are various reports available for classification of blood pressure(2,3,58,59) 

however, in the current study JNC 7 classification will be utilized as this is the most 

commonly followed classification for hypertension(2). The study is focused on 

hypertensives. Hence, JNC7classification was utilized. 

 Patricia M Kearney et.al. conducted a study in the 2005 on “Global burden of 

hypertension: analysis of worldwide data”. The high prevalence of hypertension 

worldwide has contributed to the present pandemic of cardiovascular disease. The 

rapid rise in the mortality of cardiovascular disease over a fairly short period is 

attributable mainly to changes in environmental risk factors, such as diet and 

physical activity(7). Therefore, this study targets hypertensive population. 

 A study titled “Hypertension: The most important non communicable disease risk 

factor in India” by Gupta et.al. in 2018 showed that CVD are the most important 

causes of death and disability in India. Case controlled studies reported that 

hypertension is the most important risk factor for CVD in India. Hypertension is 

widely prevalent in India with significant regional variations as reported by NFHS-

4(60). Therefore, the current study is based on hypertensive population. 

 Mahadev D. Bhise et.al.in 2018 conducted a study on “Prevalence and correlates of 

hypertension in Maharashtra, India: A multilevel analysis”. The overall prevalence of 

hypertension is 25% in Maharashtra and a huge variation in the prevalence of 

hypertension is found across the districts (12). In view of such high prevalence rates, 

hypertensive population has been targeted in the current study. 

 Ferdinando Iellamo et.al. conducted a review on “Effect of exercise training in 

essential arterial Hypertension” in the year 2010, where they aimed to give an 

overview on the current status of exercise training in the prevention and treatment 
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of hypertension and they found out that it was evident that aerobic exercise is of 

paramount importance as a strategy for prevention and treatment of hypertension 

and its complications and concluded that it was time to consider physical activity as a 

therapy(52). Therefore, this study is being conducted to understand the effect of 

physical activity in blood pressure control. 

 Mona Alsairafi et.al. conducted a study in 2010 on “Effect of Physical Activity on 

Controlling Blood Pressure among Hypertensive Patients from Mishref Area of 

Kuwait” to demonstrate the effect of physical activity on controlling blood pressure 

among hypertensive patients from Mishref area of Kuwait. They found out that more 

than half of patients who reported not practicing physical activity had uncontrolled 

hypertension compared to a quarter of those who were practicing it. They suggested 

that physical activity was the independent significant risk factor on controlling 

hypertension(54). In view of this, effect of physical activity on blood pressure control 

has been studied. 

 Robert et.al. in 2007 reviewed “Effect of exercise on blood pressure control in 

hypertensive patients” which indicated that physical exercises contribute to the 

control of blood pressure in hypertensive patients and is likely to contribute to the 

prevention of hypertension in normotensive subjects(61), whether the same is 

observed in the study has to be found out therefore the current study has been 

carried out. 

 Jugal Kishore et.al. in 2016 conducted a study titled, “Prevalence of Hypertension 

and Determination of Its Risk Factors in Rural Delhi” that showed Hypertension was 

significantly higher in individuals more than 35 years than those less than 35 

years(62). Therefore, this study has included middle age population. 

 Ranjit et.al developed a physical activity questionnaire (PAQ) “Madras Diabetes 

Research Foundation- Physical Activity Questionnaire (MPAQ)” in the year 2015. The 

MPAQ has a good reliability at 1 month from baseline with an ICC of 0.82 which is 

comparable to other widely accepted PAQs all of which have reported reliability 

values varying from 0.67 to 0.88. In the relative validity study, the MPAQ showed 

moderate correlation (ICC 0.40) with the GPAQ in all the domains(48). In view of this, 

MPAQ has been utilized in this study. 
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 Rashmi Singh et.al. in 2011 conducted a study “Burden and vulnerability of 

hypertension in a rural population of Patna, Bihar, India”. The study showed that 

hypertension was significantly associated with a higher body mass index, waist-to-

hip ratio, along with the sedentary lifestyle(63). Therefore, body mass index and 

categorization of participants based on physical activity levels have also been 

included in the current study. 

 Eslavath et.al. conducted a study in 2020 titled “Behavioral Risk Factors, 

Hypertension Knowledge, and Hypertension in Rural India. It was observed that 

factors such as, body mass index and age group were significantly associated with 

the odds of hypertension whereas, physical activity, gender, and occupation were 

not associated with the odds of hypertension(64). In the current study, both the 

groups, the hypertensives and non-hypertensives, has been matched on age and 

gender. 

 “Prevalence Of Hypertension and Determination of its Risk Factors in Korangrapady, 

Udupi District, Coastal Karnataka, India” by Veientlena et.al in 2018 showed that the 

prevalence of hypertension is slightly higher in females than in males whereas all the 

other study conducted showed the prevalence of hypertension in male is higher than 

the prevalence of hypertension in females(65). In view of this, age and gender has 

been matched in hypertensives and non-hypertensives. 

 Linda S. et.al. conducted a study in 1991, “Short-term Effect of Dynamic Exercise on 

Arterial Blood Pressure”. They found that systolic blood pressure was reduced by 5±1 

mm Hg for 8.7 hours after exercise in the hypertensive group. In contrast, systolic 

blood pressure was 5±1 mm Hg higher for 12.7 hours after exercise in the 

normotensive group(25). In view of this, systolic blood pressure is considered in the 

study for both, hypertensive and non-hypertensive population and is one of the 

variables of the study. 

 “Prevalence Of Hypertension Among Rural and Urban Population in Southern 

Rajasthan” conducted by Antima et.al. in 2015, found that occupations that had a 

sedentary type of job had higher prevalence of hypertension when compared to 

those occupations that demand higher physical activity(66). In view of this, the 
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current study has been undertaken to understand the effect of physical activity on 

blood pressure control. 

 “Prevalence and Associated Risk Factors of Hypertension: A Cross-Sectional Study in 

Urban Varanasi” by Singh et.al in 2017 found that hypertension was more among 

physically active subjects as compared to inactive subjects with no statistical 

difference(15). 

 Saju et.al. in 2020 carried out a study on “Prevalence, Awareness, Treatment, and 

Control of Hypertension and Its Associated Risk Factors: Results from Baseline Survey 

of SWADES Family Cohort Study”. The study showed that the prevalence was lower 

among persons who did regular vigorous intensity exercise versus those who did 

moderate intensity exercises(67). In view of this, in the current study the effect of 

physical activity on blood pressure control has been undertaken. 

 “The Global Epidemiology of Hypertension” in 2020 by Katherine et.al. reported an 

inverse relationship between physical activity, BP and hypertension. Even modest 

levels of physical activity (such as walking to work) are associated with a decrease in 

the risk of incident hypertension. Randomized controlled trials and meta-analyses 

have demonstrated that physical activity lowers BP in hypertensive and 

normotensive individuals. These findings indicate that physical activity is an effective 

lifestyle intervention for the prevention and treatment of hypertension(14). 

 A study conducted by Juan et. al in 2007, “Sedentary Behaviors and the Risk of 

Incident Hypertension” concluded that interactive sedentary behavior (driving and 

computer use) appeared to be an independent risk factor for incident hypertension. 

Noninteractive sedentary behavior (television viewing and sleeping) showed no 

significant association with the incident hypertension(37). Hence the current study 

was undertaken to know if there was any effect of sedentary lifestyle on blood 

pressure.  

 “Exercise characteristics and the blood pressure response to dynamic physical 

training” by Robert H. Fagard in 2001 reported that dynamic aerobic training helps in 

reduction of the blood pressure. The blood pressure lowering effect is more 

pronounced in hypertensives than in normotensive subjects. It concluded that in 

normotensive subjects the blood pressure lowering effect was small but significant 
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with averaging approximately 3/2 mmHg whereas the hypertensives benefitted with 

an average reduction of 7/6 mmHg(38). Based on this, changes in the blood pressure 

have been included in the study in hypertensives and non-hypertensives. 

 T Hayashi et. al conducted a study in 1999, “Walking to work and the risk for 

hypertension in men: the Osaka Health Survey”(68). The study observed that, for 

every 26.3 men who walk more than 20 minutes to work, one case of hypertension 

could be prevented. Hence, it established that walking to work can decrease the risk 

of hypertension and regular exercises can help in prevention of hypertension.  

 Huai et.al carried out a study titled “Physical Activity and Risk of Hypertension: A 

Meta-Analysis of Prospective Cohort Studies” in 2013, which suggested that both 

high and moderate levels of recreational activities had an association with decreased 

risk of hypertension. The study found that there was an inverse dose-response 

association between recreational PA levels and the risk of hypertension, whereas 

there was no significant association between occupational PA and hypertension(69). 

Therefore, the current study was undertaken to see if similar trends were seen in 

Indian population. 

 “Changes in body weight and onset of hypertension in perimenopausal women” lead 

by Juntunen et. al in 2003 found that postmenopausal women are 17% at a greater 

risk of hypertension than premenopausal women. The main finding of the study was- 

the incidence of hypertension in peri and postmenopausal women was related to 

increase in the body weight irrespective of initial body weight, physical activity and 

the use of HRT(70). 

 S. Gupta et. al conducted a study in 2010, “Sex Differences in Blood Pressure Levels 

and Its Association with Obesity Indices: Who Is at Greater Risk”, which reported 

prevalence of prehypertension and hypertension was higher in males and prevalence 

of obesity was higher in females(71).  

 A study conducted by R. Gupta et.al in 2013, “Normotension, Prehypertension, and 

Hypertension in Urban Middle-Class Subjects in India: Prevalence, Awareness, 

Treatment, and Control” showed that the prevalence of normotension decreases 

with age whereas that of the hypertension increases. The study also reported 

significant association of hypertension with age and obesity(20). In view of this BMI 
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component has been included in the study which will help to know the obesity of the 

individuals. There are various reports available for classification of BMI (72–74), 

however in the current study, WHO classification will be utilized as it is widely 

accepted. 

 “Physical activity and inactivity patterns in India – results from the ICMR-INDIAB 

study (Phase-1) [ICMR-INDIAB-5]” by R. Anjana et.al in 2014 reported that lower 

physical activity levels were significantly associated with age, BMI and blood 

pressure. The study also showed that prevalence of physical inactivity was 

significantly more common in urban areas of the country when compared to the 

rural areas and among females when compared to males. Furthermore, the study 

reported that in urban areas of Maharashtra, there was no statistical significance of 

physical inactivity in males and females(75). 

 “The Association of Cardiorespiratory Fitness and Physical Activity with Incidence of 

Hypertension in Men”, by Nancy L. et al., in 2009 reported that higher CRF and 

participation in sports or walking/jogging/running decreases the risk of developing 

HTN in comparison with low fitness or sedentary lifestyle, respectively. It also 

concluded that sedentary men had the highest rate of incidence of hypertension 

whilst men who participated in sports activity had the lowest rates(41). 

 “Dose–Response Association Between Physical Activity and Incident Hypertension a 

Systematic Review and Meta-Analysis of Cohort Studies”, conducted in 2017 by 

Xuejiao Liu et. al. revealed that population who met the guidelines recommended for 

a minimum physical activity levels of 150 min/week were at 6% reduced risk for 

hypertension when compared to inactive populations(45).   

 “Effectiveness of physical activity promotion in blood pressure and blood sugar 

reduction: A community– based intervention study in rural south India”, conducted 

by Subitha Lakshminarayanan et. al in 2012 showed that a 10-week interventional 

brisk walking to promote physical activity effectively reduces blood pressure by 

1.56/0.74 mmHg, body weight by 0.17kg and BMI by 0.06 kg/m2. The study 

concluded that BP-lowering effect of brisk walking was found to be more 

pronounced in hypertensives (4.5/2.74 mmHg) than normotensives (1.55/0.69 

mmHg)(76) but in the current study the blood pressures in hypertensives and non-
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hypertensives were compared based on the PALs based on the responses obtained 

from the MPAQ. 

 

 “Updated Modified Kuppuswamy SES 2021” by Sheikh Saleem et.al (2021) is the 

most widely used and accepted scale in the country which is mostly used for urban 

areas(77,78). The occupation parameter of the scale is utilized for the classification of 

occupation of the participants in the study so that the data collection in regard to 

occupation is uniformly based rather than purely by responses of the participants 

which would help in analysand the data regarding the occupation in a more objective 

manner. 

 

All the above literatures were reviewed from 1991-2021 from various sources such as internet and 
journals. In all (2, 3, 7, 12, 14, 15, 20, 25, 37, 38, 41, 45, 48, 52, 54, 58, 59, 60, 61, 62, 63, 64, 65, 66, 
67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,78) 36 literatures have been reviewed, which forms the basis 
of the study. 
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METHODOLOGY: - 

 

STUDY DESIGN- This is an Analytical Cross-sectional study(79). In an analytical cross-sectional 

study, data on the prevalence of both exposure and a health outcome are obtained for the 

purpose of comparing health outcome differences between exposed and unexposed. In the 

current study, the outcome is the PALs and the exposed group is hypertensive population 

and the non-hypertensive is the unexposed population.  

 

STUDY SETTING-  

Hypertensives group: Physiotherapy OPD based with patients referred from the 

Department of Medicine of a tertiary care hospital. 

Non-hypertensives group: Relatives accompanying the patients to the physiotherapy OPD. 

 

DURATION OF STUDY- The study will be carried out for 18 months  

 

STUDY POPULATION- recently diagnosed hypertensive patients aged 31-45 years and non-

hypertensive individuals aged 31-45 years were the study population. 

 

 

SAMPLE SIZE: 

 SAMPLE SIZE ESTIMATION-  

Sample size was determined considering difference in proportions of exposure (i.e., 

sedentary) into two groups (Hypertensive and non-hypertensive) as the main outcome 

measure. Following assumptions are made based on the study conducted by ‘Singh et.al’(63). 
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ASSUMPTIONS: 

Proportion in group one (non-hypertensive) = 64.1% 

Proportion in group two (hypertensive)= 35.9% 

Effects size (difference in proportion) = 28.2% 

α error (2 sided) = 1% 

Power (1-β) = 90% 

Based on the following formula the sample size was estimated. 

 

 

where,  𝑃 = (𝑃 + 𝑃 )/2 

𝑃 :Proportion in the first group 

𝑃 :Proportion in the second group 

𝛼:  significance level 

1 − 𝛽: Power 

Therefore 91 subjects per group have been selected in this study.  
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SAMPLING TECHNIQUE:  

           This was a Physiotherapy OPD based analytical cross-sectional study where two 

independent samples of 91 recently diagnosed hypertensives who are seeking treatment 

and care and 91 non-hypertensives (relatives accompanying patients) in the study setting 

and fulfilling eligibility criteria were selected by convenient sampling method.   
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METHOD OF SELECTION OF STUDY SUBJECTS (ELIGIBILTY CRIETRIA) 

The participants for the study were based on following eligibility criteria as given below: 

INCLUSION CRITERIA 

FOR HYPERTENSIVES: 

• Both genders  

• Age 31-45 years. 

• Patients recently diagnosed as hypertension by the physician 

FOR NON-HYPERTENSIVE: 

• Both genders  

• Age 31-45 years. 

 

• Relatives accompanying patients. 

 
 

EXCLUSION CRITERIA 

FOR HYPERTENSIVE: 

• Patients with previous history of hemodynamic instability. 

• Patients with previous history of Cancer. 

• Diabetic patients. 

• Patients with neurological conditions: stroke. 

• Recent musculoskeletal injury. 

• Mentally challenged patients. 
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• Patients with previous history of pulmonary hypertension. 

• Patients with previous history of patients with hepatic disorders. 

• Patients with other cardiac conditions: acquired and congenital anomalies 

• Patients with previous history of renal disorders. 

 

FOR NON-HYPERTENSIVE: 

• Hypertensive patients. 

• Patients with previous history of hemodynamic instability 

• Patients with previous history of Cancer 

• Diabetic patients  

• Patients with neurological conditions: stroke. 

• Recent musculoskeletal injury. 

• Mentally challenged patients 

• Patients with previous history of pulmonary hypertension.  

• Patients with previous history of hepatic disorders 

• Patients with other cardiac conditions: acquired and congenital anomalies 

• Patients with previous history of renal disorders. 

 

SUBJECT WITHDRAWAL CRITERIA: -  

The study design is a cross-sectional analytical study where the data is collected at a single 

point of time through MPAQ therefore, withdrawal criteria is not applicable for this study. 
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 SELECTION OF PARTICIPANTS: 

Participants referred from the medicine OPD to the physiotherapy OPD were included in the 

study provided that they were fulfilling the criteria by convenient sampling until the desired 

sample size was achieved. 

 

 MATCHING CRITERIA: 

 The participants in the two groups i.e., hypertensive and non-hypertensive have been 

matched based on age and gender. 

 

VARIABLES 

           INDEPENDENT VARIABLES 

1. MPAQ 

            DEPENDENT VARIABLES 

1. Blood pressure  

2. BMR 

3. PAR- weekday and weekend 

4. TEE- weekday and weekend 

5. PAL-weekday and weekend 

 

           EXTRANEOUS VARIABLES 

1. Age 

2. Sex 

3. Weight 

4. Height 

5. BMI 
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OUTCOME MEASURES: - 

1. Levels of physical activity- Sedentary or light activity lifestyle, active or moderately 

active lifestyle and vigorous or vigorously active lifestyle. 

2. Mean difference in SBP and DBP in hypertensive and non-hypertensive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 
 

OPERATIONAL DEFINITIONS 

• Hypertension: - Seventh Report of Joint National Committee defines hypertension as the 

systolic blood pressure level of ≥140 mmHg and/or diastolic blood pressure level of ≥90 

millimetres of mercury (mmHg) or being previously diagnosed as hypertensive by any 

health professional(2)..  

• Physical Activity: - It encompasses habitual obligatory and discretional activities by 

means of four domains viz. work-related activity (work domain), activities of daily living 

[general activity domain including sleep (daytime napping and sleep at night), personal 

care and domestic chores], transport-related activity (transport domain) and 

recreational activities (recreational domain), capturing weekday and weekend 

activities(48). 

• Basal Metabolic Rate (BMR): - It is defined as the amount of energy used for basal 

metabolism in a period of time. The BMR in the study will be expressed as per 24 hours. 

It will be estimated using predictive equations based on measurements that are easier 

to obtain such as height, weight, age.(80,81) 

• Physical Activity Ratio (PAR): - The energy cost of an activity per unit of time (usually a 

minute or an hour) expressed as a multiple of BMR.(80,81) 

• Total Energy Expenditure (TEE): - The energy spent, on average, in a 24-hour period by 

an individual is known as total energy expenditure.(80,81) 

• Physical Activity Level (PAL): - As per the report of a joint FAO/WHO/UNU Expert 

Consultation, physical activity level is a measure of TEE for 24 hours expressed as a 

multiple of BMR.(48,80) 
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PHOTOGRAPHS OF STUDY INSTRUMENTS: 

 

 

                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                        

 

Photo (1) 
Sphygmomanometer 

Photo (2) 
Stethoscope 

Photo (3) 

Pen 
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PHOTOGRAPHS OF DATA COLLECTION: 

Photo 1 - Measurement of blood pressure with mercury sphygmomanometer and 
stethoscope: 

 

 

(male) 

 

(female) 

 



29 
 

Photo 2 – Explaining the questionnaire to the study participants. 

 

(male) 

 

(female) 
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Photo 3– Filling up of the questionnaire by the study participants. 

 

 

(male) 
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(female) 
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METHODS OF MEASUREMENTS: 

In order to measure physical activity levels, other components which are required are as 

follows: 

1. BMR [Annexure I (b)] 

2. PAR [Annexure I (c)] 

3. TEE [Annexure I (d)] 

4. PALs based on which the participants will be categorised into sedentary or 

light activity lifestyle, active or moderately active lifestyle and vigorous or 

vigorously active lifestyle. [Annexure I (d)]. 

 All these measurements were derived from the MPAQ based on the 

responses obtained by hypertensives and non-hypertensives. 

5. Classification of occupation based on Updated Kuppuswamy SES [Annexure I 

(e)]. 

 

APPROPIATE STUDY INSTRUMENTS/ DATA COLLECTON TOOLS: 

 Madras Diabetes Research Foundation – Physical Activity Questionnaire (MPAQ) for 

deriving PALs. 

 Sphygmomanometer for blood pressure measurement 

 Pen to fill the questionnaire. 
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SPECIFICATIONS OF INSTRUMENTS: - 

 MPAQ- Based on the responses obtained from the questionnaire the BMR for the 

study population was calculated by the formula 11.5xB.W+873 for males and 

8.1xB.W+845.6 for females and then the calculated value was reduced to 10% and 9% 

in males and females respectively. The PAR was calculated as the energy cost of an 

activity per hour/ energy cost of BMR per hour. The PAR values for various activities 

for men and women were listed in the annexure I(c). TEE is the product of PAL and 

BMR. Participants were then categorized into sedentary or light activity lifestyle, 

active or moderately active lifestyle and vigorous or vigorously active lifestyle based 

on the PAL values as suggested by the format of the questionnaire.  

All the above components were calculated and obtained for both the groups hypertensive 

and non-hypertensive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



34 
 

GENERAL PROCEDURE 

Before the commencement of study, requisite permission from head of institution was taken. 

Clearance from Institutional Ethics Committee (IEC) and BORS was obtained [annexure IV (a), 

IV (b)], Permission from the medicine OPD was also obtained [annexure IV (c)]. The 

participants were screened as per the inclusion criteria. The study protocol was informed to 

the participants and informed written consent was taken from the participants [annexure II 

(a), II (c), III (a), III (b), III (c)]. 

 The entire procedure of the study protocol and instructions regarding the MPAQ was 

explained to the participants. The participants were then administered with MPAQ and were 

requested to fill the questionnaire based on their physical activities [annexure I (a)]. 

 

The marked response of participants forms the data for the study. These data were later 

analyzed statistically for obtaining the results. 
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FLOW CHART FOR GENERAL PROCEDURE: - 

 

 

 

 

 

 

 

Requisite permission was taken from the head of the institution.

Approval from the ethics committee was obtained.

Clearance was obtained from the Board Of Research Studies.

Participants fitting best into the inclusion criteria was included in the study.

Study protocol was explained to the participants.

Written constent was obtained from the participants.

Instructions regarding the markings of the MPAQ was explained to the participants.

Participans were provided with the MPAQ.

MPAQ was filled by the participants.

Questionnaire was collected.

Raw data was obtained.

Statistical analysis of the data obtained.
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METHOD OF DATA COLLECTION RELEVANT TO OBJECTIVES: 

        The demographic details of the participants were obtained from the MPAQ which was 
used for collecting the data on various physical activities. The questionnaire encompasses 
weekday and weekend activities in four domains- work, general, transportation and 
recreational. Data have been documented for BMR, PAR, TEE and PALs and then were 
classified into three categories- sedentary or light activity lifestyle, active or moderately 
active lifestyle, vigorous or vigorously active lifestyle. 

      Blood pressure of the participants was measured by sphygmomanometer and the values 
obtained i.e., systolic and diastolic blood pressure were also documented as data for the 
study. 

         The data collected was utilized to understand the effect of physical activity in blood 
pressure control in hypertensives and non-hypertensives. 
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DATA MANAGEMENT AND ANALYSIS PROCEDURE: 

 

DATA MANAGEMENT: 

Coding of the data was undertaken by assigning UID numbers for maintaining the 

confidentiality of the participants. The collected data was entered in Microsoft Excel sheet 

2019. Cleaning of data was employed as and when required by the utilization of ‘EPI info’ 

software version 7.  Cleaned up data was utilized for statistical analysis. The responses 

obtained from the questionnaire were analyzed using statistical software ‘STATA’ version 

10.1,2011. 

 

DATA ANALYSIS PLAN AND METHOD: 

Data collected from recently diagnosed hypertensives and non-hypertensives was entered 

in Microsoft excel spread sheet 2019. The descriptive statistics was used to summarize the 

quantitative variables with Mean and Standard Deviation (SD) while frequency and 

percentage represented qualitative variables. 

 

 

STATISTICAL ANALYSIS PLAN AND METHOD: 

 Analysis of the data included descriptive and inferential statistics. 

 The descriptive statistics were used to summarize the variables.  

 The quantitative variables were represented by mean and standard deviation (SD) 

whereas frequency and percentage represented qualitative variables. 

 The comparison of age of the study participants is represented as mean, ±SD, 

minimum, maximum and range. The distribution of the participants in the age group 

is represented as frequency and percentage. 
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 Distribution of the participants of the study according to the gender is represented 

as frequency and percentage. 

 The comparison of the participants according to the height, weight and B.M.I is 

represented as mean and ±SD. 

 The distribution of the participants according to BMI Categories is represented as 

represented as frequency and percentage. 

 The comparison of systolic and diastolic blood pressure of the participants is 

represented as mean and ±SD. 

 The distribution of the participants according to the occupation based on “Updated 

Kuppuswamy SES 2021” [annexure I (e)] is represented as frequency and percentage. 

 
 Comparison of mean and ±SD of BMR, PAR (weekdays), PAR (weekend), TEE 

(weekday), TEE (weekend), PAL (weekdays) and PAL (weekend) of the participants 

represented as mean and ±SD and analyzed with two sample t test. 

 The distribution of the subjects according to the PAL (weekdays and weekends) is 

represented by frequency and percentage and is analyzed by Pearson’s chi square 

test. 

 The systolic and diastolic blood pressure of the participants in the sedentary or light 

activity lifestyle is represented as mean and ±SD and analyzed with two sample            

t test. 

 Inferential statistics included confidence intervals and p-values. 

 Association between exposure [(sedentary and hypertension) and (sedentary and 

non-hypertension)] was evaluated using t-test. 

 P-value less than 0.05 will be considered statistically significant. 
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RESULTS 

182 individuals (91 hypertensives and 91 non hypertensives) participated in the study and 

there were no dropouts in the entire course of study as this was one time study. The 

confidentiality of the participants was maintained by volunteer code which was entered as 

UID in the master chart. 

The following are the results obtained after analyzing the data: - 

AGE: - 

The age of the participants ranged from 31 to 45 years with a mean age of 39.48 years and 

standard deviation of ±4.85 years in both the groups (Refer table no. 1 and graph no.1). 

There were 28.57% (n=26) subjects in the age group 31-35 years, 21.95% (n=20) in 36-40 

years and 49.45% (n=45) in the 41-45 years age in both the groups (table no.2 and graph 

no.2). 

SEX: - 

Women comprised of 52.75% (n=48) of the study population in each of the groups. In the 

study the genders were matched in groups. (Refer table no.3 and graph no.3) 

HEIGHT (cm): - 

The mean height of the subjects in the hypertensive group was 166.71 cm with the ±SD of 

±8.09 whereas the mean height in the non-hypertensive group was 171.94 cm and ±7.33 

being the ±SD at (table no.4 and graph no.4). 

WEIGHT (Kg): - 

The mean weight of the subjects in the hypertensive group was 75.21 kg with the ±SD of 

±10.44 and in the non-hypertensive group the mean was 70.98kg with the ±SD of ±10.54 kg 

(refer table no.4 and graph no.5). 
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BMI (kg/m2): - 

The mean BMI and the ±SD of the hypertensive group was 27.13±3.68 kg/m2 whilst 

23.95±2.77 kg/m2 was the mean and ±SD of non-hypertensive group (refer table no.4 and 

graph no.6). More than half of the participants, 59.34% (n=54), of the hypertensive group 

were overweight and 12.09% (n=11) were obese and 28.57% (n=26) had normal weight. On 

the contrary, in the non-hypertensive group, majority of the participants ,75.82% (n=69), 

had normal weight whereas, 17.58% (n=16) were overweight and only 6.59% (n=6) were 

obese (refer table no.5 and graph no.7). This categorization was based on WHO 

classification of BMI which is universally accepted.  

 

BLOOD PRESSURE: - 

Majority of the participants,20.88% in the hypertensive group, had blood pressure of 

140/90 mmHg whereas, 3.30% had their blood pressure within the normal range. In non-

hypertensive group, 36.26% had blood pressure of 120/80. It was also seen that 29.67% of 

the non-hypertensive subjects belonged to the prehypertensive group. (Table no.6 and 

Graph no.8) 

 Systolic blood pressure- 

The systolic blood pressure in the hypertensive group ranged from 120 to 190 mmHg 

with a mean of 143.07±12.35 mmHg whereas for the non-hypertensive group, it 

ranged from 110-130 mmHg with a mean of 120.22±7.5 mmHg. (Table no.7 and 

graph no.9) 

 Diastolic blood pressure- 

In the hypertensive group, the lowest diastolic blood pressure measure was 70 

mmHg and the highest was 100 mmHg and the mean and ±SD was 91.32±7.77 

mmHg. Similarly, the diastolic blood pressure recorded for the non-hypertensive 

group ranged from 70 to 80 mmHg. The mean and ±SD for the DBP was 76.15±4.89 

mmHg in the non-hypertensive group. (Table no.7 and graph no9). 
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OCCUPATION: - 

Among the 182 participants, only 1 participant, belonging to the hypertensive group, not 

only had full time occupation but was also involved in seasonal activity. The occupations of 

the subjects were categorized based on the “Updated Modified Kuppuswamy SES 2021” 

(table no. 8 and graph no.10).  Majority of the subjects with 31.87% in the hypertensive 

group were unemployed whereas 16.48% were unemployed in the non-hypertensive group. 

25.27% in hypertensive group and 36.26% in the non-hypertensive had professional 

occupation. The mean of the hours spent at work place by subjects in the hypertensive 

group was found to be 5.90±4.30 hours and for the non-hypertensive it was 6.83±3.42 

hours.  

 

COMPARISON OF THE PHYSICAL ACTIVITY PARAMETERS: - 

Based on the responses obtained from the questionnaire, the result of the parameters are 

as follows (table no. 9 and graph no.11): - 

 BMR: - The mean and ±SD of BMR for the hypertensive group and non-hypertensive group 

was 67.69±154.39 and 60.33±154.90 kcal/24h, respectively. 

 PAR: In case of hypertensive group, the mean and ±SD of PAR- weekdays and weekends 

were found to be 46.17±6.78 and 39.29±5.29, respectively. The mean and ±SD of PAR- 

weekdays for non-hypertensive subjects was 49.95±6.35 and for the weekends it was 

43.09±7.07. 

 TEE: - The mean and ±SD of TEE for weekdays in hypertensive and non-hypertensive groups 

was found to be 126.48±263.94 and 118.78±257.26 kcal, respectively. Whereas, for the 

weekends the mean and ±SD of TEE in hypertensive group was 110.95±255.62 kcal and for 

the non-hypertensive group it was 102.6±221.23 kcal. 

 PAL: - The mean and ±SD of the PAL (weekdays) for hypertensives and non-hypertensives 

was 1.92±0.28 and 2.08±0.26, respectively. On the other hand, the mean and ±SD of PAL 

(weekends) for hypertensive group was 1.63±0.22 and for non-hypertensive group was 

1.79±0.29. 
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When these parameters were compared in both the groups, it was seen that the BMR, PAR 

weekdays, PAR weekends, PAL weekdays and PAL weekends were statistically significant 

with a p-value of 0.0001 when analyzed with t-test.  

On the contrary, TEE weekdays and weekends were statistically non-significant with p value 

0.8423 and 0.8141 respectively, when two groups were compared with t-test. 

 

 

PAL: - 

Based on the physical activity value obtained from the questionnaire, the subjects were 

categorized into 3 categories of PAL i.e., sedentary or light activity lifestyle, active or 

moderately active lifestyle and vigorous or vigorously active lifestyle.                                                   

 

Subsequently, it was seen that during weekdays 20.88% of the hypertensive population 

followed sedentary or light activity lifestyle, 35.16% followed active or moderately active 

lifestyle and 43.96% belonged to vigorous or vigorously active lifestyle. On the other hand, 

9.89% of the non-hypertensive population followed sedentary or light active lifestyle, 29.67% 

followed active or moderately active lifestyle and 60.44 % followed vigorous or vigorously 

active lifestyle. (Table no. 10 and graph no.12) 

It was seen that the PAL of the hypertensive group was relatively lower than the non-

hypertensive population. More number of participants of the hypertensive group belonged 

to the sedentary criteria when compared to the non-hypertensive group whereas, in the 

vigorous criteria it was vice-versa. 

                 

When PAL (weekends) were compared, it was found that, majority with 69.23% of the 

hypertensive population were sedentary whereas only 30.77% were either active (23.08%) 

or vigorously (7.69%). In non-hypertensives, 43.96% were sedentary and 56.04% were either 

active (29.67%) or vigorous (26.37%). (Table no. 11 and graph no.13). 

 

 Furthermore, the subgroup analysis of subjects of the sedentary or light activity lifestyle 

was carried out. It was seen that out of 131 subjects of the sedentary criteria, 82 (62.60%) 

belonged to the hypertensive group (table no.12 and graph no.14). The mean and standard 

deviation of the systolic blood pressure of the hypertensive group was 144.63±14.75 mmHg 
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and for the non-hypertensive it was 120.81±7.31mmHg (table no. 13 and graph no.15). It 

was seen that the mean systolic blood pressure of the hypertensive group was significantly 

raised (24mmHg) in comparison with the non-hypertensive group. 

The mean and standard deviation of diastolic blood pressure of the hypertensive and non-

hypertensive group was 91.09±8.31 mmHg and 76.73±4.73 mmHg, respectively (table no. 13 

and graph no.15). The mean diastolic blood pressure of the hypertensive group was raised by 

14mmHg when compared with non-hypertensive group. 

There was no significant difference in the mean PAL score among the sedentary subjects 

either on weekdays (p=0.0882) or on weekends (p=0.9774) (table no.14). 
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DISCUSSION: - 

 

The study on “Effect of physical activity levels in BP control in recently diagnosed 

hypertensives vs non-hypertensives aged 31 to 45 years using Madras Diabetes Research 

Foundation Physical Activity Questionnaire (MPAQ)” was in a position to find the PAL in 

hypertensives as well as in non-hypertensives by utilization of the MPAQ. The results of the 

study have also found out that there is an effect of physical activities in BP control in 

recently diagnosed hypertensive patients. Thereby, answering the research question “Is 

there any effect of physical activity in blood pressure control in recently diagnosed 

hypertensives and non-hypertensives aged 31-45 years based on physical activity levels 

obtained from Madras Diabetes Research Foundation- Physical Activity Questionnaire 

(MPAQ)?” of the study. 

              The effects of PA in BP control in recently diagnosed hypertensives is as follows: – 

 The mean systolic and diastolic blood pressure was significantly raised by 24mmHg 

and 14 mmHg, respectively, in the sedentary hypertensive population when 

compared to sedentary non-hypertensive population. 

 The physical activity levels when compared between both the groups were found to 

be statistically significant with the p value of 0.0001 when analyzed with t-test 

thereby rejecting the null hypothesis and accepting the alternate hypothesis which 

states that, “There is an effect of physical activities in blood pressure control in 

recently diagnosed hypertensives and non-hypertensives aged 31-45 years based on 

the physical activity levels obtained from MPAQ.” 

                                                                                                       

                   The BMR when analyzed with t test was found to be statistically significant 

with the p- value of 0.0001 in the hypertensive group when compared with the non-

hypertensive group as the mean values of hypertensives were more than that of the 

non-hypertensives. The elevated BMR levels in the hypertension might be an important 

indicator for predicting relatively higher blood pressure in the hypertensive group. 
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Moreover, earlier literatures(16,82,83) have also documented that higher BMR is associated 

with higher systolic BP and pulse pressure as mentioned in the table below:     

 

TABLE NO.1- COMPARISON OF BMR, SBP AND DBP OF EARLIER AND CURRENT STUDY: -  

S.NO. 
Authors Place of 

Study 

Population 

studied 

Mean ±SD of 

BMR  

Mean ±SD of 

SBP 

(mmHg) 

Mean ±SD of 

DBP 

(mmHg) 

1 
Ashok 

Kumar 

et.al(82) 

Uttar 

Pradesh, 

India 

Adult 

patients 

1352 

(Kcal/day) 

122.5 84.5 

2 
Nurshad 

Ali et. 

al(83) 

Bangladesh University 

students (21-

23 years) 

5650 ± 398 

(females) 6930 ± 

715 kJ/day 

(males) 

110±15 71±8 

3 
Tao 

Chen 

et.al(16) 

China Medical 

students 

1368.6 

±219.9 

(Kcal/day) 

114.9±12.3 68.5±7.1 

4 
Current 

study 

Maharashtra, 

India 

Recently 

diagnosed 

hypertensives 

and non-

hypertensives 

67.69±154.39 

(hypertensives) 

60.33±154.90 

(non-

hypertensives) 

kcal/24h 

143.07±12.35 

(hypertensives) 

120.22±7.5 

(non-

hypertensives) 

91.32±7.77 

(hypertensives) 

76.15±4.89 

(non-

hypertensives) 

    

Wide variations in the BMR values in the table above is because the studies have used 

different methods for measuring BMR.  Ashok Kumar et.al assessed the BMR on the basis of 

height and weight of the participants while Ali et.al measured BMR using Omron Body Fat 

Analyzer and Oxford predictive equations of Henry. In the study by Tao Chen et. al the BMR 

values were calculated based on the Dietary Reference intakes for Japanese using Omron 

HBF-306 Body Fat Monitor. In the current study, the SBP was found to be elevated in 
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hypertensive population when compared to non-hypertensive population. The other studies 

have been conducted either on university students or on medical students therefore their 

SBP values were within the normal limit whereas in the study by Ashok et. al the study 

population was not mentioned but the values were also within the normal limits. 

                  The pulse pressure is not documented in the current study as it is beyond the 

purview of the study protocol hence the comparative table of pulse has not been mentioned 

in relation to BMR. 

        It is also to note that the physical activity levels and BP are having an inverse 

relation(61,84) as quoted by Jane M. et. al(85), therefore, in the current study also the findings 

were similar that is, the physical activity level in the weekdays and weekends in the 

hypertensives were lower than that of the non-hypertensive group which further supports 

the fact that the hypertensive individuals are having decreased physical activity levels and 

the values are found to be statistically significant with p=0.0001 for both PAL-weekdays and 

weekends. 

  

             The physical activity ratio was also found to be more in non-hypertensive group 

when compared to the hypertensive group, both for weekdays as well as for weekends. The 

PAR for weekdays and weekends, was based on the activities that are mentioned in the 

questionnaire. 

                   Earlier studies conducted in western world by Anuji et.al(86), James R. et al.(87), 

Nasser et. al.(21) and in Indian scenarios by Rashmi et. al.(17), R. Gupta et. al.(20)                                                                                          

have found similar findings that usually hypertensive patients tend to have lesser physical 

activities when compared with non-hypertensives. 

 

              The total energy expenditure for both weekdays and weekends are found to be non-

significant with the p value of 0.8423 and 0.8141 respectively, when analyzed with t-test 

hence further detailed description of TEE is not been included. However, the physical 

activity levels for weekdays and weekends are found to be significant when compared in 

both the groups. 
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             When the participants were classified into three categories of the PAL i.e., with 

sedentary or light activity lifestyle, active or moderately active lifestyle and vigorous or 

vigorously active lifestyle. The absolute numbers and the percentage indicate that there 

were comparatively more participants in the sedentary category in the hypertensive group 

when compared to the non-hypertensive group whereas in case of active and vigorous 

category the non-hypertensives are having more absolute numbers when compared to the 

hypertensive group. 

 

             When the sedentary group was further analyzed it was found that in the sedentary 

category the mean diastolic BP was significantly raised by 14 mmHg in the hypertensives 

when compared to the non-hypertensives with a p value of 0.0000 when analyzed with t-

test. The systolic BP has shown 24 mm Hg rise in the hypertensive group when compared 

with non-hypertensives with a p value of 0.0000 when analyzed with t-test.  Therefore, the 

hypertensive group has to be trained by the physiotherapist in such a way that the 

sedentary component is being replaced by either active or vigorously active by increasing 

their weekdays and weekend activities based on the availability of time with the patient so 

that the blood pressures in such individuals are not raised which can lead to various 

complications such as ischemic heart disease, stroke, heart failure, chronic kidney disease 

etc(18,40,83) in the long run.  

  

                Therefore; this study helps in understanding that recently diagnosed hypertensive 

populations are having higher BMR, less of PAR, higher TEE and lesser PAL. These factors 

further contribute to deterioration of health status in hypertensive patients.  

 

                         The physiotherapist could help in modifying the factors in hypertensive 

patients by increasing the physical activity levels and physical activity ratio by designing 

hypertensive exercise protocols so that the BMR values could be decreased and activity 

levels are increased thereby motivating the recently diagnosed patients for undertaking 

some sort of exercise regime so that their sedentary habit could be overcome. This not only 

will help in improving their health status but also will help in controlling the systolic blood 

pressure as well as diastolic blood pressures as observed in the study in the sedentary 

category of hypertensive group. 
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               It is also to note that the MDRF- MPAQ is a useful tool even in the hypertensive 

patients for understanding the BMR, PAR- weekdays and weekend, TEE- weekdays and 

weekend and PAL-weekdays and weekends. If such questionnaires are included in the 

hypertension patient examinations, these values could provide the baseline based on which 

the designing of the exercise protocols could be more effective.  

 

                          Moreover, post-exercise intervention if these questionnaires are utilized in 

such scenario, it could also act to provide the objective evidence so that patients adhere to 

the exercise protocols in hypertensive patients and would also motivate them to continue 

the exercises throughout their life.  

  

           This kind of study is one such study in which the patient’s status is evidently and 

objectively provided based on responses from questionnaire. This type of questionnaires 

can be easily utilized in the hypertensive clinics for generating the further evidences in 

controlling the blood pressure not only in the recently diagnosed hypertension but also in 

the hypertensive group as a whole. 

 

         The comparison with earlier studies in relation to MPAQ in hypertensive population 

has not been included in the discussion because to the best of the available knowledge and 

literature this is first such type of study where Madras diabetic research foundation physical 

activity questionnaire is been utilized in recently diagnosed adult hypertensive. The MDRF-

MPAQ was earlier utilized in gestational diabetes mellitus population(88) whereas another 

study was carried out in children and adolescents using MPAQ (c).(89)    

 

 

       Finally, the study clearly indicates that sedentary hypertensive individuals have elevated 

systolic blood pressure and diastolic blood pressure when compared to non-hypertensive 

therefore physical activity level does have an impact in BP control in recently diagnosed 

hypertension is based on the responses obtained from the physical activity questionnaire. 
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STRENGTHS: - 

The strengths of the study are as follows: - 

1. MDRF-MPAQ was helpful in determining the components- BMR, PAR (weekdays and 

weekends), TEE (weekdays and weekends) and PAL (weekdays and weekends) in 

recently diagnosed hypertensives. 

2. The hypertensive individuals could be categorized into sedentary or light active 

lifestyle, active or moderately active lifestyle and vigorous or vigorously active 

lifestyle. 

3. This questionnaire was easily implemented in recently diagnosed hypertensives and 

non-hypertensives in Indian population. 

4. The questionnaire captured the physical activities in four domains- work-related 

activity, activities of daily living, transport-related activities and recreational 

activities. Thus, giving a complete PAL so that analyzing of the activity level, which is 

the core for physiotherapists, is possible.  Thereby, helping in understanding the PAL. 
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WEAKNESS: - 

1. The study is questionnaire based therefore; objectivity of the findings is limited.  

However, the questionnaire is a comprehensive one which can be applied for 

understanding the PAL in hypertensives and non-hypertensives in the Indian 

scenario. 

2. The truthfulness of the responses by the participants cannot be ascertain and it is 

beyond the scope of the current study. 
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LIMITATIONS: -  

1. The sample utilized for the study did not adequately respond to the part-time/ seasonal 

occupation component and only one participant was falling into this category. 

Therefore, part-time /seasonal occupation was not statistically analyzed with statistical 

test. Thereby, generalization of part time/ seasonal occupation to the population cannot 

be commented upon as the sample for this component was inadequate. 

2. The study being a questionnaire based hence the objectivity of the findings is also a 

limitation. 
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CONCLUSION: - 

It is concluded from the study that there is an effect of physical activity levels in BP control 

in recently diagnosed hypertensives when compared with non-hypertensives as the BMR 

and TEE was elevated in the hypertensive group although TEE was not statistically significant 

whereas physical activity ratio and physical activity levels were reduced. 

 Further analysis based on the subgroup it was seen that the sedentary group of the 

hypertensive population had raised SBP of 24mmHg and the DBP with 14 mmHg. 

              Hence the hypertensive individuals in the sedentary group have elevated BP thereby 

indicating poor BP control in comparison to non-hypertensives when the responses from the 

MDRF-MPAQ was analyzed. 
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RECOMMENDATIONS: - 

It is recommended that multicentric studies in different areas and states of the country 

would help in consolidating the findings. 

Further studies and use of MPAQ in different diseases could also be carried out for widening 

the utility of the questionnaire. 
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CLINICAL IMPLICATIONS: - 

It is proved from this study that in recently diagnosed hypertensives the PAL are lower and 

more participants belonged to the sedentary or light activity lifestyle when compared to 

non-hypertensive population. The mean systolic and diastolic blood pressure of the 

hypertensive population was found to be raised in comparison to the non-hypertensive 

population. It was also seen that sedentary population of the hypertensive group had raised 

systolic (24mmHg) and diastolic (14mmHg) blood pressure when compared with the 

sedentary population of the non-hypertensive group. This implies that PAL does have 

certain control on blood pressure levels both in hypertensives and non-hypertensives. 

         Based on these findings, it is evident that PA should form a major component when 

dealing with recently diagnosed hypertensives. Moreover, the non-hypertensive population 

aged 31 and above should be encouraged to take part in PA both during weekdays and 

weekends in order to maintain their blood pressure so that in future they would not land up 

in contributing to pre-hypertensive or hypertensive population.  
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SUMMARY:  

BACKGROUND: 

Blood pressure is the force exerted by the blood against the wall of the vessels and is 

measured in millimeters of mercury (mmHg).  According to the Joint National Committee 7 

(JNC7), normal blood pressure is a systolic BP < 120 mmHg and diastolic BP < 80 mm Hg(2). 

Any elevation in these numbers is referred to as hypertension. The global burden was 

approximately 1.4 billion people(8) and high blood pressure has been ranked as the leading 

single risk factor for global burden of disease in 2010. The prevalence of raised blood 

pressure in Indians was 32.5% (6). A multilevel analysis conducted in Maharashtra showed 

the overall prevalence of hypertension in Maharashtra to be 25.1(12). 

 Physical activities have an impact on blood pressure and its control and multiple literatures 

have been published in relation to physical activities and blood pressure level in global(52–55) 

as well as in Indian scenarios (6,12,13,15,15). Various scales are available for assessing the 

physical activity level in hypertensives and published literatures for the same are also 

available (56–58).  

To the best of the available knowledge and literary resources, the published studies related 

to physical activity levels based on MPAQ and its effect on blood pressure control in recently 

diagnosed hypertensives is not available. Therefore, the current study will be undertaken to 

know the effect of physical activities based on MPAQ in blood pressure control in recently 

diagnosed hypertensives and non-hypertensives. 

 

RESEARCH QUESTION: 

Is there any effect of physical activity in blood pressure control in recently diagnosed 

hypertensives and non-hypertensives aged 31-45 years based on physical activity levels 

obtained from Madras Diabetes Research Foundation- Physical Activity Questionnaire 

(MPAQ)? 
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OBJECTIVE: 

To study the effect of physical activity levels in blood pressure control based on responses 

obtained from the MPAQ in recently diagnosed hypertensives and non-hypertensives aged 

31-45 years. 
 

MATERIALS AND METHOD: 

An analytical cross-sectional study was carried out on hypertensives and non-hypertensives 

aged 31-45 years by convenient sampling by utilization of MPAQ for understanding the effects 

of PAL in blood pressure control. 

 

RESULTS: 

Participants age ranged from 31 to 45 years with a mean age of 39.48 years and 

standard deviation of ±4.85 years in both the groups. Women comprised of 52.75% (n=48) 

of the study population in each of the groups. The mean height of the subjects in the 

hypertensive group was 166.71 cm with the SD of ±8.09 whereas the mean height in the 

non-hypertensive group was 171.94 cm and ±7.33 SD The mean weight of the subjects in 

the hypertensive group was 75.21 kg with the SD of ±10.44 and in the non-hypertensive 

group was 70.98kg with the SD of ±10.54 kg. The mean BMI and the SD of the hypertensive 

group was 27.13±3.68 kg/m2 whilst 23.95±2.77 kg/m2 was the mean and SD of non-

hypertensive group.   

Systolic blood pressure-The systolic blood pressure in the hypertensive group had a mean 

of 143.07±12.35 mmHg whereas for the non-hypertensive group, a mean of 120.22±7.5 

mmHg was recorded. 

Diastolic blood pressure- In the hypertensive group, the mean was 91.32±7.77 mmHg. and 

for non-hypertensive group the mean DBP was 76.15±4.89 mmHg. 
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S.No. Parameters Hypertensive 

(mean and ±SD) 

Non-

hypertensive 

(mean and 

±SD) 

Significance p-value Test 

 

1 BMR 67.69±154.39 60.33±154.90 Significant 0.0001 t-test 

2 PAR- 

Weekdays 

46.17±6.78  49.95±6.35 Significant 0.0001 t-test 

3 PAR- 

Weekends 

39.29±5.29 43.09±7.07 Significant 0.0001 t-test 

4 

 

TEE- 

weekdays 

126.48±263.94   118.78±257.26 Non-

significant 

0.8423 t-test 

5 TEE- 

weekends 

110.95±255.62 102.6±221.23 Non-

significant 

0.8141 t-test 

6 PAL 

weekdays 

1.92±0.28

  

2.08±0.26 Significant 0.0001 t-test 

7 PAL 

weekends 

1.63±0.22  

 

1.79±0.29. Significant 0.0001 t-test 

                  The effects of PA in BP control in recently diagnosed hypertensives is as 

follows: – 

 The mean systolic and diastolic blood pressure was significantly raised by 24mmHg 

and 14 mmHg, respectively, in the sedentary hypertensive population when 

compared to sedentary non-hypertensive population. 

The physical activity levels when compared between both the groups were found to 

be statistically significant with the p value of 0.0001 when analyzed with t-test. 
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CONCLUSION:  

It is concluded from the study that there is an effect of physical activity levels in BP control 

in recently diagnosed hypertensives when compared with non-hypertensives. The 

hypertensive individuals in the sedentary group have elevated BP thereby indicating poor BP 

control in comparison to non-hypertensives when the responses from the MDRF-MPAQ was 

analyzed. 

KEYWORDS: PAL, Blood pressure control, MPAQ, recently diagnosed hypertensive 
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TABLES: - 

Table no. 1- Comparison of mean age in two groups. 

Comparison of mean age (years) in two groups 

Group Mean Age ±SD Range 

Hypertensive 39.48 4.85 31 – 45 

Non-Hypertensive 39.48 4.85 31 – 45 

 

 

 

Table no. 2- Distribution of subjects according to age in two groups. 

Distribution of subjects in two groups according to their 
 age-group (years) 

Age-Group 
(years) 

Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

31 - 35 26 28.57 26 28.57 52 28.57 

36 - 40 20 21.98 20 21.98 40 21.98 

41 - 45 45 49.45 45 49.45 90 49.45 

Total 91 100 91 100 182 100.00 

Pearson chi2(2) =   0.0000   P = 1.000, NS 
t (180) = 0.0000, 
P = 1.000 (NS) 

Mean ± SD 39.48 ± 4.85 39.48 ± 4.85 
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Table no. 3- Distribution of subjects in two groups according to their gender. 

Distribution of subjects in two groups according to their gender 

Gender 
Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

Male 43 47.25 43 47.25 86 47.25 

Female 48 52.75 48 52.75 96 52.75 

Total 91 100 91 100 182 100.00 

Pearson chi2(2) =   0.0000   P = 1.000, NS 

 

 

Table no. 4- Comparison of mean height, weight and BMI of the subjects in two 
groups. 

Comparison of mean height, weight and BMI of the subjects in two groups 

Variable 
Hypertensive Non-Hypertensive  P value 

Mean ±SD 95% CI Mean ±SD 95% CI  

Height 
(cm.) 166.71 8.09 165.02 168.40 171.94 7.33 170.41 173.47 0.0001 

(Significant) 
Weight 

(Kg.) 75.21 10.44 73.03 77.38 70.98 10.54 68.78 73.17 0.0072 
(Significant) 

BMI 
(Kg/m2) 27.13 3.68 26.35 27.90 23.95 2.77 23.37 24.52 0.0001 

(Significant) 

Analyzed with two sample t-test 
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Table no.5 - Distribution of subjects in two groups according to Overweight/Obesity. 
 

Distribution of subjects in two groups according to Overweight/Obesity  

BMI category 
Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

Normal weight  
(BMI <18.50) 

26 28.57 69 75.82 95 52.20 

Overweight  
(BMI 18.5-24.9) 

54 59.34 16 17.58 70 38.33 

Obese  
(BMI 25 - 29.9 & above) 

11 12.09 6 6.59 17 9.34 

Total 91 100 91 100 182 100.00 

Pearson chi2(2) = 41.5623   P = 0.000, Significant 
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Table no. 6- Distribution of subjects in two groups according to Blood Pressure 
(mmHg) 

 

Distribution of subjects in two groups according to  
Blood pressure count (mmHg) 

BP (mmHg) 
Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

110/70 0 0.00 23 25.27 23 12.64 

110/80 0 0.00 2 2.20 2 1.10 

120/70 1 1.10 6 6.59 7 3.85 

120/80 2 2.20 33 36.26 35 19.23 

120/90 1 1.10 0 0.00 1 0.55 

130/70 2 2.20 6 6.59 8 4.40 

130/80 7 7.69 21 23.08 28 15.38 

130/90 8 8.79 0 0.00 8 4.40 

130/100 2 2.20 0 0.00 2 1.10 

140/80 3 3.30 0 0.00 3 1.65 

140/90 19 20.88 0 0.00 19 10.44 

140/100 12 13.19 0 0.00 12 6.59 

150/80 1 1.10 0 0.00 1 0.55 

150/90 8 8.79 0 0.00 8 4.40 

150/100 8 8.79 0 0.00 8 4.40 

160/90 6 6.59 0 0.00 6 3.30 

160/100 9 9.89 0 0.00 9 4.95 

170/90 1 1.10 0 0.00 1 0.55 

190/90 1 1.10 0 0.00 1 0.55 

Total 91 100.00 91 100 182 100.00 

Pearson chi2(18) = 144.03   P = 0.0001, Significant 
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Table no. 7 - Comparison of mean systolic and diastolic blood pressure (mmHg) in 
two groups. 

BP 
(mmHg) 

Hypertensive Non-Hypertensive 

Mean  ±SD 95%CI Mean ±SD 95%CI 

SBP 143.08 12.35 140.50 145.65 120.22 7.59 118.63 121.80 

DBP 91.32 7.77 89.69 92.93 76.15 4.89 75.13 77.17 

Analyzed with two sample t-test, P=0.0001 (Significant) 
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Table no. 8- Distribution of subjects in two groups according to their occupation. 
 

Distribution of subjects in two groups according to their occupation  

Occupation (full-time) 
Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

Legislators, Senior Officials & 
Managers 

16 17.58 13 14.29 29 15.93 

Professionals 23 25.27 33 36.26 56 30.77 

Technicians And Associate 
Professionals 

12 13.19 13 14.29 25 13.74 

Clerks 3 3.30 4 4.40 7 3.85 

Skilled Workers and Shop & 
Market Sales Workers  

2 2.20 3 3.30 5 2.75 

Skilled Agricultural & Fishery 
Workers 

1 1.10 0 0.00 1 0.55 

Craft and Related Trade workers 2 2.20 6 6.59 8 4.40 

Plant & Machine Operators and 
Assemblers 

1 1.10 1 1.10 2 1.10 

Elementary Occupation 2 2.20 3 3.30 5 2.75 

Unemployed 29 31.87 15 16.48 44 24.18 

Total 91 100 91 100 182 100.00 

Pearson chi2(9) = 10.1335   P = 0.340, NS 
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Table no. 9- Comparison of mean scores of physical activity parameters in two groups. 
 

Comparison of mean scores of physical activity parameters in two groups 

Physical 
activity 

Hypertensive Non-Hypertensive P Value 

Mean ±SD 95% CI Mean ±SD 95%CI 

BMR 
67.69 154.39 35.54 99.85 60.33 154.90 28.07 92.59 0.0001  

(significant) 
PAR  

week days 
46.17 6.78 44.76 47.58 49.95 6.35 48.62 51.26 0.0001 

(Significant) 
PAR  

week-ends 
39.29 5.29 38.18 40.39 43.09 7.07 41.61 44.56 0.0001 

(Significant) 
TEE 

week days 
126.48 263.94 71.50 181.44 118.78 257.26 65.20 172.35 0.8423 (NS) 

TEE  
week- ends 

110.95 255.62 57.71 164.18 102.6 221.23 56.53 148.67 0.8141 (NS) 

PAL 
week days 

1.92 0.28 1.86 1.98 2.08 0.26 2.02 2.13 0.0001 
(Significant) 

PAL  
week-ends 

1.63 0.22 1.59 1.68 1.79 0.29 1.73 1.85 0.0001 
(Significant) 

 
 
 
 
 
Table no. 10- Comparison of subjects according to physical activity level (weekdays 
interpretation) in two groups. 
 

Comparison of subjects according to physical activity level 
(weekdays interpretation) in two groups 

Physical 
activity 

Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

Sedentary or      
light activity 

lifestyle 
19 20.88 9 9.89 28 15.38 

Active or 
moderately 

lifestyle 
32 35.16 27 29.67 59 32.42 

Vigorous or 
vigorously 

active lifestyle 
40 43.96 55 60.44 95 52.20 

Total 91 100 91 100 182 100.00 

Pearson chi2(2) = 6.3636   P = 0.042, Significant 
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Table no. 11- Comparison of subjects according to physical activity level (weekend 
interpretation) in two groups 
 

Comparison of subjects according to physical activity level (weekend 
interpretation) in two groups 

Physical 
activity 

Hypertensive Non-Hypertensive Total 

No. % No. % No. % 

Sedentary or      
light activity 

lifestyle 
63 69.23 40 43.96 103 56.59 

Active or 
moderately 

lifestyle 
21 23.08 27 29.67 48 26.37 

Vigorous or 
vigorously 

active lifestyle 
7 7.69 24 26.37 31 17.03 

Total 91 100 91 100 182 100.00 

Pearson chi2(2) = 15.2085   P = 0.0001, Significant 

 
 
 
 
Table no. 12- Distribution of the subjects in two groups according to the Sedentary 
PAL (weekdays and weekend) 

 

Distribution of the subjects in two groups according to the Sedentary PAL 
(weekdays and weekend) 

Hypertensive Non-hypertensive Total 

No. % No. % No. % 

82 62.60 49 37.40 131 100 
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Table no. 13- Comparison of mean systolic and diastolic blood pressure (mmHg) in 
two groups of sedentary PAL  
 

Comparison of mean systolic and diastolic blood pressure (mmHg) in two groups 
of sedentary PAL 

 
BP 

(mmHg) 

HYPERTENSIVE NON-HYPERTENSIVE DIFFERENCE 

MEAN ±SD 95%CI MEAN ±SD 95% CI 
 

SBP 144.63 14.75 141.39 147.87 120.81 7.31 118.71 122.91 -23.81 

DBP 91.09 8.31 89.27 92.92 76.73 4.73 75.37 78.09 -14.36 

Two sample t-test, P = 0.0000, Significant 

 
 
 
 
Table no. 14- Comparison of mean of Sedentary PAL of weekdays and weekends in two 
groups 
 

Comparison of mean of Sedentary PAL of weekdays and weekends in two 
groups 

Sedentary 
or light 
activity 
lifestyle 

Hypertensive Non-Hypertensive 
Difference  P value 

Mean SD Mean SD 

Weekday 1.51 0.10 1.58 0.87 0.073 
0.0882 
(Non-

Significant) 

Weekend 1.51 0.86 1.51 0.91 0.0005 
0.9774 
(Non-

Significant) 

Two sample t-test 
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GRAPHS: - 
 
Graph no. 1- Comparison of mean age in two groups.                        

 
 

 

       Graph no. 2- Distribution of subjects according to age in two groups. 
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Graph no. 3- Distribution of subjects in two groups according to their gender. 

 

 

Graph no. 4- Comparison of mean height of the subjects in two groups. 

 

    

 

44

45

46

47

48

49

50

51

52

53

Male Female

47.3

52.7

47.3

52.7

%

Gender

Distribution of subjects in two groups according 
to their gender

Hypertensive Non-Hypertensive

0

20

40

60

80

100

120

140

160

180

Hypertensive Non-Hypertensive

166.71 171.94

M
ea

n
 h

ei
g

h
t 

(c
m

.)

Groups

Comparison of mean height of the subjects in 
two groups 



70 
 

 

Graph no. 5- Comparison of mean weight of the subjects in two groups. 

           

 

               

  Graph no. 6- Comparison of mean BMI of the subjects in two groups. 
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Graph no. 7- Distribution of the subjects in two groups according to BMI. 
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Graph no. 8- Distribution of the subjects in two groups according to Blood Pressure. 
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Graph no.9 - Comparison of mean systolic and diastolic blood pressure (mmHg) in 
two groups. 
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Graph no. 10 - Distribution of subjects in two groups according to their occupation. 
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Graph no. 11 – Comparison of mean of physical parameters in two groups. 
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Graph no. 12 – Comparison of subjects according to PAL (weekdays) in two groups. 
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Graph no. 13 – Comparison of subjects according to PAL (weekends) in two groups. 

 

 

 

Graph no. 14 – Distribution of the subjects in two groups according to the Sedentary PAL 
(weekdays and weekend)  
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Graph no. 15 – Comparison of mean systolic blood pressure in sedentary or light activity 
lifestyle in two groups. 

 

 

Graph no. 16 – Comparison of mean diastolic blood pressure in sedentary or light activity 
lifestyle in two groups. 
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Annexure I (a) 

 

MADRAS DIABETES RESEARCH FOUNDATION-PHYSICAL ACTIVITY LEVEL QUESTIONNAIRE 
(MPAQ): 
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Annexure I(b) 

 

METHODS OF MEASUREMENTS: 

 BMR: Equations for prediction of BMR (kcal/24) by FAO/WHO/UNU,2004: 
Equations for determination of BMR for all age groups- 

 

 

 

The calculated value will be reduced to 10% in males and 9% in females(81) 
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Annexure I(c) 

 

 Physical Activity Ratio (PAR):  
𝐸𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑎𝑛 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟

𝐸𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑠𝑡 𝑜𝑓 𝐵𝑀𝑅 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟.
 

PAR FOR MEN 

 

 

PAR FOR MEN 
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PAR FOR MEN 

PAR FOR WOMEN 
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                                           Annexure I(d) 

 

 

Total Energy Expenditure (TEE)=𝑃𝐴𝐿 × 𝐵𝑀𝑅 

 

Physical Activity Level: - 𝑇𝐸𝐸 ÷ 𝐵𝑀𝑅 

 

CLASSIFICATION OF LIFESTYLES/INDIVIDUALS ON THE BASIS OF PAL 
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Annexure I (e) 

 

Updated Modified Kuppuswamy SES 2021 

The occupation parameter of the scale was used by the researcher for the 

classification of occupation of the participants in the study. 

 

 

S.No. Occupation 
1 Legislators, Senior Officials & Managers 
 2 Professionals 
 3 Technicians And Associate Professionals 
 4 Clerks 

 5 
Skilled Workers and Shop & Market Sales 
Workers  

6 Skilled Agricultural & Fishery Workers 
7 Craft and Related Trade workers 
8 Plant & Machine Operators and Assemblers 
9 Elementary Occupation 
10 Unemployed 
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Annexure II (a) 

 

PATIENTS INFORMATON SHEET 

 

Purpose: 

To ensure that written informed consent is obtained from the participants according to 
the regulatory requirements of ICMR and approved by IEC. 

 

 

Scope: 

This standard operational procedure includes recently diagnosed hypertensives and 
non-hypertensives of both the genders who are voluntarily willing to participate in this 
study. 

 

 

Responsibilities: 

The researcher will obtain written informed consent from all the participants who are 
volunteering to be the part of this study. 

 

 

Procedure: 

1. The researcher will select the participants who are non-hypertensives and 
recently diagnosed hypertensives. 

2. The investigator will explain the study protocol to allay apprehension and answer 
all the queries. 

3. If the participant decides to participate then they would be consented according 
to the standard operational procedure. 

4. If the participant expresses interest but has some doubts in that case they would 
be solved. 

5. If the participants are comfortable with the explanation, then they will be fill the 
informed consent according to standard operational procedure. 

6. Study procedures will begin after the participant’s concern. 
7. Detailed medical history will be obtained from the participants so as to verify the 

inclusion and exclusion criteria 
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8. If the participant wants to discuss this information with their family members, 
then they are entitled to do so before giving the consent. 
General information to research participants: 

1. Name: 
Age: 
Sex: 
Date: 

2. You would be required to fill the consent form and the purpose of the 
research is to study “Effect of physical activity levels in blood pressure 
control in recently diagnosed hypertensives Vs non-hypertensives aged 
31-45 years using Madras Diabetes Research Foundation – Physical 
Activity Questionnaire (MPAQ): An Analytical Cross-Sectional Study.” 

3. If you are willing to voluntarily participate in the study then you are 
expected to enroll with us right from the beginning till the completion of 
the test.                                                                                  

4. If you are uncomfortable during this period then kindly let us know so 
that we can help you and overcome your problems without any untoward 
effect. 

5. You will not be given any reimbursement and compensation. 
6. If at any moment you want to discontinue from this research study then 

you are free to do so and there would not be any hindrance from our 
side. 

7. The details of the risk, discomfort, advantages and disadvantages of the 
study will be explained to you before obtaining the letter of consent. 

8. The data obtained from this study would be confidentially protected and 
maintained and if the photograph is used then your identity would not be 
revealed. If the photograph is published then permission would be 
obtained. 

9. All the risk of filling the questionnaire procedures required for this study 
will be explained to you and accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete the questionnaire you need 
not worry and let us know so that necessary steps can be initiated. 

11. If you are not satisfied at any moment then you can withdraw at any time 
without any consequences. 

12. Name of Researcher: 
                     Phone number: 
                    Address 

13. Name of Guide: 
                    Phone number: 
                    Address: 

14. Name of Institution: 
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Annexure II(b) 
 

रोगी सूचना प  
 

उ देशः 

जानकार  ICMR क  नयामक आव यकताओं और IEC वारा अनुमो दत जानकार  के 
अनुसार दान क  जाती है। 

 

कोप: 

इस मानक संचालन या म हाल ह  म नदान कए गए दोन  लगं  के उ च र तचाप 
और गैर-उ च र तचाप वाले लोग शा मल ह जो वे छा से इस अ ययन म भाग लेने के 
इ छुक  ह। 

 

िज मेदार : 

शोधकता उन सभी तभा गय  क  ल खत सहम त ा त करगे िज ह ने इस अ ययन म 
भाग लेने के लए वे छा से भाग लया था। 

 

याओं: 

1.शोधकता उन तभा गय  का चयन करेगा जो गैर-उ च र तचाप से त ह और हाल ह  
म उ च र तचाप का नदान कया गया है। 

2.जांचकता आप य  को दरू करने के लए योगा मक ोटोकॉल क  या या करेगा और 
सभी तभा गय  के सवाल  का जवाब देगा। 

3. य द तभागी भाग लेने का फैसला करता है, तो वह मानक संचालन या के लए 
सहम त देगा। 

4. य द तभागी च य त करता है, ले कन इसम कोई संदेह है, तो व ेइसे हल करगे। 
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5. इस ि थ त म क प ट करण सु वधाजनक ह, वे मानक संचालन याओं के अनुसार 
सू चत सहम त दगे। 

6. तभा गय  क  चतंाओं के बाद अ ययन या शु  होगी। 

7. समावेशी और ब ह करण मानदंड  को स या पत करने के लए व ततृ च क सा और 
कसी भी अ य शार रक सम या का इ तहास ा त कया जाएगा। 

8. य द कोई तभागी अपने प रवार के साथ इस जानकार  पर चचा करना चाहता है, तो 
उ ह सहम त स ेपहले ऐसा करने का अ धकार है। 

तभा गय  को अनुसंधान के लए सामा य जानकार : 

1.नाम: 

   आयु: 

   से स: 

   तार ख: 

2.आपको दशन को भरना होगा और अनुसंधान का उ दे य “हाल ह  म नदान कए गए 
उ च र तचाप बनाम गैर-उ च र तचाप वाले 31-45 वष आयु वग के र तचाप नयं ण म 
शार रक ग त व ध के तर का भाव म ास मधुमेह अनुसंधान फाउंडेशन – शार रक 
ग त व ध नावल  (एमपीए यू): एक व लेषणा मक ॉस-अनुभागीय अ ययन” करना है। 

3. य द आप वे छा स ेअ ययन म भाग लेना चाहते ह, तो आपस ेअपे ा है क जैस ेह  
आप पर ा म दशन पूरा करगे, नामांकन कर लगे। 

4. य द आप इस समय के दौरान असहज ह, तो कृपया हम बताए ंता क हम बना कसी 
अनु चत भाव के आपक  सम या को दरू कर सक। 

5. आपको कोई रफंड और हजाना नह ं दया जाएगा। 

6. य द आप कसी भी बदं ुपर इस शोध अ ययन को रोकना चाहते ह, तो आप ऐसा करन े
के लए वतं  ह और आपके प  म कोई बाधा नह ं है। 

7. सहम त प  ा त करने स ेपहले, आपको अ ययन के जो खम, असु वधा, लाभ और 
नुकसान का ववरण दया जाएगा। 
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8. इस अ ययन स े ा त आंकड़  को गु त रखा जाएगा और बनाए रखा जाएगा और य द 
त वीर का उपयोग कया जाता है तो आपक  पहचान का खुलासा नह ं कया जाएगा। फोटो 
का शत होने पर अनुम त मल जाएगी। 

9. इस अ ययन के लए आव यक व भ न पर ण याओं म स ेसभी को आपको 
समझाया जाएगा और तदनुसार सहम त द  जाएगी। 

10. य द आप थके हुए ह या पूर  देखभाल करने म असमथ ह, तो हम चतंा करने क  
आव यकता नह ं है और हम आव यक कदम उठा सकते ह। 

11. य द आप कसी भी ण संतु ट नह ं ह, तो आप इसे बना कसी प रणाम के कसी भी 
समय नकाल सकते ह। 

12. शोधकता का नाम: 

    फ़ोननंबर: 

    पता: 

13. गाइड का नाम: 

      फ़ोन नंबर: 

      पता: 

14. संगठन का नाम 

 

 

 

 

 

 

 

 

 

 

 



103 
 

Annexure II (c) 

    णांची मा हती प क 

उ देशः 

आयसीएमआर या नयामक आव यकता आ ण आयईसीने मा यता दले या मा हतीनुसार 

ल खत मा हती दल  आहे. 

या ती: 

या मानक ऑपरे टगं येम ये नुक याच नदान झाले या उ च र तदाब आ ण वे छेने या 
अ यासाम ये भाग घे यास इ छुक अशा दो ह  लगंांमधील उ च-र तदाब लोकांचा समावेश 
आहे. 

 

जबाबदार : 

संशोधक या अ यासाचा भागहो यासाठ  वयंसेवा करणाया सव सहभागींचे लेखी ात 

सहमती ा त करतील. 

कायप धती: 

1. संशोधक अशा अ तर त लोकांना नवडेल जे उ च-र तदाब नसलेले आ ण अल कडेच 
उ चर तदाब अस याचे नदान झाले आहेत. 

2. तपासनीस आ ेप दरू कर यासाठ  आ ण सहभागीं या सव नांची उ रे दे यासाठ  
ायो गक ोटोकॉलचे प ट करण करेल. 

3. सहभागीने सहभागी हो याचा नणय घेतला तर ते मानक संचालन यनुसार संमती 
देईल. 

4. जर सहभागीने ची य त केल  परंतु यात काह  शंका असतील तर ते सोडवतील. 
5. सहभागी जर प ट करण सोयी कर असतील तर ते मानक संचालन येनुसार 

सू चत संमती भरतील. 
6. सहभागीं या चतंे या नंतर अ यास या सु  होईल. 
7. समा व ट आ ण ब ह कार नकष स या पत कर यासाठ  हणून तपशीलवार वै यक य 

आ ण इतर कोण याह  शार रक सम या इ तहास ा त केले जाईल. 
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8. जर सहभा याने आप या कुटंुबीयांना या मा हतीवर चचा करायची असेल तर यांना 
संमती दे यापूव  असे कर याचे अ धकार आहेत. 

सहभागींना संशोधन कर यासाठ  सामा य मा हती: 

1. नाव: 

   वय: 

   लगं: 

   तार ख: 

 

2. आप याला परफॉ या भरणे आव यक आहे आ ण संशोधनाचा हेतू “अल कडेच नदान 

झाले या हायपरट स ह व ध र ताचा दबाव नयं णावर ल शार रक हालचाल ंचा भाव 

म ास डाय बट ज र अझाक फाउंडेशन - शार रक याकलाप नावल  (एमपीए यू): एक 

व लेषणा मक ॉस-से शनल टडी” हा अ यासकरणे आव यक आहे. 

3. जर आपण वे छेने अ यासात सहभागी होऊ इि छत असाल तर चाचणीपूण होईपयत 

आपण काय दशन भर यापासूनच आप याकडून न दणी करणे अपे त आहे. 

4. या काळात तु ह  अ व थ आहात तर मग कृपया आ हाला कळू या जेणे क न आ ह  

आ यास मदत क  आ ण आप या सम येवर कोण याह  अयो य भावा शवाय मात क  

शकू. 

5. आप याला कोणतेह  परतावा आ ण नुकसान भरपाई दल  जाणार नाह . 

6. कोण याह  णी जर आपणया संशोधन अ यासातून थांबू इि छत असालतर आपण तसे 

कर यास मु त आहात आ ण आप याबाजूने कोणतीह  अडथळानसता. 

7. संमती प  ा त कर यापूव  अ यासाची जोखीम,अ व थता, फायदे आ ण तोटे यांचा 

तपशील आप याला प टकेला जाईल. 
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8. या अ यासातून ा त झालेला डेटा गु तपणे सरं त आ ण देखरेखकेला जाईल आ ण जर 

छाया च वापरले असेल तर आपल  ओळख गट होणार नाह . छाया च  का शत झा यास 

परवानगी ा त होईल. 

9. या अ यासासाठ  आव यक असले या व वध चाचणी येचे सव जोडून आप याला 

प ट केले जाईल आ ण यानुसार संमती दल  जाईल. 

10. आपण थक यासारखे कंवा आपण पूण काळजी घे यास असमथ वाटत अस यास 

आप याला काळजी कर याची गरज नाह  आ ण आव यकती पावले उचलता येतील याची 

आ हाला मा हती या. 

11. आपण कोण याह  णी समाधानी नस यास आपण कोण याह  प रणामां शवाय कधीह  

काढू शकता. 

12. संशोधकाचे नाव: 

    फोननंबर: 

    प ा: 

13. मागदशकांच ेनाव: 

      फोन नंबर: 

      प ा: 

14. सं थेच ेनाव: 
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Annexure III (a) 

 

LETTER OF CONSENT 

 

I am willing to participate voluntarily as a participant for the dissertation “Effect of Physical 
Activity Levels In Blood Pressure Control In Recently Diagnosed Hypertensives Vs Non-
hypertensives aged 31-45 years Using Madras Diabetes Research Foundation – Physical 
Activity Questionnaire (MPAQ): An Analytical  
Cross-sectional Study.” Conducted by_____ 

I have been informed regarding the nature of the study and the duration of the work. I have 
no objection to undertake the required procedure. The researcher has assured me that I 
would be treated well without any untoward effects and the rights of confidentiality 
protected. 

                    

                                                                 

 

 

                                                          Signature of the Participants/ 

                                                                                       Thumb Impression of the Participants 

Place: 

Date: 
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Annexure III (b) 

 

                                                                 सहम त - प  

 

म वैि छक प स ेशोध के लए एक तभागी के प म भाग लेने के लए तैयार हँू “हाल 
ह  म नदान कए गए उ च र तचाप बनाम गैर-उ च र तचाप वाले 31-45 वष आयु वग 
के र तचाप नयं ण म शार रक ग त व ध के तर का भाव म ास मधुमेह अनुसंधान 
फाउंडेशन – शार रक ग त व ध नावल  (एमपीए यू): एक व लेषणा मक ॉस-अनुभागीय 
अ ययन” ____________ वारा आयोिजत एक । 

मुझ ेअ ययन क  कृ त और काम क  अव ध के बारे म सू चत कया गया है। मुझ े
आव यक या शु  करने और अ ययन स ेसंबं धत व भ न पर ण याओं स ेगुजरने 
म कोई आप  नह ं है। 

शोधकता ने मुझ ेपहले ह  आ व त कर दया है, क बना कसी अ य भाव के मेरे साथ 
अ छा यवहार कया जाएगा और गोपनीयता के अ धकार  क  र ा क  जाएगी। 

 

 

                                                                             
तभा गय  के ह ता र /                                                                                                    

तभा गय  का अंगूठा छाप 

 

थान: 

दनांक: 
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Annexure III (c) 

संमेलनाच ेप  

 

“अल कडेच नदान झाले या हायपरट स ह व ध र ताचा दबाव नयं णावर ल शार रक 
हालचाल ंचा भाव म ास डाय बट ज र अझाक फाउंडेशन - शार रक याकलाप नावल  
(एमपीए यू): एक व लेषणा मक ॉस-से शनल टडी” या बंधातील बंध हणून मी 
वे छेने सहभागी हो यास तयार आहे. 

अ यासाच े व प आ ण कामा या कालावधीब दल मला मा हती दे यात आल  आहे. मला 
आव यक या कर याची आ ण अ यासाशी संबं धत व वध चाचणी या पार पाड यास 
हरकत नाह . 

संशोधकाने मला आधीच आ वासन दले आहे क  माझ ेकोणतेह  अनु चत प रणाम आ ण 
गोपनीयतेच ेह क संर त न करता मा याशी चागंले वागले जाईल. 

 

 

 

                               

                                                                                                         
सहभागींची वा र  / सहभागींचा थबं इ ेशन 

 

 

 

 

 

ठकाणः 

तार ख: 
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Annexure IV (a) 

 

PERMISSION LETTER 

 

To, 

The Head of the Institute, 

_____________________ 

_____________________ 

Subject: Permission to carry out research work. 

Respected Sir/ Madam, 

                 I, Miss/Mr._________, student of Master of Physiotherapy, would request you to 
grant me permission to carry out research titled “Effect of Physical Activity Levels In Blood 
Pressure Control In Recently Diagnosed Hypertensives Vs Non-Hypertensives Aged 31-45 
years Using Madras Diabetes Research Foundation – Physical Activity Questionnaire 
(MPAQ): An Analytical Cross-sectional Study.” 

                  I request you to kindly do the needful. 

Thanking You, 

Yours Sincerely, 

Research Student. 

Date: 

Place: 

Guide: 

Head of the Institute: 
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Annexure IV (b) 

 

PERMISSION LETTER 

  

 

 

 

To,  

The Chairman,  

Ethics Committee,  

______________ 

______________ 

 

Subject: Permission to carry out research work.  

Respected sir/madam 

      I, Mr/Miss ___________________, student of Master of Physiotherapy, request you to 

grant me the permission to carry out my research work.  

      My research topic is “Effect of Physical Activity Levels In Blood Pressure Control In 
Recently Diagnosed Hypertensives Vs Non-hypertensives aged 31-45 years Using Madras 
Diabetes Research Foundation – Physical Activity Questionnaire (MPAQ): An Analytical 
Cross-sectional Study.” 

      I promise that the ethics as well as participants’ care shall be duly complied.  

      I request you to kindly do the needful in this regard.  

 

 

Yours sincerely,  

Research student  

 

 

 

Date:  

Place: 
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Annexure IV (c) 

 

PERMISSION LETTER 

 

 

To,  

The Medicine Department, 

_____________________ 

_____________________ 

Subject: Permission to carry out research work. 

Respected Sir/ Madam, 

      I, Mr/ Miss _______________________________, student of Master of Physiotherapy, 

request you to grant me the permission to carry out my research work.  

      My research topic is “Effect of Physical Activity Levels In Blood Pressure Control In 
Recently Diagnosed Hypertensives Vs Non-hypertensives aged 31-45 years Using Madras 
Diabetes Research Foundation – Physical Activity Questionnaire (MPAQ): An Analytical 
Cross-sectional Study.” For this purpose, I have to take subjects from your medicine OPD for 
further procedure.  

 

      I request you to kindly do the needful in this regard. 

Thanking You, 

Yours Sincerely, 

Research Student. 

Date: 

Place: 

Guide: 
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Gantt Chart for Dissertation: 
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MASTER CHART 

Sheet 1- Hypertensives 

 

 

 

 

 

 

Volunteer code Age (years) Sex Height (cm) Weight (kg) Blood Pressure mmHg BMR PAL
Systolic Diastolic weekdays weekends weekdays weekends Weekdays Interpretation Weekends Interpretation

1 31 male 165 81 160/90 160 90 1624.05 39.64 36.8 2682.39 2490.21 1.65 sedentary 1.53 sedentary 
2 42 male 165 79 140/90 140 90 1603.35 54.57 39.64 3645.62 2648.20 2.27 vigorous 1.65 sedentary 
3 44 male 170 85 130/100 130 100 1665.45 33.75 33.75 2342.04 2342.04 1.41 sedentary 1.41 sedentary 
4 45 male 168 79 140/90 140 90 1603.35 54 35.65 3607.54 2381.64 2.25 vigorous 1.49 sedentary 
5 45 male 183 100 130/70 130 70 1820.70 52.5 38.5 3982.78 2920.71 2.19 vigorous 1.60 sedentary 
6 45 male 159 69 130/80 130 80 1499.85 56.6 41.17 3537.15 2572.87 2.36 vigorous 1.72 active 
7 34 male 168 67 140/80 140 80 1479.15 48.8 36.05 3007.61 2221.81 2.03 vigorous 1.50 sedentary 
8 32 male 178 80 140/90 140 90 1613.70 43.6 44.9 2931.56 3018.96 1.82 active 1.87 active 
9 31 male 169 76 130/90 130 90 1572.30 42.58 35.6 2789.52 2332.25 1.77 active 1.48 sedentary 

10 44 male 185 96 160/90 160 90 1779.30 50.12 45.65 3715.77 3384.38 2.09 vigorous 1.90 active 
11 38 male 170 76 160/100 160 100 1572.30 45.3 39.3 2967.72 2574.64 1.89 active 1.64 sedentary 
12 31 male 168 69 140/90 140 90 1499.85 54.6 46.91 3412.16 2931.58 2.28 vigorous 1.95 active 
13 44 male 159 66 140/90 140 90 1468.80 55.95 34.25 3424.14 2096.10 2.33 vigorous 1.43 sedentary 
14 43 male 165 68 140/80 140 80 1489.50 51.25 50.95 3180.70 3162.08 2.14 vigorous 2.12 vigorous
15 45 male 174 76 140/100 140 100 1572.30 54.34 49.87 3559.95 3267.11 2.26 vigorous 2.08 vigorous
16 36 male 171 63 130/80 130 80 1437.75 55.42 55.42 3320.00 3320.00 2.31 vigorous 2.31 vigorous
17 42 male 177 78 130/70 130 70 1593.00 47.9 34.95 3179.36 2319.81 2.00 active 1.46 sedentary 
18 44 male 168 88 160/100 160 100 1696.50 45.6 35.8 3223.35 2530.61 1.90 active 1.49 sedentary 
19 43 male 169 79 120/80 120 80 1603.35 44.1 34.1 2946.16 2278.09 1.84 active 1.42 sedentary 
20 45 male 180 93 120/70 120 70 1748.25 34.02 36.52 2478.14 2660.25 1.42 sedentary 1.52 sedentary 
21 39 male 168 68 130/100 130 100 1489.50 51.02 33.9 3166.43 2103.92 2.13 vigorous 1.41 sedentary 
22 39 male 180 98 150/100 150 100 1800.00 49.2 37.8 3690.00 2835.00 2.05 vigorous 1.58 sedentary 
23 33 male 165 67 140/90 140 90 1479.15 33.47 45.9 2070.81 2828.87 1.40 sedentary 1.91 active 
24 44 male 168 78 160/100 160 100 1593.00 43.04 36.77 2692.17 2440.61 1.69 sedentary 1.53 sedentary 
25 36 male 174 80 150/100 150 100 1613.70 50.12 45.65 3369.94 3069.39 2.09 vigorous 1.90 active 
26 43 male 168 63 130/90 130 90 1437.75 42.64 38.92 2554.40 2331.55 1.78 active 1.62 sedentary 
27 44 male 171 77 130/80 130 80 1582.65 40.54 33.6 2673.36 2215.71 1.69 sedentary 1.40 sedentary 
28 43 male 174 73 140/90 140 90 1541.25 51.3 40.75 3294.42 2604.71 2.14 vigorous 1.69 sedentary 
29 31 male 177 80 140/100 140 100 1613.70 33.65 36.4 2262.54 2447.45 1.40 sedentary 1.52 sedentary 
30 40 male 180 81 130/90 130 90 1624.05 43.95 34.45 2974.04 2331.19 1.83 active 1.44 sedentary 
31 39 male 168 76 140/90 140 90 1572.30 46.77 46.25 3064.02 3029.95 1.95 active 1.93 active 
32 44 male 168 75 160/100 160 100 1561.95 55.55 38.85 3615.26 2528.41 2.31 vigorous 1.62 sedentary 
33 38 male 171 74 150/90 150 90 1551.60 48 41.4 3103.20 2676.51 2.00 vigorous 1.73 active 
34 32 male 183 83 140/90 140 90 1644.75 56.86 42.6 3896.69 2919.43 2.37 vigorous 1.78 active 
35 40 male 177 78 140/90 140 90 1593.00 54.1 37.8 3584.25 2501.01 2.25 vigorous 1.57 sedentary 
36 44 male 171 73 150/100 150 100 1541.25 48 36.7 3082.50 2356.83 2.00 vigorous 1.53 sedentary 
37 35 male 174 79 140/100 140 100 1603.35 50.45 40.45 3370.38 2702.31 2.10 vigorous 1.69 sedentary 
38 45 male 165 69 160/90 160 90 1499.85 48 36 2999.70 2249.78 2.00 vigorous 1.50 sedentary 
39 45 male 168 71 150/80 150 80 1520.55 41.15 39.7 2607.11 2515.24 1.71 active 1.65 sedentary 
40 34 male 186 86 150/90 150 90 1675.80 57.47 47.16 4012.84 3292.95 2.39 vigorous 1.97 active 
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41 44 male 180 89 160/90 160 90 1706.85 52.14 37.23 3708.13 2647.75 2.17 vigorous 1.55 sedentary 
42 39 male 177 78 130/90 130 90 1593.00 51.25 48.8 3401.72 3239.10 2.14 vigorous 2.03 vigorous
43 42 male 171 78 120/90 120 90 1593.00 44.05 34.7 2923.82 2303.21 1.84 active 1.45 sedentary 
44 45 female 156 102 190/90 190 90 1521.34 34.19 34.1 2167.27 2161.57 1.42 sedentary 1.42 sedentary 
45 40 female 160 69 140/100 140 100 1278.10 51.5 43.85 2742.58 2335.19 2.15 vigorous 1.83 active 
46 45 female 159 94 160/100 160 100 1462.37 39.4 33.8 2400.72 2059.50 1.64 sedentary 1.41 sedentary 
47 33 female 158 67 150/90 150 90 1263.35 36.75 36.25 1934.51 1908.19 1.53 sedentary 1.51 sedentary 
48 41 female 158 60 140/90 140 90 1211.76 45.85 40.3 2314.96 2034.74 1.91 active 1.68 sedentary 
49 35 female 162 73 140/100 140 100 1307.58 49.67 35.1 2706.14 1912.33 2.07 vigorous 1.46 sedentary 
50 38 female 165 78 150/90 150 90 1344.43 54.2 39.1 3036.18 2190.31 2.26 vigorous 1.63 sedentary 
51 34 female 160 70 130/90 130 90 1285.47 49.39 42.02 2645.38 2250.64 2.06 vigorous 1.75 active 
52 44 female 155 69 140/80 140 80 1278.10 42.3 37.65 2252.64 2005.01 1.76 active 1.57 sedentary 
53 39 female 153 72 150/100 150 100 1300.21 43.2 34.75 2340.37 1882.59 1.80 active 1.45 sedentary 
54 44 female 159 67 130/80 130 80 1263.35 51.84 35.65 2728.84 1876.61 2.16 vigorous 1.49 sedentary 
55 43 female 156 98 170/90 170 90 1491.85 36.45 37.45 2265.75 2327.91 1.52 sedentary 1.56 sedentary 
56 35 female 162 73 140/100 140 100 1307.58 33.95 40.9 1849.68 2228.33 1.41 sedentary 1.70 active 
57 32 female 156 73 130/90 130 90 1307.58 43 33.7 2342.75 1836.06 1.79 active 1.40 sedentary 
58 33 female 159 65 140/90 140 90 1248.61 44.15 38.35 2296.92 1995.18 1.84 active 1.60 sedentary 
59 31 female 162 60 140/90 140 90 1211.76 43.04 34.24 2173.08 1728.77 1.79 active 1.43 sedentary 
60 45 female 158 87 150/100 150 100 1410.77 43.6 34.5 2562.90 2027.99 1.82 active 1.44 sedentary 
61 34 female 156 62 140/100 140 100 1226.50 43.6 33.9 2228.14 1732.43 1.82 active 1.41 sedentary 
62 42 female 153 59 150/90 150 90 1204.39 43.1 36.12 2162.87 1812.60 1.80 active 1.51 sedentary 
63 45 female 150 67 160/90 160 90 1263.35 42.9 36.55 2258.24 1923.98 1.79 active 1.52 sedentary 
64 37 female 154 58 140/90 140 90 1197.01 49.1 38.3 2448.89 1910.23 2.05 vigorous 1.60 sedentary 
65 38 female 171 78 130/80 130 80 1344.43 49.1 35.3 2750.49 1977.44 2.05 vigorous 1.47 sedentary 
66 31 female 165 62 150/90 150 90 1226.50 47.1 35 2407.00 1788.64 1.96 active 1.46 sedentary 
67 33 female 162 63 140/100 140 100 1233.87 42.2 41.7 2169.55 2143.85 1.76 active 1.74 active 
68 32 female 162 73 140/90 140 90 1307.58 47.7 34.5 2598.81 1879.64 1.99 active 1.44 sedentary 
69 45 female 165 65 150/90 150 90 1248.61 53.35 53.57 2775.56 2787.00 2.22 vigorous 2.23 vigorous
70 44 female 168 69 140/90 140 90 1278.10 55.22 48.25 2940.68 2569.50 2.30 vigorous 2.01 vigorous
71 40 female 160 66 140/100 140 100 1255.98 36.05 35.35 1886.59 1849.96 1.50 sedentary 1.47 sedentary 
72 45 female 159 94 160/100 160 100 1462.37 33.75 33.75 2056.46 2056.46 1.41 sedentary 1.41 sedentary 
73 36 female 165 71 130/90 130 90 1292.84 55.61 54.9 2995.61 2957.36 2.32 vigorous 2.29 vigorous
74 34 female 156 63 140/90 140 90 1233.87 54.82 39.3 2818.36 2020.46 2.28 vigorous 1.64 sedentary 
75 45 female 162 98 160/100 160 100 1491.85 40.5 45.6 2517.50 2834.52 1.69 active 1.90 active 
76 38 female 171 74 130/80 130 80 1314.95 52.48 46.42 2875.36 2543.33 2.19 vigorous 1.93 active 
77 41 female 165 80 150/100 150 100 1359.18 42.25 46.55 2392.72 2636.24 1.76 active 1.94 active 
78 35 female 174 81 140/100 140 100 1366.55 45.15 43.95 2570.82 2502.49 1.88 active 1.83 active 
79 41 female 174 76 130/90 130 90 1329.69 57.15 39.35 3166.33 2180.14 2.38 vigorous 1.64 sedentary 
80 33 female 168 74 140/100 140 100 1314.95 44.48 42.05 2437.04 2303.90 1.85 active 1.75 active 
81 35 female 171 70 140/90 140 90 1285.47 53.86 42.62 2884.80 2282.77 2.24 vigorous 1.78 active 
82 43 female 174 72 130/80 130 80 1300.21 39.42 35.12 2135.59 1902.64 1.64 sedentary 1.46 sedentary 
83 38 female 153 64 150/100 150 100 1241.24 42.8 34.05 2213.54 1761.01 1.78 active 1.42 sedentary 
84 43 female 165 68 120/80 120 80 1270.72 38.4 33.9 2033.16 1794.90 1.60 sedentary 1.41 sedentary 
85 42 female 168 70 140/90 140 90 1285.47 34.1 42.72 1826.43 2288.13 1.42 sedentary 1.78 active 
86 45 female 156 60 160/100 160 100 1211.76 43.95 40.04 2219.03 2021.61 1.83 active 1.67 sedentary 
87 32 female 159 62 140/100 140 100 1226.50 53.05 36.6 2711.07 1870.41 2.21 vigorous 1.53 sedentary 
88 40 female 171 74 150/90 150 90 1314.95 37.3 36.22 2043.65 1984.48 1.55 sedentary 1.51 sedentary 
89 43 female 168 75 150/100 150 100 1322.32 45.95 36.15 2531.69 1991.75 1.91 active 1.51 sedentary 
90 44 female 162 77 160/90 160 90 1337.06 34.08 33.94 1898.63 1890.83 1.42 sedentary 1.41 sedentary 
91 45 female 171 100 160/100 160 100 1506.60 43.6 34.5 2736.98 2165.73 1.82 active 1.44 sedentary 
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Sheet 2- Non- Hypertensives 

 

Volunteer code Age (years) Sex Height (cm) Weight (kg) Blood Pressure mmHg BMR PAL
Systolic Diastolic weekdays weekends weekdays weekends Weekdays Interpretation Weekends Interpretation

1 31 male 186 80 120/80 120 80 1613.70 39.3 36.32 2642.43 2442.07 1.64 sedentary 1.51 sedentary 
2 42 male 174 86 130/80 130 80 1675.80 45.7 36.5 3191.00 2548.61 1.90 active 1.52 sedentary 
3 44 male 177 76 110/70 110 70 1572.30 42.3 35.7 2771.18 2338.80 1.76 active 1.49 sedentary 
4 45 male 183 83 120/80 120 80 1644.75 36.95 34.05 2532.23 2333.49 1.54 sedentary 1.42 sedentary 
5 45 male 168 70 110/70 110 70 1510.20 47.8 34.3 3007.82 2158.33 1.99 active 1.43 sedentary 
6 45 male 183 82 120/80 120 80 1634.40 39.65 34.4 2700.17 2342.64 1.65 sedentary 1.43 sedentary 
7 34 male 180 98 130/80 130 80 1800.00 51.55 40.1 3866.25 3007.50 2.15 vigorous 1.67 sedentary 
8 32 male 177 77 120/80 120 80 1582.65 57.4 47.63 3785.17 3140.90 2.39 vigorous 1.98 active 
9 31 male 185 81 110/80 110 80 1624.05 57.83 43.2 3913.28 2923.29 2.41 vigorous 1.80 active 

10 44 male 174 73 130/70 130 70 1541.25 33.62 33.65 2159.03 2160.96 1.40 sedentary 1.40 sedentary 
11 38 male 180 79 110/70 110 70 1603.35 49.2 34.7 3286.87 2318.18 2.05 vigorous 1.45 sedentary 
12 31 male 177 78 120/80 120 80 1593.00 43.51 34.4 2887.98 2283.30 1.81 active 1.43 sedentary 
13 44 male 174 71 110/70 110 70 1520.55 52.25 42.84 3310.36 2714.18 2.18 vigorous 1.79 active 
14 43 male 177 69 130/80 130 80 1499.85 38.9 34.05 2431.01 2127.91 1.62 sedentary 1.42 sedentary 
15 45 male 174 72 110/70 110 70 1530.90 43.15 34.1 2752.43 2175.15 1.80 active 1.42 sedentary 
16 36 male 180 66 120/70 120 70 1468.80 53.11 46.12 3250.33 2822.54 2.21 vigorous 1.92 active 
17 42 male 177 74 110/70 110 70 1551.60 46.3 35.4 2993.30 2288.61 1.93 active 1.48 sedentary 
18 44 male 168 64 120/80 120 80 1448.10 43.7 33.8 2636.75 2039.41 1.82 active 1.41 sedentary 
19 43 male 180 75 110/70 110 70 1561.95 55.6 38.45 3618.52 2502.37 2.32 vigorous 1.60 sedentary 
20 45 male 183 65 120/80 120 80 1458.45 55.92 34.77 3398.19 2112.93 2.33 vigorous 1.45 sedentary 
21 39 male 177 73 130/80 130 80 1541.25 51.3 36.5 3294.42 2343.98 2.14 vigorous 1.52 sedentary 
22 39 male 171 67 120/70 120 70 1479.15 56.5 34.1 3482.17 2101.63 2.35 vigorous 1.42 sedentary 
23 33 male 177 63 120/80 120 80 1437.75 56.06 46.6 3358.30 2791.63 2.34 vigorous 1.94 active 
24 44 male 180 78 120/80 120 80 1593.00 54.86 41.96 3641.33 2785.10 2.29 vigorous 1.75 active 
25 36 male 177 75 110/70 110 70 1561.95 46.85 41.39 3049.06 2693.71 1.95 active 1.72 active 
26 43 male 177 78 130/80 130 80 1593.00 53.31 38.44 3538.45 2551.46 2.22 vigorous 1.60 sedentary 
27 44 male 177 79 130/80 130 80 1603.35 57.16 37.96 3818.65 2535.97 2.38 vigorous 1.58 sedentary 
28 43 male 174 60 110/70 110 70 1406.70 47.6 34.2 2789.96 2004.55 1.98 active 1.43 sedentary 
29 31 male 180 70 110/70 110 70 1510.20 57.26 42.65 3603.09 2683.75 2.39 vigorous 1.78 active 
30 40 male 177 65 110/70 110 70 1458.45 43.65 34.45 2652.56 2093.48 1.82 active 1.44 sedentary 
31 39 male 180 68 130/80 130 80 1489.50 43.2 34.95 2681.10 2169.08 1.80 active 1.46 sedentary 
32 44 male 174 69 120/70 120 70 1499.85 43.9 34.95 2743.48 2184.16 1.83 active 1.46 sedentary 
33 38 male 171 59 120/80 120 80 1396.35 45.6 37.7 2653.07 2193.43 1.90 active 1.57 sedentary 
34 32 male 177 62 120/80 120 80 1427.40 56.21 56.7 3343.09 3372.23 2.34 vigorous 2.36 vigorous
35 40 male 180 79 130/80 130 80 1603.35 46.5 37.7 3106.49 2518.60 1.94 active 1.57 sedentary 
36 44 male 183 84 120/80 120 80 1655.10 51.25 35.65 3534.33 2458.51 2.14 vigorous 1.49 sedentary 
37 35 male 180 85 130/80 130 80 1665.45 56.69 45.84 3933.93 3181.01 2.36 vigorous 1.91 active 
38 45 male 180 98 130/80 130 80 1800.00 36.15 35.5 2711.25 2662.50 1.51 sedentary 1.48 sedentary 
39 45 male 183 83 120/80 120 80 1520.55 40.1 34.45 2540.59 2182.62 1.67 sedentary 1.44 sedentary 
40 34 male 177 77 120/70 120 70 1582.65 56.06 44.76 3696.81 2951.64 2.34 vigorous 1.87 active 
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41 44 male 171 60 110/70 110 70 1406.70 45.85 34.6 2687.38 2027.99 1.91 active 1.44 sedentary 
42 39 male 174 67 120/80 120 80 1479.15 46.4 35.1 2859.69 2163.26 1.93 active 1.46 sedentary 
43 42 male 168 72 130/70 130 70 1530.90 57.3 40.35 3655.02 2573.83 2.39 vigorous 1.68 sedentary 
44 45 female 162 60 130/70 130 70 1211.76 50.57 51.22 2553.27 2586.09 2.11 vigorous 2.13 vigorous
45 40 female 168 68 130/80 130 80 1270.72 45.6 46.8 2414.38 2477.91 1.90 active 1.95 active 
46 45 female 174 70 120/80 120 80 1285.47 49.25 43.22 2637.88 2314.91 2.05 vigorous 1.80 active 
47 33 female 165 59 110/70 110 70 1204.39 57.19 53.15 2869.95 2667.21 2.38 vigorous 2.21 vigorous
48 41 female 168 67 120/80 120 80 1263.35 45.37 51.65 2388.26 2718.84 1.89 active 2.15 vigorous
49 35 female 171 69 110/70 110 70 1278.10 53.72 52.2 2860.80 2779.86 2.24 vigorous 2.18 vigorous
50 38 female 168 66 120/80 120 80 1255.98 54.51 51.94 2852.65 2718.15 2.27 vigorous 2.16 vigorous
51 34 female 177 73 130/80 130 80 1307.58 56.95 51.05 3102.78 2781.33 2.37 vigorous 2.13 vigorous
52 44 female 171 65 120/80 120 80 1248.61 41.92 39.1 2180.91 2034.20 1.75 active 1.63 sedentary 
53 39 female 162 60 130/70 130 70 1211.76 49 55.25 2474.00 2789.56 2.04 vigorous 2.30 vigorous
54 44 female 165 71 130/80 130 80 1292.84 45.22 41.77 2435.92 2250.08 1.88 active 1.74 active 
55 43 female 162 64 130/70 130 70 1241.24 49.02 48.82 2535.23 2524.89 2.04 vigorous 2.03 vigorous
56 35 female 171 74 120/80 120 80 1314.95 39.5 40.45 2164.19 2216.24 1.65 sedentary 1.69 sedentary 
57 32 female 174 75 110/70 110 70 1322.32 55.94 55.65 3082.11 3066.13 2.33 vigorous 2.32 vigorous
58 33 female 153 54 120/80 120 80 1167.53 56.77 44.5 2761.69 2164.80 2.37 vigorous 1.85 active 
59 31 female 168 63 130/80 130 80 1233.87 57.73 48.33 2967.97 2484.70 2.41 vigorous 2.01 vigorous
60 45 female 171 61 110/80 110 80 1219.13 44.99 40.55 2285.36 2059.82 1.87 active 1.69 sedentary 
61 34 female 159 58 120/80 120 80 1197.01 57.6 50.55 2872.83 2521.21 2.40 vigorous 2.11 vigorous
62 42 female 165 80 120/80 120 80 1359.18 49.43 47.9 2799.34 2712.69 2.06 vigorous 2.00 active 
63 45 female 153 59 110/70 110 70 1204.39 52.55 39.72 2637.10 1993.26 2.19 vigorous 1.66 sedentary 
64 37 female 177 102 130/80 130 80 1521.34 41.85 49.8 2652.83 3156.78 1.74 active 2.08 vigorous
65 38 female 165 62 120/80 120 80 1226.50 48.09 45.05 2457.60 2302.24 2.00 vigorous 1.88 active 
66 31 female 174 76 130/80 130 80 1329.69 51.62 57.75 2859.95 3199.57 2.15 vigorous 2.41 vigorous
67 33 female 168 54 110/70 110 70 1167.53 57.59 56.3 2801.59 2738.83 2.40 vigorous 2.35 vigorous
68 32 female 165 68 120/80 120 80 1270.72 57.76 46.6 3058.21 2467.32 2.41 vigorous 1.94 active 
69 45 female 159 57 120/80 120 80 1189.64 56.45 46.72 2798.14 2315.84 2.35 vigorous 1.95 active 
70 44 female 174 76 130/80 130 80 1329.69 50.15 35.86 2778.50 1986.78 2.09 vigorous 1.49 sedentary 
71 40 female 168 72 120/70 120 70 1300.21 52.27 38.22 2831.74 2070.58 2.18 vigorous 1.59 sedentary 
72 45 female 171 78 120/80 120 80 1344.43 47.4 38.1 2655.26 2134.29 1.98 active 1.59 sedentary 
73 36 female 168 55 110/70 110 70 1174.90 56.7 46.1 2775.70 2256.79 2.36 vigorous 1.92 active 
74 34 female 156 51 110/70 110 70 1145.42 57.02 48.15 2721.32 2297.99 2.38 vigorous 2.01 vigorous
75 45 female 171 79 130/80 130 80 1351.81 57.05 54.35 3213.35 3061.28 2.38 vigorous 2.26 vigorous
76 38 female 162 63 110/70 110 70 1233.87 57.52 47.85 2957.17 2460.03 2.40 vigorous 1.99 active 
77 41 female 165 64 120/80 120 80 1241.24 57.2 43.7 2958.29 2260.09 2.38 vigorous 1.82 active 
78 35 female 174 73 120/80 120 80 1307.58 52.8 51.25 2876.67 2792.23 2.20 vigorous 2.14 vigorous
79 41 female 168 82 130/80 130 80 1373.92 55.85 43.92 3197.22 2514.27 2.33 vigorous 1.83 active 
80 33 female 171 88 110/70 110 70 1418.14 56.97 51.8 3366.32 3060.83 2.37 vigorous 2.16 vigorous
81 35 female 168 58 120/80 120 80 1197.01 55.7 51.5 2778.07 2568.59 2.32 vigorous 2.15 vigorous
82 43 female 177 78 110/70 110 70 1344.43 54.05 47.5 3027.78 2660.86 2.25 vigorous 1.98 active 
83 38 female 168 53 120/80 120 80 1160.16 51.67 47.15 2497.73 2279.23 2.15 vigorous 1.96 active 
84 43 female 171 62 120/80 120 80 1226.50 43.8 39.6 2238.36 2023.72 1.83 active 1.65 sedentary 
85 42 female 156 59 110/70 110 70 1204.39 44.65 56.25 2240.66 2822.78 1.86 active 2.34 vigorous
86 45 female 165 70 130/80 130 80 1285.47 52.02 43.57 2786.25 2333.66 2.17 vigorous 1.82 active 
87 32 female 168 65 120/80 120 80 1248.61 53.97 50.7 2807.81 2637.69 2.25 vigorous 2.11 vigorous
88 40 female 159 57 120/70 120 70 1189.64 43.2 52.29 2141.36 2591.93 1.80 active 2.18 vigorous
89 43 female 174 94 130/80 130 80 1462.37 46.7 42.6 2845.53 2595.71 1.95 active 1.78 active 
90 44 female 171 89 120/80 120 80 1425.52 38.12 40.9 2264.19 2429.32 1.59 sedentary 1.70 active 
91 45 female 165 68 130/70 130 70 1270.72 50.7 52.75 2684.40 2792.95 2.11 vigorous 2.20 vigorous
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ABBREVIATIONS: 
 
STS – Sit-to-stand 

1-min STS – 1 minute sit-to-stand 

30-sec STS – 30 second sit-to-stand 

5-rep STS – 5 repetition sit-to-stand 

BP – Blood pressure  

RR – Respiratory Rate 

HR – Heart Rate 

SPO2 – Oxygen saturation 

RPE – Rate of perceived exertion 
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INTRODUCTION: 
 

 
               [SARS-CoV-2] is advanced corona virus which mostly causes respiratory disease in the form of pneumonia. The 

outbreak of corona virus was announced as a global pandemic on 11 March 2020.1,2  

              Up to July 25, 2021, globally the number of new cases is 4,10,645 while the number of total deaths increased to 

41,70,155. Currently India reports 29,689 of new cases with overall confirmed deaths are 4,21,382 of which 1,32,452 

deaths reported in Maharashtra.3,4,5 

                 Covid 19 has an impact on respiratory tract, cardiovascular system, gastro intestinal system, musculoskeletal 

system and central nervous system.6,7 It has varied severity from mild to severe causing cough, dyspnoea, fever, lung 

infection, pneumonia. It is also known to cause extensive alveolar damage resulting in acute respiratory disease. 

Pulmonary complications can lead to respiratory difficulty and pulmonary oedema.1,8 Research indicates that it is also 

associated with cardiovascular complications like arrhythmia, thromboembolism and myocarditis as a result of systemic 

inflammation.9 Studies indicate that there can be cerebrovascular damage attributed to raised levels of D-dimer and 

reduced platelet counts. Thus, patients can land up in brain haemorrhage and acute stroke.9,10 Covid-19 phenomenon is 

also associated with musculoskeletal conditions such as joint ache, decrease in muscle strength, and neuropathies6. 

Individuals who are admitted in ICU have deranged pulmonary function test values depicting restriction even after 

months. The DLCO is also shown to be declining in these patients.11 

                The covid 19 complications leads to functional impairments and decrease in exercise capacity.  Belli et.al showed 

most of covid 19 patients who needed hospitalization demonstrated declined physical performance and functioning.12 

                 Research shows that covid 19 patients have short term and long-term functional impairment post discharge. 

Also, individuals with comorbidities are affected more. Thus, physical exercises including low intensity exercise and 

mobilization are suggested in recovery phase to improve physical capacity and prevent impairements.13,14 

                      Respiratory muscle strength is important for good respiratory function and hence impacts physical capacity thus 

its assessment is crucial for rehabilitation. 11  

                6 MWT is considered to be a reliable tool to assess functional capacity but it requires 30-meter corridor, time 

and trained staff.15To overcome this, recent studies indicate use of sit to stand test.16 

Variation of STS test are recommended for assessing functional capacity such as 5-repetition STS, 30-second STS or 1-

minute STS17.  
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Ozalevli S et al. stated in their study that, 1-min sit to stand test correlate well with other tests and showed similar 

physiological responses in terms of heamodynamics.16  

          Since there are several variants of sit to stand test (5-repetition STS, 3O-sec STS, 1-min STS) studied in COPD 

patients15,17, studying various forms of STS with respect to post covid-19 patients.  

                Therefore, this study focuses on comparison of short versions i.e., 5-rep STS and 30-sec STS with long version 

i.e., 1-min STS in terms of cardio-respiratory parameters in patients who survived Covid-19. 
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RATIONALE OF THE STUDY: 

 

The assessment of functional capacity in post Covid-19 patients has become an important issue for estimating functional 

consequences, disability and exertional desaturation18,19. 

Previous studies have revealed that both 5-rep STS and 30-sec STS could be used to assess exercise capacity. Compared 

with 6MWT, the STS, especially the short versions which are cheap and less time-consuming, valid, reliable and 

repeatable21. It requires basic equipment such as chair and stop watch. 

 Since there are several versions of sit to stand test (5-repetition STS, 30-sec STS, 1-min STS) studied in COPD patients15,17, 

studying various forms of STS in post covid-19 patients. 

Hence, the effort is made to find out comparison of these two variants (5-rep STS and 30-sec STS) with 1-min STS in Post-

COVID patients. 
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AIM: 

‘To compare 5 rep STS with 1-min STS and 30 sec STS with 1-min STS in post covid patients aged 30–45 years.’
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RESEARCH QUESTION: 

Is 5-repetition STS comparable with 1-min STS and 30-second STS is comparable with 1-minute STS in post covid patients 

aged 30-45 years? 
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HYPOTHESIS: 

 

Null Hypothesis: - ‘There is no significant difference between variants 5-repetition STS with 1-minute STS and 30-second 

STS with 1-minute STS in Post-COVID patients.’ 

 

 

Alternate Hypothesis: - ‘There is statistically significant difference between 5-repetition STS with 1-minute STS and 30-

second STS with 1-minute STS in Post-COVID patients.’ 
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OBJECTIVE: 

To find pre and post changes in cardio respiratory responses to 1-min STS, 30-sec STS, and 5-rep STS. 

To compare cardio respiratory responses of 1-min sit to stand with 5-rep sit to stand. 

To compare cardio respiratory responses of 1-min sit to stand with 30-sec sit to stand. 

To find which of the two variants correlates better with 1-min sit to stand. 
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LITERATURE REVIEW: 

 

World Health Organization (WHO) in the February 2020 defined SARS-CoV-2 the seventh human coronavirus discovered 

in Wuhan, Hubei province, China.  

 

A situation reports on coronavirus new cases, new deaths and recovered cases on 7th July 2021. As updated by World 

Health Organization. 

 

Sevim Acroz Candan et al (2020) conducted study ‘Consideration of prevention and management of long –term 

consequences of post-acute respiratory distress syndrome on patients with COVID-19’ and concluded that early 

intervention for ICU management of patients with ARDS secondary to COVID-19 needs to focus on reducing contributors 

to impaired long-term function. 

 

Mazou Ngou Temgoua et al. (2020) studied ‘Coronavirus disease 2019 as a multisystem disease and its impact in low-and 

middle-income countries and concluded that it affects almost all body organs due to direct effect of virus and its induced 

widespread inflammatory response. 

 

Qin Zhang et al. (2018) conducted research on ‘a comparative study of the five-repetition sit to stand test and the 30-

second sit to stand test to assess exercise tolerance in COPD patients’, result shows moderate correlation between 

6MWT and 5STS and 30STS, further concluded that the 5STS is similar to 30STS in terms of specificity and sensitivity, but 

5STS had better patient experience. 

 

Rodrigo Nunez-Cortes et al. (2021) perform a study on ‘use of sit to stand test to assess the physical capacity and 

exertional desaturation in patients post COVID-19’ they collected routine data from consecutive patients one month after 

discharge and ask to complete 1-min sit to stand and concluded that prolonged hospital stay subgroup had significant 

increase in exertional desaturation compare to group of stay less than or equal to 10days. 

 

Andrea A Morita et al. (2018) conducted a study ‘ best protocol for the sit-to-stand test in subjects with COPC’ they 

correlate each protocol of STS i.e, 5-repetition STS, 30-second STS and 1-min STS with clinical outcomes in subject with 

COPD, and concluded that 1-min STS had higher hemodynamic demands and correlates better with clinical outcomes in 
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subjects with COPD and there was a good level of agreement among 3 protocols, in addition this tests were able to 

identify subjects with low exercise capacity or preserved exercise capacity. 

 

Sarah E Jones et al. (2013) did research on the ‘five- repetition sit-to-stand test as a functional outcome measure in 

COPD’, they aimed to determine the reliability, validity and responsiveness of 5STS, to construct validity they collected 

data on 5STS, exercise capacity, lower limb strength, health status questionnaire and concluded 5STS is reliable, valid and 

responsive in COPD patients with estimated MCID of 1.7 s. It is practical functional outcome measure suitable for use in 

most healthcare settings. 

 

Hulya Nigun Gurses et al. (2017) conducted a study on ‘ the relationship of sit-to-stand tests with 6-minute walk test in 

healthy young adults’ they perform a cross sectional study, 40 healthy volunteers evaluated with 10, 30, 60 seconds STS 

test and 6-MWT and found that 30 and 60 seconds STS tests were moderately and 10 seconds STS test was weakly 

correlate with 6MWT and further concluded that any of timed STS test may be used for quick and alternative 

measurement of physical performance and functional capacity in healthy young adults. 

 

Alexandra Strassmann et al. (2013) conducted study on ‘population-based reference values for the 1-minute sit-to-stand 

test and concluded that median number of repetitions ranged from 50/min in young men and 47/min in women aged 20-

24 years and that of 30/min in older men and 27/min in older women aged 75-79 years. 

 

Mara Paneroni et al. (2021) conducted study ‘ predictors of low physical function in patients with COVID-19 with acute 

respiratory failure admitted to a subacute unit at admission patients underwent the short physical performance battery 

test which is sum of 3 functional tests, standing balance, 4-meter gait speed, and 5-repetition sit-to-stand motion 

concluded that majority of survivors after COVID-19 experienced acute respiratory failure due to pneumonia and 

exhibited substantial physical dysfunction influenced by age, mechanical ventilation need and previous disability. 

 

Rodrigo Torres-Catro et al. (2018) Functional limitation post-COVID-19: A comprehensive assessment strategy, 

concluded that four different levels of severity; minimal, mild, moderate and sever functional limitations, which allow for 

adjusting the intervention according to functional limitation present.  

 

Shepherd, RJ., et al. Standardization of submaximal exercise test. Bulletin of the World Health Organization found that a 
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single progressive test, in which the exercise load was increased at the end of every third minute, gave an identical 

prediction of maximum oxygen intake to that obtained from a series of 4 discontinuous test. 

 

Martina Betschart et al, conduct study ‘Feasibility of an outpatient training program after COVID-19’ this study showed 

data for a physiotherapy leading to, comprehensive outpatient pulmonary rehabilitation (PR) program. Patients were 

recruited after hospital discharge. Training consisted of twice weekly, interval-based aerobic cycle endurance (ACE) 

training, followed by resistance training, and concluded that the pulmonary rehab protocol used may be both feasible, 

and confer benefit to a small subgroup of patients recovering from COVID-19. 

 

Subhrashis Guha Niyogi et.al., (2021) conducted a study on ‘one minute sit-to-stand test as a potential triage marker in 

COVID-19 patients, they included subjects with proven COVID-19 without hypoxemia on ambient air were made to 

perform 1MSTS. Pre and post vitals and pulse oximeter saturation was recorded, from the study they concluded that 

there was significant desaturation after 1-MSTS in sever COVID-19 patients confirmed the potential role of 1-MSTS both 

for planning care and as a discharge criterion from intensive care unit. 

 

Piotr G Wasilewski et.al., (2020) studied ‘COVID-19 severity scoring systems in radiological imaging’ the rapid course of 

SARS-CoV-2 infection and severity and progression of lung aberrations require a method of radiological evaluation to 

implement and manage the appropriate treatment for infected patients. After the review they concluded that the chest 

CT imaging with different time intervals is effective in estimating the evolution of the disease from initial diagnosis to 

discharge from hospital.   

 

Operational definition of acute respiratory distress syndrome was referred from chapter 8 critical illness of the book 

“Davidson’s principles and practice of medicine edition 22, page no. 192 by Brian R. walker, Nicki R. Collede 

 

Keisuke Nakamura et.al., (2014) investigate the steady state of oxygen uptake (VO2) at several standing up frequencies 

to clarify whether workload in the sit-to-stand exercise is greater than the anaerobic threshold. Ten healthy young 

subjects performed the STSE. Subjects stood up and sat down on the chair at standing up frequencies of 6, 12, 18, 24, 30, 

and 36 times per minutes. With five minutes of rest in between each consecutive frequency trial, the subjects worked out 

for five minutes at each frequency. The change in VO2 between the third and fifth minutes at each frequency was used to 

assess the steady state of VO2. Analysis was done on the relationship between the STSE's VO2 and frequency of standing. 



15 
 

Lastly, he concluded that STSE may be a potentially useful test for determining aerobic threshold and predicting the 

physical capacity of patients. 

 

Trija Vaidya et.al., (2017) explained a review, synthesis of the advantages and limitations of STST with the objective of 

helping health professionals to identify the STST modality most appropriate for their patients. They find and evaluate 

seventeen original articles dealing with STST in COPD patients, including eleven on the 1min-STST and four alternative 

variations of the test (ranging from 5 to 10 repetitions and from 30 s to 3 min). The findings of the STST and those 

reported for other functional tests showed a fair set of correlations.  Further concluded in order to evaluate the 

functional state of COPD patients, the STST seems to be a useful and reliable measure.
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METHODOLOGY: 

 

STUDY DESIGN- This is an Analytical Cross-sectional study. As these studies are useful for examining the association 

between exposure and disease onset for chronic diseases. In the current scenario the association of various tests i.e., 1-

min sit to stand, 30 sec sit to stand, 5 rep sit to stand.  

 

STUDY SETTING- Tertiary Health Care Hospital. 

 

DURATION OF STUDY- 18 months 

The study was conducted within 18 months of period as per timeline chart. 

 

STUDY POPULATION- Post-COVID patients aged 30-45 years. 

  

SAMPLE SIZE: 

 Sample size estimation: - 

 

As per reference article ‘Best protocol for the sit-to-stand test in subjects with COPD’ (2018),15 changes in spo2 pre and 

post for 1-min STS mean=3, SD=4.  

Sample size is calculated by the formula, 

n = 4SD2/L2  

Where, L=±2 absolute precision 

L – allowable error 

SD – standard deviation 

Required sample size (n)=35 

                              Therefore, 35 samples were included in the study based on inclusion criteria
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SAMPLING TECHNIQUE: Convenient Sampling 

                              All Post-COVID patients as per inclusion and exclusion criteria. 
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METHOD OF SELECTION OF STUDY SUBJECTS (ELIGIBILTY CRIETRIA): 

 

The participants for the study were based on following eligibility criteria as given below: 

 

 Inclusion Criteria: 

1. Post-COVID patients with mild and moderate illness according to HRCT 

2. Both the genders. 

3. Age 30-45 years. 

4. Outpatients discharged from hospital at least 4 weeks prior to evaluate. 

5. Patients with saturation level (spO2) 94% and above. 

 

 

 

Exclusion Criteria: 

 

1. Patients with underlying illness such as-  

2. Patients who is hypoxic and restless at rest i.e., spO2<93% 

3. Recent musculoskeletal injury (lower limb joint disease or surgery within 3 months)  

4. Neurological conditions.  

5. Mentally challenged patients.  

6. Patients with unstable cardiac conditions (at rest systolic BP >180mmHg or diastolic BP >100mmHg)
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METHOD OF SELECTION OF PARTICIPANTS: 

 

Convenient samplings were utilized for selecting the participants until the desired sample size was achieved. 

 

 

MATCHING CRIETRIA 

 

None, as this study is an analytical cross-sectional study. 

 

 

 

VARIABLES 

 

Independent variables 

 

1. Gender 

2. Height 

3. Weight 

 

Dependent variables 

 

1. Blood pressure 

2. Heart rate 

3. Respiratory rate 

4. Oxygen Saturation level 

5. Rate of perceived exertion 
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OUTCOME MEASURES: 

Pre post cardio respiratory parameters of the 3 versions of STS 

 

 

 

OPERATIONAL DEFINATIONS 

 

 

Post-COVID (Coronavirus Disease) : Post-COVID conditions are a wide range of new, returning, or ongoing health 

problems people can experience four or more weeks after first being infected with the virus that causes COVID-19. Even 

people who did not have COVID-19 symptoms in the days or weeks after they were infected can have post-COVID 

conditions. 

 Submaximal exercise test: Submaximal exercise tests are used to predict maximal aerobic capacity or to assess the ability 

to perform a standardized exercise or task. 

Acute respiratory distress syndrome: A range of conditions can result in a diffuse acute inflammatory process in the lungs 

called acute lung injury (ALI); when severe (as defined by hypoxemia), this is termed as the acute respiratory distress 

syndrome. 
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PHOTOGRAPHS OF THE PROCEDURE: 

 

Photograph 1. Baseline and post-test blood pressure measurement: 

 

                                  

 

Photograph 2. Baseline and post-test heart rate, respiratory rate, oxygen saturation and rate of perceived exertion 

measurement: 
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Photograph 3. Starting position for sit to stand test: 

 

 

 

 

Photograph 4. End position for sit to stand test 
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METHOD OF MEASUREMENT: 

 

Pre-test and post-test measurement of cardio respiratory parameters such as blood pressure, heart rate, respiratory rate, 

oxygen saturation level, and rate of perceived exertion.  

Sit to stand test (STS) was done using a chair with a hard seat, whose floor- to -seat height was 48cm placing it against a 

wall. After explaining the requirements and precautions to the participants, the participant asked to sit with his/her feet 

exactly flat on ground and his/her upper limbs folded across chest and then to stand up all the way and sit down again 

without using arms. The participants have to repeat this test as quickly as possible. 

In 1-min STS participants asked to repeat test, as quickly as possible for complete 1 minute. 

During 30-sec STS participants asked to repeat sit to stand action for 30-sec as quickly as possible. 

In 5-rep STS, time taken to stand five times from sitting position as rapidly as possible was noted 

 

 

 

 

STUDY INSTRUMENTS/DATA COLLECTION TOOLS: 

 

1. Pulse oximeter 

2. Sphygmomanometer 

3. Hand held dynamometer  

4. Stopwatch. 

5. Modified Borg CR-10 scale 

6. Chair 

7. Pen 
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SPECIFICATIONS OF INSTRUMENTS: 

 

1. Pulse Oximeter: It was used to measure Heart rate and oxygen desaturation, before, during and after STS test. 

 

 

2. Sphygmomanometer: Sphygmomanometer was used to measure blood pressure before and after each sit-to-

stand test. 

 

 

 

 

3. Hand held dynamometer: It was used to measure isometric quadriceps muscle strength. 
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4. Stopwatch: It was used to measure time taken to complete 5-rep STS, 30-sec STS and 1-min STS 

 

 

 

 

5. Chair with back rest and with or without armrest.  
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6. Modified Borg CR-10 scale: Rate of perceived exertion was measured by Modified Borg CR-10 scale before an 

 

 

7. Pen 

 

 

 

 

 

 

METHOD OF DATA COLLECTION RELEVANT TO OBJECTIVE: 

 

Permission from Head of institute and Ethics committee was taken. Participants with mild and moderate HRCT score was 

recruited. Study was explained and written consent was taken from participants. Demographic data was collected and 

initial assessment of the participants was done. Base line cardio respiratory parameters was taken (BP, HR, RR, SpO2, 

RPE) prior the test. Participants were excluded if he/she was hypoxic at rest i.e, spO2<94% and one with unstable cardiac 

condition (i.e., at resting systolic BP>180mmHg and diastolic BP>100mmHg). Quadriceps muscle strength was measured 
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using hand held dynamometer with knee of the participant placed in 90° flexion. STS test requirements and precautions 

was explained to participants, after wards three sit-to-stand tests (5-rep STS test, 30-s STS test and 1- min STS test) was 

performed according to the recovery of baseline parameters. During 1 min STS test patient whose spO2 drops below 88% 

was excluded from the test. If the participant experience symptoms such as dizziness, light headedness or they are short 

of breath with an elevated heart rate were asked to rest and terminate the test. After 5-rep STS test, there was at least 5 

min interval for rest; after 30-sec STS rest period was of 15 min, and for 1-min STS rest period was 30 min. Score was 

considered according to the minimum time taken among three trials of 5-rep STS, maximum value of two trials of 30-sec 

STS and number of repetitions in 1-min STS was noted. Lastly post-test parameters will be taken after each test and data 

will be collected and analysed. 
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GENERAL PROCEDURE:  

 

Flow chart of general procedure: 

 

 

Permission from the head of the institution and the ethics committee was taken.

Contacts were traced after discharge, participants with Post-Covid were recruited

Written consent was obtained from the participants

Explanation about the procedure was given to the participants

Demographic data was collected from participants.

Base line cardio respiratory parameters was taken ( BP, HR, RR, SpO2, RPE) 

Participants whose resting spO2<93% and resting systolic BP>180mmHg or diastolic 
BP>100mmHg were excluded.

Isometric quadriceps muscle strength was measured using hand held dynamometer.

Afterwards, STS test requirements and precautions were explained to participants .

Three sit to stand tests (5-rep STS test, 30-s STS test and 1- min STS test) were 
performed according to the recovery of baseline parameters.

During 1-min STS test patient whose spO2 drops below 88% was excluded.

Symptoms such as dizziness, light headedness or short of breath with an elevated 
heart rate, such participants were asked to rest and terminate the test.

After 5-rep STS test, there was at least 5 min interval for rest; after 30-sec STS rest 
period was of 15 min, and for 1-min STS rest period was 30 min

The minimum time taken among three trials of 5-rep STS , maximum value of two 
trials of 30-s STS and number of repetitions in 1 minute STS were consider as score

Post test parameters were taken after each test

Data was collected and analyzed
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DATA MANAGEMENT AND ANALYSIS PROCEDURE: 
 
 
All data was entered into MS excel sheet, coded and analyzed in software STATA, version 10.1,2011 

Time to time backup was taken. 

The validity and reliability of the data was checked by guide and expert. 

In any way patient identity and confidentiality was not disclosed. 

Statistical analysis was done by using EPI info software version 7. 
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                   DATA ANALYSIS AND RESULT: 

 
 

Data was entered in MS excel, coded and analyzed in statistical software STATA, version 10.1,2011.  

Data analysis included both descriptive and interferential statistics. 

Descriptive statistics were used to summarize quantitative variables with mean, standard deviation (SD), while frequency 

and percentages were used to summarize categorical (qualitative) variables.  

Inferential statistics included tests of significance and P values.  

Between-the-group differences in means in two groups were tested with Two-independent unpaired t-test for 

quantitative parameters. 

P value< 0.05 was considered statistically significant for all the comparisons.
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RESULTS: 
 

Table 1: Age wise distribution    

                                                  

Age 

 Frequency Percent 

 

30-35 11 31.4 

36-40 9 25.7 

41-45 15 42.9 

Total 35 100.0 

 Age 

N 35 

Mean 38.49 

Std. 

Deviation 
5.084 

 

 

 

A total of 35 participants were participated in which 11 participants in 30-45 year range, 9 

participants in 36-40 years range and 15 participants in 41-45 years range. 

The mean age was 38.49 with SD = 5.084.  
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Table 2: Gender wise distribution                                                 

 

Female 11 

Male 24 

 

  

 

The total of 11 female (31%) and 24 male (69%) participated in the study.    
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Table 3: Severity according to HRCT score                                                                                                                   
                                                                                                                  

HRCT 

 Frequenc

y 

Percent Valid 

Percent 

Cumulative 

Percent 

 

 

Mild 25 71.4 71.4 71.4 

Moderate 10 28.6 28.6 100.0 

Total 35 100.0 100.0  

 

 

 

Table 4: Mean and SD of HRCT score and QMS 

                                                                                                

 HRCT score Quadriceps 

Muscle 

Strength(kg) 

N 35 35 

Mean 7.00 11.63 

Std. 

Deviation 
4.665 2.921 

 

The sample comprised of participants with 25 mild severity and 10 moderate severity.    

The mean of HRCT score was 7.00 with SD = 4.665  

The mean of quadriceps muscle strength was 11.63 with SD = 2.921 
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Table 5: Pre and Post cardiorespiratory response to 1-min STS 
 

 Mean S.D. T value P value 

Systolic Blood 

Pressure 

Base line 122.00 
12.21

1 
-4.127 <0.001 

1-Min Sit to stand 

(Post) 
127.03 

10.32

3 

Diastolic Blood 

Pressure 

Base line 78.06 9.356 

-3.621 <0.001 1-Min Sit to stand 

(Post) 
81.54 8.746 

Heart rate 

Base line 84.46 
10.97

1 
-20.158 <0.001 

1-Min Sit to stand 

(Post) 
110.11 5.723 

Respiratory 

rate 

Base line 20.49 2.548 

-19.287 <0.001 1-Min Sit to stand 

(Post) 
25.57 1.754 

SpO2 

Base line 96.91 1.011 

11.125 <0.001 1-Min Sit to stand 

(Post) 
95.14 1.141 

Rate of 

perceived 

exertion 

Base line .957 .6792 

-36.24 <0.001 1-Min Sit to stand 

(Post) 
5.40 1.090 

 
The mean for base line systolic blood pressure was 122, for post the mean was 127 with SD = 12 

and 10 respectively. The T value -4.127 and P value of <0.001 suggesting that there was a highly 

significant change in Systolic Blood Pressure post-test. 

Further the mean for base line diastolic blood pressure was 78, for post the mean was 81.54 

with SD = 9.35 and 8.74 respectively. The T value -3.621 with P value of <0.001 suggesting that 

there were also highly significant changes in diastolic blood pressure post-test. 

The mean for base line heart rate was 84.46, after 1 min STS the mean was 110.11 with SD = 

10.971 and 5.723, the T value -20.158 with P value of <0.001 suggesting a highly significant 

changes in heart rate post-test. 

After taking respiratory rate the mean for pre-test was 20.49, for post mean was 25.57 with SD 

2.548 and 1.754 along with T value -19.287 and P value <0.001 again suggesting highly 
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significant response in respiratory rate post-test. 

 The mean for baseline oxygen saturation was 96.91, post-test mean was 95.14 having SD = 

1.011 and 1.141 with T value 11.125 and P value <0.001 shows significant change in saturation 

post-test. The mean of rate of perceived exertion for baseline was 0.957 and 5.40 for post-test 

whereas SD = 0.679 and 1.090 respectively, with T value -36.24 and P value <0.001 suggesting 

highly significant change in perceived exertion post-test.  

 

Table 6: Pre and Post cardiorespiratory response in 30 sec STS 
 

 Mean S.D. T value P value 

Systolic Blood 

Pressure 

Base line 122.00 
12.21

1 
-4.093 <0.001 

30 Sec Sit to stand 

(Post) 
126.03 

10.68

4 

Diastolic Blood 

Pressure 

Base line 78.06 9.356 

-3.665 <0.001 30 Sec Sit to stand 

(Post)) 
80.94 8.845 

Heart rate 

Base line 84.46 
10.97

1 
-19.814 <0.001 

30 Sec Sit to stand 

(Post) 
102.43 8.975 

Respiratory 

rate 

Base line 20.49 2.548 

-12.061 <0.001 30 Sec Sit to stand 

(Post) 
24.03 1.871 

SpO2 

Base line 96.91 1.011 

5.688 <0.001 30 Sec Sit to stand 

(Post)) 
96.00 1.085 

Rate of 

perceived 

exertion 

Base line 0.957 .6792 

-37.014 <0.001 30 Sec Sit to stand 

(Post) 
3.94 0.765 

 
In the above table when the pre-test and post-test cardiorespiratory responses were observed. 

The mean for base line systolic blood pressure was 122, for post the mean was 126 with SD = 

12.211 and 10.684 respectively. The T value -4.093 with P value of <0.001 suggesting that there 

was a highly significant changes in Systolic Blood Pressure post-test. 
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Further the mean for base line diastolic blood pressure was 78, for post the mean was 80.94 

with SD = 9.35 and 8.845 respectively. The T value -3.665 with P value of <0.001 suggesting that 

there were also highly significant changes in diastolic blood pressure post-test. 

The mean for base line heart rate was 84.46, after test the mean was 102.43 with SD = 10.971 

and 8.975, the T value -19.814 with P value of <0.001 suggesting a highly significant changes in 

heart rate post-test. 

After taking respiratory rate the mean for pre-test was 20.49, for post mean was 24.03 with SD 

= 2.548 and 1.871 along with T value -12.061 and P value <0.001 again suggesting highly 

significant response in respiratory rate post-test. The mean for baseline oxygen saturation was 

96.91, post-test mean was 96.00 having SD = 1.011 and 1.085 with T value 5.688 and P value 

<0.001 shows significant change in saturation post-test.  

The mean of rate of perceived exertion for baseline was 0.957 and 3.94 for post-test whereas 

SD = 0.679 and 0.765 respectively, with T value -37.014 and P value <0.001 suggesting highly 

significant change in perceived exertion post-test.   
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Table 7: Pre and Post cardiorespiratory response in 5 rep STS 
 

 Mean S.D. T value P value 

Systolic Blood 

Pressure 

Base line 122.00 
12.21

1 
-0.711 0.482 

5 Repetition Sit to 

stand (Post) 
122.60 

10.29

0 

Diastolic Blood 

Pressure 

Base line 78.06 9.356 

-0.827 0.414 5 Repetition Sit to 

stand (Post) 
78.66 8.670 

Heart rate 

Base line 84.46 
10.97

1 
-11.07 <0.001 

5 Repetition Sit to 

stand (Post) 
93.09 9.230 

Respiratory 

rate 

Base line 20.49 2.548 

-8.327 <0.001 5 Repetition Sit to 

stand (Post) 
22.29 2.308 

SpO2 

Base line 96.91 1.011 

-3.431 0.002 5 Repetition Sit to 

stand (Post) 
97.26 .980 

Rate of 

perceived 

exertion 

Base line .957 .6792 

-12.634 <0.001 5 Repetition Sit to 

stand (Post) 
2.26 .852 

 
In the above table the pre and post-test cardiorespiratory responses were observed. 

The mean for base line systolic blood pressure was 122, for post-test the mean was 122.60 with 

SD = 12.211 and 10.290 respectively. The T value -0.711 with P value 0.482 suggesting that 

there was not significant change in systolic blood pressure post-test. 

Further the mean for base line diastolic blood pressure was 78.06, for post the mean was 78.66 

with SD = 9.356 and 8.670 respectively. The T value -0.711 with P value 0.414 suggesting that 

there was also not significant change in diastolic blood pressure post-test. 

The mean for base line heart rate was 84.46, after test the mean was 93.09 with SD = 10.971 

and 9.230, the T value -11.07 with P value <0.001 suggesting a highly significant changes in 

heart rate post-test. 

After taking respiratory rate the mean for pre-test was 20.49, for post mean was 22.29 with SD 
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= 2.548 and 2.308 along with T value -8.327 and P value <0.001 again suggesting highly 

significant response in respiratory rate post-test.  

The mean for baseline oxygen saturation was 96.91, post-test mean was 97.26 having SD = 

1.011 and 0.980 with T value -3.431 and P value 0.002 shows significant change in saturation 

post-test. The mean of rate of perceived exertion for baseline was 0.957 and 2.26 for post-test 

whereas SD = 0.679 and 0.852 respectively, with T value -12.634 and P value <0.001 suggesting 

highly significant change in perceived exertion post-test.   
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Table 9: Comparison of Post-test cardiorespiratory response of 5 rep STS and 1-min STS  
 

 Mean S.D. T value P value 

Systolic Blood 

Pressure 

5 Repetition Sit to 

stand (Post) 
122.60 

10.29

0 
-6.511 <0.001 

1 Min Sit to stand 

(Post) 
127.03 

10.32

3 

Diastolic Blood 

Pressure 

5 Repetition Sit to 

stand (Post) 
78.66 8.670 

-3.78 <0.001 
1 Min Sit to stand 

(Post) 
81.54 8.746 

Heart rate 

5 Repetition Sit to 

stand (Post) 
93.09 9.230 

-16.797 <0.001 
1 Min Sit to stand 

(Post) 
110.11 5.723 

Respiratory 

rate 

5 Repetition Sit to 

stand (Post) 
22.29 2.308 

-13.833 <0.001 
1 Min Sit to stand 

(Post) 
25.57 1.754 

SpO2 

5 Repetition Sit to 

stand (Post) 
97.26 0.980 

12.986 <0.001 
1 Min Sit to stand 

(Post) 
95.14 1.141 

Rate of 

perceived 

exertion 

5 Repetition Sit to 

stand (Post) 
2.26 0.852 

-33.805 <0.001 
1 Min Sit to stand 

(Post) 
5.40 1.090 
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Table 10: Comparison of Post-test cardiorespiratory response of 1-min STS and 30 sec STS 
 

 Mean S.D. T value P value 

Systolic Blood 

Pressure 

30 Sec Sit to stand 

(Post) 
126.03 

10.68

4 
-1.985 0.055 

1 Min Sit to stand 

(Post) 
127.03 

10.32

3 

Diastolic Blood 

Pressure 

30 Sec Sit to stand 

(Post) 
80.94 8.845 

-1.268 0.213 
1 Min Sit to stand 

(Post) 
81.54 8.746 

Heart rate 

30 Sec Sit to stand 

(Post) 
102.43 8.975 

-8.801 <0.001 
1 Min Sit to stand 

(Post) 
110.11 5.723 

Respiratory 

rate 

30 Sec Sit to stand 

(Post) 
24.03 1.871 

-10.303 <0.001 
1 Min Sit to stand 

(Post) 
25.57 1.754 

SpO2 

30 Sec Sit to stand 

(Post) 
96.00 1.085 

6.565 <0.001 
1 Min Sit to stand 

(Post) 
95.14 1.141 

Rate of 

perceived 

exertion 

30 Sec Sit to stand 

(Post) 
3.94 0.765 

-14.113 <0.001 
1 Min Sit to stand 

(Post) 
5.40 1.090 
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The above graph shows, 
 
When post-test cardiorespiratory changes of 1-min STS was compared to 5 rep STS, parameters of 1-min STS were 

statistically highly significant than 5 rep STS with P value <0.001. 

Similarly, when post-test cardiorespiratory changes of 30 sec STS compared to 1-min STS, other than blood pressure 

changes, remaining parameters like heart rate, respiratory rate, oxygen saturation and rate of perceived exertion were 

highly significant. 

The mean of systolic blood pressure for post 30 sec STS was 126.03, for post 1-min STS was 127.03 with SD = 10.684 and 

10.323 with T value -1.985 and P value 0.055 shows the response for systolic blood pressure were not significant. 

Further for diastolic blood pressure the mean for 30 sec STS was 80.94 and 81.54 for 1-min STS along with SD = 8.845 for 

30 sec STS and SD = 8.746 for 1-min STS and T value -1.268 with P value 0.213 respectively, showing non-significant 

response in diastolic blood pressure.  
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Table 8: Comparison of cardiorespiratory response of 5 rep STS and 30 sec STS 
 

 Mean S.D. T value P value 

Systolic Blood 

Pressure 

5 Repetition Sit to 

stand (Post) 
122.60 

10.29

0 
-6.868 <0.001 

30 Sec Sit to stand 

(Post) 
126.03 

10.68

4 

Diastolic Blood 

Pressure 

5 Repetition Sit to 

stand (Post) 
78.66 8.670 

-3.704 <0.001 
30 Sec Sit to stand 

(Post) 
80.94 8.845 

Heart rate 

5 Repetition Sit to 

stand (Post) 
93.09 9.230 

-11.424 <0.001 
30 Sec Sit to stand 

(Post) 
102.43 8.975 

Respiratory 

rate 

5 Repetition Sit to 

stand (Post) 
22.29 2.308 

-7.985 <0.001 
30 Sec Sit to stand 

(Post) 
24.03 1.871 

SpO2 

5 Repetition Sit to 

stand (Post) 
97.26 0.980 

9.105 <0.001 
30 Sec Sit to stand 

(Post) 
96.00 1.085 

Rate of 

perceived 

exertion 

5 Repetition Sit to 

stand (Post) 
2.26 0.852 

-21.173 <0.001 
30 Sec Sit to stand 

(Post) 
3.94 0.765 

 
In the above table the 5 rep STS and 30 sec STS cardiorespiratory responses were observed. 

The mean of 5 rep STS for systolic blood pressure was 122.60, for 30 sec STS the mean was 126.03 with SD = 10.290 and 

10.684 respectively. 

The T value -6.868 with P value <0.001 suggesting that there was highly significant change in Systolic Blood Pressure. 

Further the mean of diastolic blood pressure for 5 rep STS was 78.66, for 30 sec STS the mean was 80.94 with SD = 8.670 

and 8.845 respectively. 

The T value -3.704 with P value <0.001 suggesting highly significant change in diastolic blood pressure. 

The mean of heart rate for 5 rep STS was 93.09, after 30 sec STS the mean was 102.43 with SD = 9.230 and 8.275, the T 

value -11.424 with P value <0.001 suggesting a highly significant changes in heart rate. 
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After taking respiratory rate the mean for 5 rep STS was 22.29, for 30 sec STS mean was 24.03 with SD = 2.308 and 1.871 

along with T value -7.985 and P value <0.001 again suggesting highly significant response in respiratory rate post-test.  

The mean of oxygen saturation for 5 rep STS was 97.26, post 30 sec STS mean was 99.00 having SD = 0.980 and 1.085 

with T value 9.105 and P value <0.001 shows significant change in saturation post-test.  

The mean of rate of perceived exertion for 5 rep STS was 2.26 and 3.94 for 30 sec STS whereas SD = 0.852 and 0.765 

respectively, with T value -21.173 and P value <0.001 suggesting highly significant change in perceived exertion post-test.   

Thus, from all the three test, 1-min STS has the maximum cardiorespiratory response followed by 30 sec STS and lastly 5 

rep STS respectively.  
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Table 10: Number of repetitions and time taken to complete STS 
 

Report 

 5 Rep STS 

(sec) 

30 sec STS 

(Rep) 

1 min STS 

(Rep) 

N 35 35 35 

Mean 14.14 11.63 21.23 

Std. 

Deviation 
2.017 2.030 2.340 

 

 
 
The above graph shows the mean of repetitions for 5 Rep STS (sec) was 14.14 with SD = 2.017, the mean of 30 sec STS 
was 11.63 with SD = 2.030 and the mean of 1 min STS was 21.23 with SD = 2.340 respectively.    
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Table 11: Correlation of 5 rep STS with 1-min STS and 30 sec STS 
 

Descriptive Statistics 

 Mean S.D. Correlation 

coefficient 

P value 

5 Rep STS (sec) 14.14 2.017   

30 sec STS (Rep) 11.63 2.030 -0.554 <0.001 

1 min STS (Rep) 21.23 2.340 -0.662 <0.001 

 
The above table suggest that, 5 rep STS with 1-min STS also shows strong negative correlation (r = -0.662) and 5 rep STS 
with 30 sec STS shows moderate negative correlation (r = -0.554) and  
 
 
Table 11: Correlation of 30 sec STS with 1-min STS 
 

Descriptive Statistics  
Mean S.D. Correlation coefficient P value 

30 sec STS (Rep) 11.63 2.030   

1 min STS (Rep) 21.23 2.340 0.885 <0.001 

 
Whereas descriptive statistics of 30 sec STS with 1-min STS shows strong positive correlation (r = 0.885), which means 
that values in 30 sec STS with 1-min STS are directly proportional to each other. 
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DISCUSSION: 

 

In our study 35 post covid patients with mild and moderate severity according to HRCT score were assessed for 

cardiorespiratory responses to 1-min STS, 30 sec STS, and 5 rep STS. The results found were as follows, 

 

The pre post cardiorespiratory changes after 1-min STS and 30 sec STS were all statistically highly significant but 5 rep STS 

the cardiorespiratory responses did not rise statistically when compared to initial base line except for heart rate, 

respiratory rate and rate of perceived- exertion. Also, the post- test parameter differences between 1 min STS and 30 sec 

STS were statistically highly significant except for systolic blood pressure and diastolic blood pressure. Also, when post- 

test parameters of 1-min STS were compared to 5 rep STS the results were statistically highly significant. Lastly the 

difference was again highly significant for post-test parameters for 30 sec STS and 5 rep STS. 

 

Our results are in line with study done by Andrea A Morita et al. She concluded that higher hemodynamic and circulatory 

changes were observed in 1-min STS version in comparison to the other 2 tests. The 1-min STS and 30 sec STS protocols 

depicted fall in oxygenation, rise in heart rate, symptoms of dyspnea, systolic blood pressure, and fatigue. It is suggested 

by evidences that the longer test (i.e., 1-min STS) requires greater physiological cardiorespiratory responses15. Hence as 

VO2 increases linearly with increase in standing up frequency, thereby increasing cardiorespiratory responses. 

 

Similarly, study done by Keisuke Nakamura et al., suggested that the incremental increase in VO2 produces a gradual 

rising physiological response to increasing intensity. He too explained that STS versions varies with the frequency of 

standing up and as the frequency of standing up increases, there will be linear rise in VO2, Systolic blood pressure Heart 

rate, and Borg Scale score28. 

 

T. Vaidya et al. also explained in their study, that the shorter STS variants gives more information about muscle power. 

The medium-sized version and the longer form informs about cardiorespiratory parameters, exercise endurance and 

aerobic capacity. Thus, longer form assess the individual capacity of endurance at speed, velocity or power and hence 

higher oxygen consumption and thus higher incremental cardiorespiratory responses29. 

 

Thus, when the 3 variations of STS were compared the pre post inter parameters were higher for 1-min STS and 30 sec 

STS as they are longer and involve more repetitions as compared to 5 rep STS. The 5 rep STS did not show higher 
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physiological variations in our study. Further post parameters of different tests when compared showed statistically 

highly significant difference. The difference can be attributed again to difference in terms of speed performance, test 

time, number of repetitions and physiological demands. Therefore as 5 rep STS has the lowest frequency of activity hence 

no statistical physiological changes were observed and it was lowest in terms of rise of outcome parameters. 

 

Qin Zhang et al., explained that the 5 rep STS has a better patient experience, higher completion rate, lower change in 

heart rate and lower RPE levels as compared to the 30 sec STS. Most patients felt that 30 sec STS was more strenuous 

than 5 rep STS because the 5 rep STS requires less energy and time than 30 sec STS21. 

 

In our study there is a strong positive correlation between 1-min STS and 30 sec STS with correlation coefficient (r = 

0.885), which suggest that values in 30 sec STS with 1-min STS are directly proportional to each other. 

 Whereas 1-min STS with 5 rep STS shows strong negative correlation (r = -0.662) 

Thus, various forms of STS produce different physiological responses. These physiological responses are different and 

involves other determinants as the duration of exercises differ. A meta-analysis shows evidence that short STS is capable 

to assess leg strength while long STS evaluates exercise tolerance. 

 

Though in our study 1-min STS and 30 sec STS correlate significantly in terms of repetition and not with 5 repetition STS 

but comparison of physiologic response for three test shows that physiologic demands are different for each test hence 

we cannot use one test for the other. 
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STRENGTH OF THE STUDY 

 

Comparison of 3 STS forms were done in terms of cardiorespiratory parameters and analysis of physiologic and 

hemodynamic work was done. 
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WEAKNESS OF THE STUDY 

• Age group was restricted 

• Severe post covid patients were excluded 
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LIMITATIONS OF THE STUDY 

 

• Limited studies are documented for correlation of sit to stand test in post covid patients.  

• Severe covid patients were not included 
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CONCLUSION 

 

Comparing the physiologic responses to the three tests revealed that each test has different physiological demands, 

making it difficult to apply the results of one test to another. 

Strong, positive association was found between 30 sec STS with 1-min STS. 
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RECOMMENDATIONS 

 

It is further recommended that multi-centric studies with same population in different geographic areas with large 

sample size could help in further findings. 
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CLINICAL IMPLICATION 

 

The results of the present study suggest that comparison of 3 forms of STS in terms of post-test cardiorespiratory 

responses showed statistically highly significant difference. The physiological demand of each test was different hence 

one cannot be used in place of other but since number of repetitions wise are correlating in 1-min STS and 30 sec STS so 

if the individual is not able to do 1-min STS test it can be used to extrapolate results for one minute STS. 
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SUMMARY: 

 

 Since there are several variants of sit to stand test like 5-repetition STS, 30-sec STS and 1-min STS. Studying variants with 

respect to post covid-19 patients was undertaken to asses functional capacity and pre post cardiorespiratory parameters 

were studied and compared. 

An analytical cross-sectional study was carried out in hospital-based setting with mild and moderate severity of post 

covid patients. 35 patients performed 3 variants (1-min STS, 30 sec STS, 5 rep STS) of STS protocols within specific time 

interval to assess pre and post-test cardiorespiratory responses. The results were found to be statistically highly 

significant for pre and post 1-min STS and 30 sec STS but not significant in 5 rep STS except for heart rate, respiratory rate 

and rate of perceived exertion. Also, the post cardiorespiratory parameters for the 3 tests when compared showed 

statistically high significant difference suggesting varied physiological and hemodynamic demands. Also, there was a 

strong positive correlation between 30 sec STS and 1-min STS but moderate negative correlation between 5 rep STS and 

1-min STS. 
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Annexure I (a) 
 

 
                                                       PROFORMA 

 
 

      NAME-                                                                                                                                     

      AGE/GENDER-                                                                                                              DATE- 

      ADDRESS-                                                  

      OCCUPATION- 

      HEIGHT-                                                                                                                      WEIGHT-                             

      DATE OF EVALUATION- 

      CHIEF COMPLAINTS- 

       

HRCT SCORE- GRADE OF LUNG INVOLVMENT-  

              

QUADRICEP MUSCLE STRENGTH- 

        
       VITAL PARAMETERS- 

  

Parameters Baseline After 
5-rep 
STS 

After 
30-sec 
STS 

After 
1-min 
STS 

Blood Pressure     

Heart Rate     

Respiratory Rate     

SpO2     

Rate of perceived 
exertion (score) 

    

 
 TIME TAKEN/REPETITION OF STS- 

 
                  5-rep STS- ___sec, 30-sec STS-___rep, 1-min STS- ___rep      
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Annexure II(a) 
 

PERMISSION LETTER 
 

To, 

 
The Head of Institute, 

 

 

 

 

 

Subject: Permission to carry out research work. 

Respected Sir/Madam, 

I, Mr/Miss _, student of Master of Physiotherapy, would request you 

to grant me permission to carry out my research work in newly diagnosed diabetes patients. 

My research topic is “Comparison of 5-repetition sit to stand with 1-minute sit to stand and 

30-second sit to stand with 1-minute sit to stand in post covid patients aged 30–45 years; A 

cross-sectional analytical study” 

I kindly request you to do the needful in this regard. 

 
Thanking you in anticipation. 

Yours sincerely, 

Research student 

Date: 

Place: 
 

Guide Head of Institute 
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Annexure II (b) 
 

PERMISSION LETTER 
 

To, 

 
The Chairman, 

Ethics Committee. 

 

 

 

 

Subject: Permission to carry out research work. 

Respected sir/madam 

I, Mr/Miss , student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work. 

My research topic is, “Comparison of 5-repetition sit to stand with 1-minute sit to stand and 

30-second sit to stand with 1-minute sit to stand in post covid patients aged 30–45 years; A 

cross-sectional analytical study” 

I promise that the ethics as well as participants care shall be duly complied. 

I kindly request you to do the needful in this regard. 

Yours sincerely, 

Research student 

Date: 

Place: 
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Annexure III (a) 
 

PATIENTS INFORMATION SHEET 
 
 

 
Purpose: 

 
To ensure that written informed consent is obtained from participants according to the 

regulatory requirements of ICMR and approved by IEC. 

 
 

Scope: 

 
This standard operational procedure includes both male and female post covid patients are 

voluntarily willing to participate in this study. 

 
 

Responsibilities: 

 
The researcher will obtain written informed consent from all the participants who are 

volunteering to be the part of this study. 

 
 

Procedure: 

 
1. The researcher will select the participants who are newly diagnosed diabetic patients 

 
2. The investigator will explain the experimental protocol to allay apprehension and answer all 

the queries of the participant. 

3. If the participant decides to participate then they would be consented according to the 

standard operational procedure. 

4. If the participant expresses interest but has some doubts in that case they would be solved. 
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5. If the participants are comfortable with the explanation, then they will fill the 

informed consent according to standard operational procedure. 

6. Study procedures will begin after the participant’s concern. 

 
7. Detailed medical and any other physical problem history will be obtained from the 

participants so as to verify the inclusion and exclusion criteria. 

8. If participant wants to discuss this information to their family members, then they entitled 

to do so before giving the consent 

General information to research participants: 

 
1. Name: 

Age: 

Sex: 
 

Date: 

 
2. You would be required to fill the Performa and the purpose of the research is to study 

“Comparison of 5-repetition sit to stand with 1-minute sit to stand and 30-second sit to 

stand with 1-minute sit to stand in post covid patients aged 30–45 years; A cross-

sectional analytical study” 

3. If you are willing to voluntarily participate in the study then you are expected to enroll with 

us right from the moment of filling Performa till the completion of the test. 

 
 

4. If you are uncomfortable during this period then kindly let us know so that we can help you 

and overcome your problems without any untoward effect. 

 
 

5. You will not be given any reimbursement and compensation. 
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6. If at any moment you want to discontinue from this research study then you are free to do so 

and there would not be any hindrance from our side. 

 
 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 

 
 

8. The data obtained from this study would be confidentially protected and maintained and if 

the photograph is used then your identity would not be revealed. If the photograph is published 

then permission would be obtained. 

 
 

9. All the risk of various test procedures required for this study will be explained to you and 

accordingly the consent will be taken. 

 
 

10. If you feel exhausted or unable to complete the test you need not worry and let  us know 

so that necessary steps can be initiated. 

 
 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

 
 

12. Name of Researcher: 

 
Phone number: 

 
Address: 
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13. Name of Guide: 

Phone number: 

Address: 

 

 
14. Name of Institution: 
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Annexure III (b) 
 

रुग्णांची मणहिती पहिकण 

 

उदे्दश : 

 

आयसीमारच्या नियामक आवश्यकता आनि आयइसीिे मान्यता निलेल्या मानितीिुसार नलखित मानिती निली आिे. 

 

व्याप्ती : 

या मािक ऑपेरेशिल पद्धतीत " 5-पुनरावृत्ती बैठकीची तुलना 1 मिमनटाांकररता उभे राहण्यासाठी आमि 30-सेकां द बसण्याची तुलना 1 

मिमनटाांकररता उभे राहण्यासाठी   30-45 वर्ाांच्या पोस्ट-कोव्हिड रूग्ाांिधे्य ; एक क्रॉस मवभागीय मवशे्लर्िात्मक अभ्यास 

 

          जबाबिारी: 

संशोधक  या अभ्यासाचा भाग िोिाऱ्या सववकडूि लेिी सूनचत संमती घेईल. 

 

            प्रनिया: 

1. संशोधक 30-45 वर्ाांच्या पोस्ट-कोव्हिड रूग्ाांिधे्य  निवड करेल. 

2. अने्वषि कमी करण्यासाठी आनि सिभागीच्या सवव प्रशिांची उत्तरे शोधक प्रायोनगक प्रोटोकॉलचे स्पष्टीकरि िेतील. 

3. जर सिभागीिे भाग घेण्याचा नििवय घेतला असेल तर त्ांिा मािक ऑपरेशि प्रनियेिुसार संमती निली जाईल. 

4. जर सिभागीिे स्वारस्य व्यक्त केले परंतु त्ा बाबतीत कािी शंका असतील तर त्ांचे निराकरि िोईल. 

5. जर सिभागी स्पष्टीकरिास आरामिायक असतील तर ते मािक पररचालि प्रनियेिुसार मानितीची संमती भरतील. 

6. सिभागाच्या संमतीिंतर अभ्यास प्रनिया सुरू िोईल. 

7. समावेश आनि वगळण्याच्या निकषांची पडताळिी करण्यासाठी सिभागीकंडूि तपशीलवार वैद्यकीय आनि इतर कोित्ािी शारीररक 

समसे्यचा इनतिास प्राप्त केला जाईल. 

8. जर सिभागीला त्ांच्या कुटंुबातील सिस्यांसि या मानितीवर चचाव करायची असेल तर संमती िेण्यापूवी त्ांिा तसे करण्याचा िक्क आिे. 

 

      संशोधि करिाऱ्य्ांिा सामान्य मानिती: 

1. िाव: वय: नलंग: तारीि: 

आपल्याला भरिे आवश्यक आिेेः  संशोधि अभ्यासाचा िेतू : “5-पुनरावृत्ती बैठकीची तुलना 1 मिमनटाांकररता उभे राहण्यासाठी आमि 30-

सेकां द बसण्याची तुलना 1 मिमनटाांकररता उभे राहण्यासाठी   30-45 वर्ाांच्या पोस्ट-कोव्हिड रूग्ाांिधे्य ; एक क्रॉस मवभागीय 

मवशे्लर्िात्मक अभ्यास”  

2. आपि से्वचे्छिे अभ्यासामधे्य भाग घेऊ इखच्छत असल्यास परीके्षची पूतवता िोईपयंत परफॉरमेशि भरण्याच्या क्षिापासूि आपि 

आमच्यासि िोिंिी करिे अपेनक्षत आिे. 

3. जर आपि या कालावधीत अस्वस्थ असाल तर कृपया ियापूववक आम्हाला कळवा जेिेकरूि आम्ही आपल्याला कोित्ािी प्रकारचा 

अनप्रय पररिाम ि करता आपली मित करू शकू आनि आपल्या अडचिीवंर नवजय नमळवू शकू. 

4. आपिास कोितेिी िुकसाि भरपाई निली जािार िािी. 
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5. जर तुम्हाला या क्षिी या अभ्यासाचा अभ्यास बंि करायचा असेल तर तुम्ही तसे करण्यास मोकळे आिात आनि आमच्या बाजूिे कोितािी 

अडथळा येिार िािी. 

6. संमतीपत्र घेण्यापूवी अभ्यासाचे जोिीम, अस्वस्थता, फायिे आनि तोटे यांचे तपशील आपल्याला स्पष्ट केले जातील. 

7. या अभ्यासामधूि प्राप्त केलेला डेटा गुप्तपिे संरनक्षत आनि रािला जाईल आनि जर छायानचत्र वापरला गेला तर आपली ओळि प्रकट 

िोिार िािी. जर छायानचत्र प्रकानशत झाले तर परवािगी घेतली जाईल. 

8. या अभ्यासासाठी आवशयक असलेल्या चाचिी प्रनियेची सवव जोिीम आपल्याला स्पष्ट केली जाईल आनि त्ािुसार संमती घेतली जाईल. 

9. आपि थकल्यासारिे नकंवा कसोटी पूिव करण्यात अक्षम झाल्यास आपल्याला काळजी करण्याची आवशयकता िािी आनि आम्हाला 

कळवा जेिेकरुि आवशयक पावले उचलता येतील. 

10. आपि कोित्ािी क्षिी समाधािी िसल्यास आपि कोित्ािी पररिामानशवाय कधीिी माघार घेऊ शकता. 

11. संशोधकाचे िाव:       

फोि िंबर:       

पत्ता: 

12. मागविशवकाचे िाव:      

फोि िंबर:       

पत्ता: 

13. संस्थेचे िाव: 
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Annexure III (c) 
 

रोगी सूचनण पि 

 

उदे्दश्य:्यि्सुनिनित्करिे्के्नलए्नक्आईसीएमआर्की्नियामक्आवश्यकताओं् के्अिुसार्प्रनतभानगयों् से्नलखित्सूनचत्सिमनत्

प्राप्त्की्गई्िै्और्आईईसी्द्वारा्अिुमोनित्िै। 

 

िायरा:्इस्मािक्संचालि्प्रनिया्में्३०-४५ वर्ष की आयु के पोस्ट कोमवड रोमगयोां िें खडे होने के मलए १ मिनट के बैठने के साथ ५-

पुनरावृमत्त बैठने के साथ खडे होने के मलए १ मिनट और खडे होने के मलए ३०-सेकां ड बैठने की तुलना; 

 

नजमे्मिाररयां:्शोधकताव्उि्सभी्प्रनतभानगयों् से्नलखित्सूनचत्सिमनत्प्राप्त्करेगा्जो्इस्अध्ययि्का्निस्सा्बििे्के्नलए्से्वच्छा्

से्काम्कर्रिे्िैं। 

 

प्रनिया: 

1. शोधकताव्३०-४५ वर्ष की आयु के पोस्ट कोमवड रोमगयोा्ं के्बीच्प्रनतभानगयों् का्चयि्करेगा। 

2. अने्वषक्आशंका्को्िूर्करिे्और्प्रनतभागी्के्सभी्प्रश्ों् का्उत्तर्िेिे्के्नलए्प्रयोगात्मक्प्रोटोकॉल्की्व्याख्या्करेगा। 

3. यनि्प्रनतभागी्भाग्लेिे्का्नििवय्लेते्िैं्तो्उन्हें्मािक्संचालि्प्रनिया्के्अिुसार्सिमनत्िी्जाएगी। 

4. यनि्प्रनतभागी्रुनच्व्यक्त्करता्िै्लेनकि्उस्मामले्में्कुछ्संिेि्िैं्तो्उिका्समाधाि्नकया्जाएगा। 

5. यनि्प्रनतभागी्स्पष्टीकरि्के्साथ्सिज्िैं्तो्वे्मािक्संचालि्प्रनिया्के्अिुसार्सूनचत्सिमनत्भरें गे। 

6. प्रनतभागी्की्सिमनत्के्बाि्अध्ययि्प्रनिया्शुरू्िोगी। 

7. नवसृ्तत्नचनकत्सा्और्नकसी्भी्अन्य्शारीररक्समस्या्का्इनतिास्प्रनतभानगयों् से्प्राप्त्नकया्जाएगा्तानक्समावेश्और्

बनिष्करि्माििंड्को्सत्ानपत्नकया्जा्सके। 

8. यनि्प्रनतभागी्इस्जािकारी्पर्अपिे्पररवार्के्सिस्यों् से्चचाव्करिा्चािते्िैं्तो्वे्सिमनत्िेिे्से्पिले्ऐसा्करिे्के्

िकिार्िैं। 

 

 

शोध्प्रनतभानगयों् के्नलए्सामान्य्जािकारी: 

1. िाम:्आयु:्नलंग:्नतनथ: 

2. आपको्प्रोफामाव्भरिे्की्आवश्यकता्िोगी्और्शोध्का्उदे्दश्य्"३०-४५ वर्ष की आयु के पोस्ट कोमवड रोमगयोां िें खडे होने 

के मलए १ मिनट के बैठने के साथ ५-पुनरावृमत्त बैठने के साथ खडे होने के मलए १ मिनट और खडे होने के मलए ३०-सेकां ड बैठने 

की तुलना्"्का्अध्ययि्करिा्िै। 

3. यनि्आप्से्वच्छा्से्अध्ययि्में्भाग्लेिे्के्इचु्छक्िैं्तो्आपसे्यि्अपेक्षा्की्जाती्िै्नक्आप्प्रोफामाव्भरिे्के्क्षि्से्

लेकर्परीक्षा्पूिव्िोिे्तक्िमारे्साथ्िामांकि्करें । 

4. यनि्आप्इस्अवनध्के्िौराि्असिज्मिसूस्करते्िैं्तो्कृपया्िमें्बताएं्तानक्िम्आपकी्मिि्कर्सकें ्और्नबिा्

नकसी्अनप्रय्प्रभाव्के्आपकी्समस्याओं् को्िूर्कर्सकें । 

5. आपको्कोई्प्रनतपूनतव्और्मुआवजा्ििी ं् निया्जाएगा। 

6. यनि्आप्नकसी्भी्क्षि्इस्शोध्अध्ययि्को्छोड़िा्चािते्िैं्तो्आप्ऐसा्करिे्के्नलए्स्वतंत्र्िैं्और्िमारी्ओर्से्कोई्

बाधा्ििी ं् िोगी। 

7. सिमनत्पत्र्प्राप्त्करिे्से्पिले्अध्ययि्के्जोखिम, असुनवधा, फायिे्और्िुकसाि्का्नववरि्आपको्समझाया्जाएगा। 

8. इस्अध्ययि्से्प्राप्त्डेटा्को्गोपिीय्रूप्से्संरनक्षत्और्बिाए्रिा्जाएगा्और्यनि्तस्वीर्का्उपयोग्नकया्जाता्िै्तो्

आपकी्पिचाि्का्िुलासा्ििी ं् नकया्जाएगा।्फोटो्प्रकानशत्िोिे्पर्अिुमनत्ली्जाएगी। 
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9. इस्अध्ययि्के्नलए्आवश्यक्नवनभन्न्परीक्षि्प्रनियाओं् के्सभी्जोखिमों् के्बारे्में्आपको्बताया्जाएगा्और्तििुसार्

सिमनत्ली्जाएगी। 

10. यनि्आप्थका्हुआ्मिसूस्करते्िैं्या्परीक्षि्पूरा्करिे्में्असमथव्िैं्तो्आपको्नचंता्करिे्की्आवश्यकता्ििी ं् िै्और्

िमें्बताएं्तानक्आवश्यक्किम्उठाए्जा्सकें । 

11. यनि्आप्नकसी्भी्क्षि्संतुष्ट्ििी ं् िैं्तो्आप्नबिा्नकसी्पररिाम्के्नकसी्भी्समय्वापस्ले्सकते्िैं। 

12. शोधकताव्का्िाम:्््््् 

फोि्िंबर:््््् 
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Annexure IV(a) 
 

LETTER OF CONSENT 
 
 
 

I am willing to participate voluntarily as a participant for the dissertation “Comparison of 5-repetition sit to stand with 1-

minute sit to stand and 30-second sit to stand with 1-minute sit to stand in post covid patients aged 30–45 years; A cross-

sectional analytical study.’ 

  

 

Conducted by                                 I have been informed regarding the nature of study and the duration of work. I have no 

objection to undertake the required procedure and to undergo various testing procedures pertaining to the study. 

The researcher has already assured me, that I would be treated well without any untoward effects and the rights of 

confidentiality protected. 

 
 
 
 
 
 

                                                Signature of the Participants/ Thumb Impression of participants 

 
 
 
 

Place 

Date: 
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Timeline / Gantt chart 
 

 

sr.no 

 

Components 

 
2021 
Feb 

 
2021 
Mar 

 
2021 
Apr 

 
2021 
May-
Jun 

 
2021 
July 

2021 
Aug-            
Sep 

2021 
Oct
Nov 

2022 
Dec
Jan 

2022 
Feb-
Mar 

202 
Apr-
May 

2022 
Jun-
July 

1 Allotment of guide            

2 Selection of topic            

 
3 

Formulation of research 
Question 

           

 
4 

formulation of aim and 
objectives 

           

5 hypothesis, null hypothesis            

6 Research protocol            

7 Research designing            

8 Review of literature            

9 methodology formulation            

10 study designing            

11 study setting            

12 sample size estimation            

 
13 

selection of study 
instruments 

           

14 method of data collection            

 
15 

data management and 
analysis procedure 

           

17 compilation of synopsis            

18 uploading of synopsis            

19 data collection            

 
20 

data presentation and 
analysis 

           

 
21 

writing of discussion and 
conclusion 

           

22 Compilation of dissertation            

 
23 

submission of thesis to 
MUHS 
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MASTER CHART: Sheet no.1 

 

 
 

Sr. No. Age

Female- 0 

Male-1 HRCT score

Mild-0 

Moderate-

1

Quadriceps Muscle 

Strength(kg) Systolic Blood Presure Diastolic Blood Presure Heart rate Respiratory rate SpO2 Rate of perceived exertion Systolic Blood Presure Diastolic Blood Presure Heart rate Respiratory rate SpO2 Rate of perceived exertion Systolic Blood Presure Diastolic Blood Presure Heart rate Respiratory rate SpO2 Rate of perceived exertion Systolic Blood Presure Dystolic Blood Presure Heart rate Respiratory rate SpO2 Rate of perceived exertion 5 Rep STS (sec)30 sec STS (Rep)1 min STS (Rep)

1 45 0 0 0 7 145 85 104 22 96 0.5 145 89 107 23 97 2 154 96 115 25 97 4 154 95 118 26 94 5 16 10 19

2 30 1 4 0 16 119 67 60 20 96 0 113 60 77 22 95 2 114 63 75 24 94 4 118 63 93 25 94 5 17 11 21

3 43 1 12 1 9 109 64 68 18 97 0.5 109 70 88 19 97 1 115 70 95 21 95 3 118 75 104 24 95 4 12 11 22

4 39 0 7 0 8 117 72 76 22 99 1 114 75 83 21 99 2 115 82 94 24 97 4 115 83 104 26 96 5 15 10 19

5 41 1 14 1 11 123 78 92 21 97 1 124 72 95 22 97 1 131 78 108 26 95 3 134 82 112 27 94 5 12 12 22

6 31 1 15 1 13 118 80 87 23 96 0 121 80 95 24 96 3 125 82 105 26 94 4 124 80 116 26 94 7 11 10 22

7 44 0 5 0 6 116 72 96 20 98 1 130 80 99 21 98 2 134 81 109 24 96 4 140 82 115 26 95 5 16 9 18

8 45 1 8 0 10 133 65 76 22 96 1 134 72 82 22 96 3 140 68 95 26 94 4 141 69 109 28 93 7 13 12 23

9 43 1 15 1 12 101 70 79 24 98 0.5 115 72 89 24 98 2 120 78 103 24 96 4 125 83 110 26 95 5 12 13 21

10 40 0 7 0 7 104 71 94 18 96 1 114 77 101 20 97 3 114 75 112 22 95 4 120 71 110 23 94 5 16 9 19

11 30 0 4 0 12 106 60 108 19 98 0.5 116 65 112 23 98 2 123 68 115 25 97 4 121 65 113 26 96 5 14 11 20

12 32 0 7 0 10 131 88 88 21 96 1 125 80 105 22 97 2 127 82 109 22 96 3 125 81 118 25 94 5 17 11 19

13 38 1 4 0 13 107 70 85 24 97 2 103 66 92 26 98 3 110 77 104 27 96 5 109 78 111 29 94 7 15 10 21

14 42 1 14 1 14 131 73 78 20 97 1 127 70 88 22 98 2 132 75 95 23 96 4 136 72 107 25 96 5 13 12 22

15 44 1 5 0 11 129 88 106 21 97 1 128 82 110 23 97 2 125 85 115 24 96 4 126 85 118 26 95 5 13 11 21

16 43 0 12 1 9 108 65 77 25 96 2 110 68 86 27 97 4 110 72 98 26 95 5 112 75 101 29 94 7 17 8 18

17 35 1 0 0 16 109 77 72 16 97 0.5 109 75 82 19 97 2 115 72 89 23 96 4 114 70 109 25 96 5 12 14 23

18 39 1 7 0 14 134 95 78 25 98 2 133 95 88 27 98 3 136 96 98 27 97 5 132 95 106 28 95 7 15 10 20

19 41 1 9 0 13 138 90 74 20 98 1 139 92 82 21 98 2 135 95 102 24 96 4 133 95 109 25 95 5 16 11 20

20 33 1 5 0 15 132 72 82 23 98 0.5 130 72 95 24 98 2 130 75 102 25 97 4 135 78 114 26 97 5 11 13 24

21 37 1 7 0 12 128 78 78 19 96 1 126 75 89 20 97 1 127 76 98 22 96 3 125 73 105 23 96 4 13 11 20

22 45 1 10 1 10 102 70 104 21 96 2 110 75 109 24 96 4 109 76 110 25 95 5 112 78 113 26 95 7 16 10 19

23 35 1 12 1 14 119 81 91 25 95 2 118 79 99 26 96 3 122 82 102 26 94 5 121 82 110 27 94 7 14 12 20

24 43 0 2 0 9 108 72 88 22 98 1 111 75 101 21 98 2 114 75 105 22 97 4 112 76 116 26 96 5 15 10 21

25 33 1 4 0 16 119 83 76 18 97 0.5 117 85 89 20 98 2 121 80 98 23 96 3 120 85 111 25 96 5 12 14 23

26 30 0 0 0 13 115 72 83 19 97 0 116 79 90 22 97 1 119 82 102 22 97 3 128 86 109 24 97 4 11 13 22

27 44 0 8 0 7 131 89 87 21 97 2 130 91 96 23 96 3 138 87 113 25 96 5 137 83 115 27 95 7 17 10 19

28 38 1 12 1 14 133 90 93 18 98 1 131 89 99 20 99 2 135 92 116 24 97 4 133 95 118 25 96 5 14 11 20

29 42 1 0 0 12 127 85 77 17 97 0 126 81 86 19 98 1 129 83 98 22 97 3 128 85 103 23 96 4 15 16 25

30 39 1 5 0 11 139 91 82 20 96 2 138 87 102 23 97 3 141 96 108 25 96 5 140 94 111 25 94 7 16 13 22

31 31 1 0 0 16 119 78 75 15 97 0 117 79 82 19 97 1 122 79 87 21 98 2 125 83 104 23 97 4 11 17 29

32 36 1 7 0 14 129 87 90 19 95 1 125 84 96 21 96 2 130 89 109 22 96 4 131 87 115 24 94 5 15 14 23

33 40 1 4 0 10 136 81 81 20 99 1 132 85 85 24 99 3 135 91 95 25 97 4 136 90 108 25 97 5 14 13 21

34 32 1 5 0 15 115 79 78 17 97 0 117 80 81 20 98 2 122 78 98 21 98 3 125 84 103 22 97 4 12 15 26

35 44 0 15 1 8 140 94 93 22 96 2 138 97 98 26 96 4 142 97 108 28 95 5 141 96 116 29 94 7 17 10 19
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Introduction 

Menopause is a natural process of the ageing in women and is defined as occurring 12 months 

after the last menstrual period due to loss of ovarian follicular activity marking the end of 

menstrual cycles.1 The transition from pre menopause status to post menopause status has 

been associated with changes in body composition and redistribution of fat, many women 

experience weight gain and increased central adiposity.2 

Prevalence of menopausal symptoms include hot flushes (36.7%), sleep problem (61.2%, 

anxiety (80%), heart problem (54%, joint and muscular discomfort (56%) were reported by 

meenakshi kalhan and komal singhania in 2019.3 

40 – 60 years aged women often complain about aches, pain and sleep disturbances when it 

was surveyed in rural India.4 Fatigue, lack of energy, muscle and joint pains are the most 

frequent menopausal complaints observed in studies from various countries.5,6 In 

India, menopause and its related symptoms are often neglected / hidden due to 

embarrassment, hesitation and lack of awareness in women because of the social stigma or 

taboo. 

Some Indian studies show history of fall was the most common risk factors found in the 

population with the progression of menopausal stage and early menopause 55.75%.8 As 

reported by community department, Bengaluru, Karnataka prevalence of musculoskeletal pain 

among post-menopausal women was found to be 57% and the knee pain 72% was most 

prevalent among Indian population on the basis of this, the postural stability was compromised 

among post-menopausal women.9 

Estrogen deficiency, parity and postpartum is an important contributor to changes in body 

composition and body shape in women.10 Scharf et al demonstrated that estrogen therapy 

reduces the frequency of menopausal symptoms in terms of sleep quality, hot flushes, 

elucidation but the muscle pain and joint function were not improved. 

Estrogen influence on sleep and mood has proven but other effects and inter relationships 

between central and peripheral actions of estrogen is not known and research is needed.11 
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Laps of concentration due to lack of sleep is also potentially dangerous and likely to cause falls 

in post-menopausal women. Moreover women in their 50s may tolerate falls as compared to 

women in their 60s, because of their weaker soft tissues and protective mechanism in their 

60s, their weaker muscles, slowed reflexes with consequent greater force transmission to 

bones cause musculoskeletal trauma and limited mobility.12 

Abnormally increased body weight is a multifactorial disorder that is related to genetic and 

metabolic factors, nutritional lifestyle and physical activity. The association between increased 

BMI> 24.9kg/m2 and health related quality of life is stronger in women than in men in both 

physical and mental or psychosocial domain.13 

The most widely used "tool" to measure body composition is the body mass index (BMI), which 

furnishes a helpful evaluation of adiposity at the public level, as it is the same for both genders 

and adults of all ages.10 BMI is a simple index of weight for height that is commonly used to 

measure body size and composition and to diagnose underweight, overweight and obesity in 

adults. It is correlated with total body fat and does not distinguish fat from muscle.14 

Use of the word "globesity" in some reports suggests that weight problems are one of the most 

important public health issues worldwide. According to the latest statistics provided by the 

World Health Organization, one out of three individuals in the world is having BMI> 24.9kg/m2 

and one in ten is above ≥30kg/m2.14,15 

The prevalence of abnormal increase is body weight in India is climbing rapidly than the world 

on a normal. For illustration, among women the rise of higher body mass index values increased 

from 8.4% to 15.5% between 1998 and 2015, and the rise of BMI≥30 kg/m2 increased from 

2.2% to 5.1% over the same period.16 

Waist circumference and waist hip ratio reflects abdominal adiposity, it is an approximate index 

of intra-abdominal fat mass and total body fat.14,17  

The aging factor affects rate and magnitude of change in each system. Human body spends 

around 75% of its time undergoing the inevitable process of decline generating functional and 

structural modification.17 
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Balance Is considered as essential component in many activities of daily living, from simple 

activities such as quiet standing, to more complex activities such as walking while talking or 

while changing direction. These different tasks require both static and dynamic balance.19 

Postural stability is described as the dynamic process by which the body’s position is 

maintained in equilibrium. Increased postural sway during standing is associated with increased 

body weight.20 

Although various factors are associated with falls, impaired balance and mobility have been 

consistently identified as the main risk factors for fall.18 

According to WHO, falls are the second leading cause of unintentional injury deaths 

worldwide.21,22 The fall risk assessment is an integral component of fall prevention.18 

Therefore evaluating postural balance and relating it to falls are essential to developing 

preventive and effective actions and improving quality of life for postmenopausal women.22 

Thus the study aimed to analyze the association of body weight and body fat distribution type, 

objective postural balance measures and their correlation with risk of fall in postmenopausal 

women 

 

Keywords – Body mass index, Waist hip ratio, Obesity, Risk of fall 
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NEED FOR THE STUDY/ RATIONALE 
 
Prevalence of fall is 18% during a human lifetime and it is estimated that approximately 20-25% 

of people have experienced fall and its consequences.10Many studies indicated the importance 

of the evaluation of postural control under dual task conditions because of the multitasking 

nature of daily activities.23 Research suggests that postural balance was impaired in 

postmenopausal women suffering from various musculoskeletal as well as metabolic 

conditions. Sometimes dual task performance was becoming a big challenge for older females. 

Balance impairment leads to fear of fall followed by that risk of fall. Many times, spinal stability 

is compromised due to increase body mass index and altered waist hip ratio. Menopause status 

has been associated with weight gain and increase central adiposity and postural instability are 

related to an increase risk of fall.10  Therefore evaluation of postural balance and relating it to 

risk of fall are essential component to develop preventive action for postmenopausal women. It 

seems that the clinical balance test may be more affordable and cost effective method to assess 

static and dynamic posture control in clinics as compared to force platform laboratories and 

kinesio analysis studio.24 Thus, the clinical postural balance test would be co-related with risk of 

fall and body mass index as well as waist hip ratio in postmenopausal women. 
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RESEARCH QUESTION 

What is the prevalence of fall and its association with body mass index, body fat distribution 

and postural balance in postmenopausal women aged 50 – 65 years? 
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AIM- To find the association of fall with body mass index, body fat distribution and postural 

balance in postmenopausal women aged 50-65 years? 

OBJECTIVE- 

1. To study the prevalence of fall in last one year in postmenopausal women aged 50-65 

years  

 

2. To know the association between body mass index, body fat distribution, postural 

balance and risk of fall in postmenopausal women aged 50- 65 years. 
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REVIEW OF LITERATURE 
 
The study is designed after reviewing various related articles. The search of literature is done by 

surfing on various websites and database. The printed literature is available at e-library and 

library. Various journals and publications were screened thoroughly to find out the references. 

Medline, PubMed, Google scholar, Google search, chrome are proven to be helpful search 

engines to gather the literature. On the basis of above mention database the study is designed 

to collect the data to fulfill the objective of study. Textbook and reference book literature are 

always helpful to record and measure outcome measures of the current study.  

  

Hita-contreras et al (2013) , Antonia Martinez – am at University of Jaen , Spain did a cross 

sectional study on ‘Relationship of body mass index and body fat distribution with postural 

balance and risk of falls in Spanish postmenopausal women’ and stated that postural 

instability is associated with obesity and uniform and android body distribution type. They 

also found out that BMI greater than 25 and android body fat distribution can be 

considered as independent risk factors for fall.10  

 

A prospective observational study conducted by D. A. Nikolaou et al (2021) “Change in BMI 

affects the risk of falling in post-menopausal osteopenic and osteoporotic women” to 

examine the effect of Body mass index (BMI) change on risk of fall and its association with 

postural balance and concluded that one year BMI change was not linked with increased 

risk of fall in middle age females. But BMI below the normal limits could set a fertile ground 

for the manifestation of other comorbidities such as osteoporosis which predispose them to 

fall risk and osteoporotic fracture. Whereas there was significant increase in TUG score in 

one year period which was directly correlated with the risk of fall.44 

 

A cohort study conducted by Follis et al (2019) and his colleagues “The association between 

sarcopenic obesity and falls in a multiethnic cohort of postmenopausal women” to 

investigate association of sarcopenia ,obesity and sarcopenic obesity with the incidence of 

falls in racially and ethnically diverse cohort of healthy post-menopausal women” and 
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observed that among females in the age group 50-65 years, sarcopenic obesity related risk 

of fall was more.45 

 

“Balance assessment using Y balance test in middle aged women” an observational study by 

Dr hetal jain et al (2015) aimed  to find the normative data of Y balance test in females 

between 41 to 50 years and 51 to 60 years. There was no difference in anterior reach 

distance, but significant difference was found in posteromedial reach in one group 51-60 

year group whereas posterolateral reach showed difference in between  right and left side 

in both the groups.46 

 

J zhao (2020) conducted a systemic review and meta- analysis on “identification of risk 

factors for falls in postmenopausal women” where  eleven observational studies from 7 

countries were included. The main risk factor for fall was increasing age, total body weight, 

BMI levels, physical activity levels, history of previous falls and , fractures and comorbidities. 

However, among significant risk factors, age at the onset of menopause, Time up and go 

test score and 5 times sit to stand were not found to be direct risk factor for fall.34 

 

Espirito santo J et al (2021) conducted a study “Menopausal Symptoms, Postural Balance, 

and Functional Mobility in Middle-Aged Postmenopausal Women” to find out the 

association between menopausal symptoms,  postural balance and functional mobility and 

concluded no significant association between menopausal symptoms and functional 

mobility. But psychological symptoms showed greater impact on poor postural control. 

Under both eyes open and closed conditions, the CoP displacements were more in 

anteroposterior direction.47 

 

A study conducted at Sao Paulo state university, Brazil by Cangussu LM et al (2012), on ‘ 

evaluation of postural balance in postmenopausal women and its relationship with bone 

mineral density’ where they found out that bone mineral density did not show any 

association with postural balance or risk of fall. Whereas age smoking, and corrected visual 
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deficits were clinical indicators of risk of fall. On the other hand hormone therapy (HT) 

showed to be a protective factor against fall.22: 

 

M Ghazanfarpour et al (2013), conducted a study to know the Association between 

anthropometric indices and quality of life in menopausal women and investigated that 

obesity did not affect global Health Related –Quality of Life but appeared to have an 

influence on the psychical domains.25  

 

N. Afrin et al(2019) conducted a study at University of Eastern Finland on ‘A fall in the 

previous 12 months predicts fracture in the subsequent 5 years in postmenopausal women’ 

and evaluated that history of falls(especially injurious falls) predicts (mainly other fractures 

compared with major osteoporotic fractures) future postmenopausal fractures and  this 

prediction varies according to frequency, mechanism, and severity of falls and site of 

fractures.26  

  

A study conducted by ‘Zhu D’ on ‘Body mass index and age at natural menopause: an 

international pooled analysis of 11 prospective studies’   investigated the relationship 

between BMI and age at menopause and concluded that the mean age at menopause was 

51.4 years, with 2.5% of the women having early and 8.1% late menopause. Compared with 

those with normal BMI underweight women were at a higher risk of early menopause while 

overweight and obese women were at increased risk of late menopause. Overweight and 

obesity were also significantly associated with around 20% increased risk of menopause at 

ages 52-53 and 54-55 years. There is no association between underweight and late 

menopause. Underweight women had over twice the risk of experiencing early menopause, 

while overweight and obese women had over 50% higher risk of experiencing late 

menopause.27  

  

DH Morris (2012) et al conducted a study on ‘Body Mass Index, Exercise, and Other Lifestyle 

Factors in Relation to Age at Natural Menopause: Analyses From the Breakthrough 
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Generations Study’ and examined the effect of women’s lifestyles on the timing of natural 

menopause using data from a cross-sectional questionnaire used in the United Kingdom-

based Breakthrough Generations Study in 2003–2011. High adult weight , high body mass 

index , weight gain between the ages of 20 and 40 years , not smoking , increased alcohol 

consumption , regular strenuous exercise, and not being a vegetarian were associated with 

older age at menopause. Neither height nor history of an eating disorder was associated 

with menopausal age. These findings show the importance of lifestyle factors in 

determining menopausal age. 28  

  

  

A study conducted by Madan U et al(2019) on ‘Menopausal symptoms and quality of life in 

women above 40 years in an urban resettlement colony of East Delhi’ concluded that 

physical symptoms such as decrease in physical strength 85.7% followed by decrease in 

stamina 84.7% and lack of energy in 83.8% of women are the most prevalent. Both physical 

and psychosocial symptoms are associated with age of participants, while only physical 

symptoms are associated with menopause attainment. The awareness of menopausal 

symptoms was very poor in the participants. Therefore awareness of menopausal 

symptoms and their effects on the quality of life is extremely important for better 

management of symptoms. 29  

  

A study conducted by Tan MN et al (2014) on ‘The effect of physical activity and body mass 

index on menopausal symptoms in Turkish women: a cross-sectional study in primary care’ 

used The Menopause Rating Scale, International Physical Activity Questionnaire and 

concluded that Women who were physically active had lower total menopausal, somato-

vegetative, psychological, and urogenital symptom scores than women who were less 

active. No differences in vasomotor symptoms were recorded but a significant increasing 

trend in the rate of depressive mood was observed from normal through overweight to 

obese participants. As part of preventive medicine, primary care physicians should also 

stress lifestyle changes, including physical activity, to manage menopausal symptoms.30  
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Green LE et al (2012) conducted a study on ‘An Estrogen Model: The Relationship between 

Body Mass Index, Menopausal Status, Estrogen Replacement Therapy, and Breast Cancer 

Risk’ predicts a decrease in the relative risk of breast cancer of 3% per unit increase in BMI 

(kg/m2) for premenopausal women and an increase in the relative risk of 4% per unit 

increase in BMI for postmenopausal women who are not HRT users. Postmenopausal 

women who use estrogen-only HRT there is an increased risk of breast cancer associated 

with use of estrogen that diminishes with increasing BMI.31  

  

Shidfar F et al (2012) conducted a study on ‘Association of waist circumference, body mass 

index and conicity index with cardiovascular risk factors in postmenopausal women’ and 

showed that in menopause, changes in body fat distribution lead to increasing risk of 

cardiovascular disease and metabolic disorders. Also it has been shown that intra-

abdominal fat has a stronger relationship with risk of obesity related morbidity than with 

overall adiposity. BMI and WHR was significantly associated with Systolic Blood Pressure. 

Age and WC were associated with CI and there is a significant association of WC with SBP 

and DBP. BMI could be an important determining factor of SBP.32  

  

Associations of anthropometric measure on breast cancer risk in pre- and postmenopausal 

women—a case-control study’ conducted by Pacholczak R et al (2016) performed detailed 

anthropometric assessment on 487 women of whom 193 had diagnosed breast cancer and 

concluded that  BMI in both groups was negatively associated with the risk of cancer. 

Among premenopausal women, WHR increased the risk of breast cancer (WHR > 0.83). 

Anthropometric indices of hip-toshoulder ratio in postmenopausal and trunk-to-height ratio 

in both premenopausal women and postmenopausal women were strongly related to a 

decreased risk of breast cancer. Thicknesses of the triceps and subscapular skinfolds 

increased the risk of breast cancer.33  
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Alonso AC et al (2014) conducted a study on ‘Functional Balance Assessment: review’ and 

concluded that postural balance is evaluated by several methods and tools, all of which 

have their advantages and limitations. Clinical tests and scales can be easily administered in 

clinical practice and are cost effective methods of assessment. Platforms are the most 

reliable methods, but they are expensive instruments and require evaluators with 

experience in the use of the equipment and for the interpretation of results. 24  

 

 
According to study conducted by Ahn S. et al (2021) ‘Exploring Fear of Falling Related 

Activity Avoidance among Postmenopausal Women’ a structured questionnaire was 

administered to measure fear of falling, fall efficacy, and activity avoidance. A response rate 

of 15% was achieved and concluded that fear of falling was significantly associated with the 

level of activity avoidance therefore it important to identify fear of falling and activity 

avoidance in order to prevent the vicious cycle of future falls.35  

  

Begic Z et al (2021) conducted a study on ‘Bone Density and Body Fat Distribution in 

Postmenopausal Women’ where they noted that higher the BMI, higher density of the 

femoral neck postmenopausal women have, and higher the waist hip ratio lower is the bone 

density of the lumbar spine. In the women with regular menstruation bone density of the 

lumbar spine is the lower the higher the ratio of waist and hip, while there was no 

correlation between BMI and bone density in this group of women.36  

  

Ambikairajah A et al (2019) conducted a study on ‘Fat mass changes during menopause: a 

meta-analysis ’ and concluded that fat mass significantly increased between premenopausal 

and postmenopausal women along with decrease in total leg fat percentage and increase in 

central fat .These changes are likely due to hormonal shifts that occur during midlife when 

women have a higher androgen after menopause. Thus total fat mass should be monitored 

consistently across the lifespan.37  

  



17 | P a g e  

‘Obesity is associated with postural balance on unstable surfaces but not with fear of falling 

in older adults’ a study performed by  Patricia Azevedo Garcia, Leticia Lopes de Queiroz and 

Monica Batista Duarte Caetano (2021) at University of Brazil , Brazil classified older adults as 

normal weight, overweight, or obese according to BMI and Postural balance was evaluated 

on stable and unstable surfaces on the Balance platform under three visual conditions: with 

and without visual feedback and with eyes closed and stated that no significant differences 

in body oscillations on a stable surface but on an unstable surface, the obese older adults 

exhibited body oscillations greater than those with normal weight. The obese older adults 

also displayed larger mediolateral oscillations with visual feedback as well as greater global 

oscillations without visual feedback. Thus obesity was not associated with fear of falling.38  

  

Waist circumference and waist–hip ratio: report of a WHO expert consultation, Geneva, 8–

11 December 2008. WHO publications recommend cut off point for WHR for south Asian 

population. These specifications are for Men> 90 and women> 80 .Waist circumference and 

waist hip ratio may provide different information and may not be interchangeable with 

other parameters like BMI and BMR. Practical considerations appear to favor the use of 

waist circumference (WC) as an alternative to BMI upto certain extent. Range of waist 

circumference depends on body size with weather differences in the WC distribution in 

population with different body size may create problems in arriving at appropriate cut off 

points that would be similarly sensitive to health risk. There is insufficient data on other 

proxy measures to replace WHR, BMI in the WHO report. Therefore the current study 

measures BMI, WC and hip circumference (HC) to find out the body composition. 14  

  

Rezaeipour M and Apanasenko GL et al (2018) conducted a study on ‘Effects of Overweight 

and Obesity on Postural Stability of Aging Females’ The study consisted of 77 inactive 

females over 65 years old  who was assessed for Postural stability  in a quiet stance (static 

situation) on a foam mat with open (OE) and closed (CE) eyes in anteroposterior (AP) and 

mediolateral (ML) directions by the force platform and concluded that  obesity had a 
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negative influence on postural stability in the AP direction. However, obese females were 

more stable than normal-weight females along the ML direction.15  

 

A study conducted by Noohu MM et al., (2017) on  ‘International classification of function, 

disability and health framework for fall risk stratification in community dwelling older 

adults’ where they tried to assess the fall risk using different domains of ICF using various 

clinical tools. The fall risk analysis showed, that there was an association of fall with body 

function and structure domain (BMI, no. of co morbidities, diabetes, hypertension, chronic 

pain), activity domain (TUG, BBS) and environmental factors (slip/trip, walking cane, 

hypoglycemic and antihypertensive medications).39 As per the ICF suggestions the structure 

domain and activity domain will be assessed in the present study to get the result of the 

objectives of the study. As per the ICF suggestions the structure domain and activity domain 

will be assessed in the present study to get the result of the objectives of the study.39 

 

 

 Stella sotiriadidi-Vlachou in conducted review of all literature on ‘obesity and its 

relationship with falls, fracture site and bone mineral density in postmenopausal women’ 

concluded that obesity does not increases the risk of falls during post menopause in 

contradiction fat mass seen as an safeguarding factor during landing on ground. However 

there is strong relation between site of fracture and increasing body mass index.48 

 

A study conducted by Noah J Rosenblatt to explore the relationship between increased BMI 

and falls in women aged 55 years and older and outlined that women with normal and 

increased BMI reported similar fall rates. Increased BMI does not appear to increase overall 

fall risk whereas altered recovery response after fall do.49 

 

 A mini review by Neves et al  on The Y Balance Test – How and Why to Do it? Y Balance Test 

observed in all 3 components of Y balance test asymmetries with a value equal to or higher 

than 4 cm /or composite score below 94% are related to neuromuscular deficit  suggesting a 
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greater probability of injuries in the lower limb. Also dynamic stability of body depends 

upon factors such as muscle strength , co-contraction, passive flexibility, passive stiffness of 

the lower limbs and lumbopelvic stability.50 

 

 

 An article published in Brazilian journal of physiotherapy in 2015 by Lee D-K, Kang M-H, Lee 

T-S , Oh J-S on ‘Relationships among the Y balance test, Berg Balance Scale, and lower limb 

strength in middle-aged and older females’. The objective was to investigate the difference 

between ability of the Y Balance Test (YBT) and lower limb strength between middle and 

older aged female groups and thus they concluded that in females (45-60 years) , YBT 

distance was significantly positively correlated with strength of the knee flexor and hip 

extensor and In females, aged 70 and above  YBT distance was significantly positively 

correlated with strength of the knee flexor and hip abductor.51 
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METHODOLOGY 
 
The study was conducted to find out the association of body mass index and body fat 

distribution with postural balance in postmenopausal women aged 50-65 years. The study 

procedures were started after obtaining pre requisite permission. The data collection was 

completed as per methodology. 

 

 Study design:   An analytical cross-sectional study43  

  

The present analytical study attempted to describe the prevalence of fall and its association 

between Body mass index and waist hip ratio among postmenopausal women aged 50-65 

years. This assessment tried find out the association between variables of the study.  

  

Study settings:  

Physiotherapy OPD of tertiary health care center.  

  

This quantitative data was obtained from tertiary healthcare center, gynecology OPD and 

Women’s health physiotherapy OPD of tertiary healthcare center. The study setting provided 

easy access for the data collection. The outcome measure plan was executed at the site of data 

collection.  

 

Duration of study: 18 months  

  

18 months from the approval of board of research study till the submission to university which 

included data collection, result and compilation. 

  

  

Study population:  

The study sample was postmenopausal woman reporting to tertiary health care center with 

minimum 1 year of amenorrhea  
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SAMPLE SIZE ESTIMATION  

  

The estimation of sample size was done as per study “Relationship of body mass index and 

body fat distribution with postural balance and risk of falls in Spanish postmenopausal women” 

conducted by Hita Contreras et al (2013)10  

REQUIRED SAMPLE SIZE: 240   

SAMPLE SIZE FORMULA-   

n= 4p (100- p)/L2 
 

Where,  

Factor risk of fall P = 18%  

L is allowable error = 5  

Absolute error of margin is 05% (α=0.05)  

Based on the above mentioned study the sample size estimated is 236  240.  

Sample size: n = 240  

Sampling technique: Convenient sampling   

Sample was recruited by asking her history of menopause. If they reply amenorrhea more than 

a year then they will be subjected to data collection. 
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METHOD OF SELECTION OF STUDY SUBJECTS 
 
The eligibility of the participants was based on the following criteria: 

 

Inclusion criteria-  

1. Women with at least 12 months of amenorrhea 

2. Women aged between 50 to 65 years 

Exclusion criteria 

1. On hormone therapy 

2. Known cases of neurological disorders 

3. Recent trauma to lower extremities in past 6 months 

4. Deformities to lower extremity 

5. Vestibulopathy 

6. Vertigo 

7. Uncorrected visual deficits 

8. Postural hypotension 

9. Cognitive impairments  

10. Women who are morbid obese ( BMI> 35 Kg/m2 ) 

11. History of spinal surgeries  in past 3 months 

12. Chronic low back pain 
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OPERATIONAL DEFINITIONS:  
 

 Menopause – means permanent cessation of menstruation at the end of reproductive 

life due to loss of ovarian follicular activity. It is the point of time when last and final 

menstruation occurs1,10  

 

 BMI (kg/m2)- BMI is a simple index of weight for height that is commonly used to 

measure body size and composition and to diagnose underweight, overweight and 

obesity in adults. It is correlated with total body fat and does not distinguish fat from 

muscle. 10,14  

 

 Body fat distribution- Waist circumference and waist hip ratio reflects abdominal 

adiposity, it is an approximate index of intra-abdominal fat mass and total body fat. 10,14  

 

 Postural stability is a generic term used to describe the dynamic process by which the 

body’s position is maintained in equilibrium. 10,19,22,23 

 

 One leg stance- it is a test that assess postural steadiness in static position by a temporal 

measurement.24,42  

 

 Fall- unexpected, unintentional change in position which causes an individual to remain 

in a lower level in relation to the initial position20,22  

 

 Time up and go test (seconds) is simple test used to assess a person mobility and 

requires both static and dynamic balance. It uses the time that person takes to rise from 

chair walk 3 meters, turn around walk back to chair and sit. 24,40,42  
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DATA COLLECTION TOOLS: 

1. Electronic weighing machine for measuring weight in KG.   

2. Stachiometer for measuring height in centimeters.   

3. Measuring tape for measuring waist and hip circumference in centimeters.   

4. Digital stopwatch for measuring time in seconds 

5. Chair 

6. Cones 
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Methods of measurement 

For body mass index (according to Asian scale accepted by ICMR) 

The subject’s body weight and height was recorded first. 

Total body weight was measured using an electronic weighing machine. The subject was 

looking forward and standing straight on a weighing machine without carrying any objects 

in hand. Body Weight was recorded in kilograms (kg). For standing height the subject was 

standing straight with shoes off against a stachiometer fixed on a wall. 

They had to stretch upward, take and hold a full breath, while the ruler was lowered till it 

touches the vertex firmly. This marking was taken as standing height and recorded in 

centimeters (cm). Then the BMI was calculated by the equation  

BMI= weight in (kg)/ height (m)2 

For body fat distribution [WHR] (according to WHO guidelines) 
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For measurements, the subject wore light clothing and was standing with feet’s close 

together, arms at the side and body weight evenly distributed. 

Waist circumference was measured at the midpoint between lower margin of the least 

palpable rib and the top of the iliac crest, using a stretch resistant tape. 

The subject was relaxed and the measurement was taken at the end of a normal expiration. 

Hip circumference was measured around the widest portion of buttock with the tape 

parallel to the floor. Waist hip ratio was calculated by dividing waist circumference in cm by 

hip circumference in cm. 

For balance examination -  

Prior to testing, each participant received an orientation about the balance assessment. 

Single leg stance- for static balance 

To evaluate, the test started with the legs parallel, maintaining a base of 10 cm away from 

the midline of each calcaneus, with the upper limbs hanging along the body. Then the 

participants were instructed to stand on dominant leg with eyes open. Duration of 

performance was measured in seconds. 

 

Modified star excursion balance test- for assessment of dynamic balance. 

In this test, the participants was asked to perform maximal reaches with their non-

dominant limb in 3 directions (anterior, posteromedial, and posterolateral) while the 

dominant limb was at the center of a modified star excursion plot.  

The participant was asked to perform the test thrice. 

Most distal portion of the reach foot in each direction was measured in cm. 



28 | P a g e  

 

Time up and go test - For assessment of risk of fall 

With help of tape 3-meter-long distance was measured on the ground and chair was placed 

at one end of the line and cone at another end. First the physiotherapist performed the test 

for visual feedback and better performance. Participant was asked to sit on chair seat 

approximately 46 cm with armrest and backrest, and then the patient was asked to get up 

from chair and walk at a comfortable and safe pace to the mark cross the line, turn around 

and return to your chair and sit back down again.  

Stopwatch was only stopped until the patient was seated again. Participants were not 

aware of the time duration, and performed the test thrice and best lowest score in seconds 

was noted. 
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PHOTOGRAPHS OF THE PROCEDURE 

  

Photograph 1 - Consent form filling. 
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Photograph 2 - Weight measured on 

electronic weighing machine.  

 

 

Photograph 3 - Height measurement 

 

2 
3 
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Photograph 4 – Waist circumference  
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Photograph 5– Hip circumference  
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Photograph 6 - single leg stance test.  
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Photograph 7 -Time up and go test. 
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Photograph 8 – Y Balance test in anterior reach. 
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Photograph 9 - Y Balance test in posteromedial reach 
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 Photograph 10 – Y Balance test in posterolateral reach. 
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OUTCOME MEASURES: 

 Single leg stance test was used to measure static balance in standing position in 

seconds. 

 Modified star excursion balance test was done to assess dynamic balance in cm in 3 

directions anterior reach, posteromedial reach and posterolateral reach. 

 Time Up and Go test to assess the risk of fall in seconds. 
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METHOD OF DATA COLLECTION RELEVENT TO OBJECTIVE: 

To achieve the aim of the study the data collection initiated with permission from head of 

institute. The title and synopsis presentation were done in presence of institutional ethics 

committee. Followed by the institutional ethics committee suggested few corrections those 

were incorporated and approval was given by IEC to carry out the study titled” The prevalence 

of fall and its association with body mass index, waist hip ratio and postural balance in 

postmenopausal women aged between 50- 65 years “- cross sectional analytical study. The 

complete synopsis was presented to Board of research study for final approval and forwarded 

to Maharashtra University of Health Science Nashik. 

The subjects were selected from Tertiary health care center, Women’s health physiotherapy 

OPD and Obstetrics and Gynecology OPD. 

Due to ongoing pandemic, COVID norms were followed and it was found that almost all the 

subjects were vaccinated or registered for the dosage. Prior to measurement of outcome 

measure the purpose and procedure of the study was explained to the subjects. After 

considering the inclusion and exclusion criteria each subjects was asked to sign an informed 

consent form and ensured about privacy of their information anonymity was maintained. 240 

postmenopausal females aged 50 - 65 years were included in the study. 

 

Height, weight was noted and BMI was calculated followed by that weight circumference (WC), 

hip circumference (HC) was measured and ratio was obtained.  

Then the subjects were asked to stand on barefoot on the limb of their choice. With other limb 

raised so that raised foot will near but not touching the ankle of their stance limb. The subjects 

were instructed to cross their arms over the chest. The investigator used a stop watch to record 

the amount of time the subject has taken to stand on one limb. 

Time ended when the subject either: 

(1) Use their arms (i.e., uncrossed arms.)  

(2) Use the raised foot (moves it toward or sways from the standing limb or touch the floor).  

(3) Move the weight bearing foot to maintain the balance (i.e, rotated foot on the ground) 

The procedure was repeated 2 times and best recording was given for data analysis. 
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Then the participants rested for 5 minutes after that the modified star excursion balance test 

was performed. The plot and the drawing of the modified star excursion were placed on the 

floor. 

For modified star excursion balance, inverted Y was drawn on floor with the help of tape with 

two acute angles of 135 degrees and one right angle of 90 degree. The participants were asked 

to stand on dominant leg which was at the center of Y and perform maximal reaches with their 

non-dominant limb in 3 directions anterior direction, posteromedial direction, and 

posterolateral direction without taking a break or touching the whole foot on ground. Most 

distal portion of the reach foot in each direction was measure in cm. then they were asked to 

perform thrice and the best performance was considered for statistical analysis.  

For Time Up and Go test, with the help of tape a line was mark on the ground 3 meters long and 

chair was placed at one end of line. Participants was asked to sit on chair with seat height 

approximately 46 cm with armrest and backrest, then the participant was asked to get up from 

chair and walk at a comfortable and safe pace with the shoes off to the mark to cross the line, 

turn around cone and return to your chair and sit back again duration to complete the test was 

recorded in seconds. Stopwatch was started the moment patient got up from chair and stopped 

when he seated back. Participants were not aware of the time duration. The test was 

performed thrice and the best lowest score in seconds was noted for statistical analysis. 

210 females were able to complete all the assessment protocol was considered for data 

analysis. Whereas 30 subjects could not complete the test protocol most of them had difficulty 

in performing modified star balance test specifically posteromedial component. Therefore data 

was omitted for these 30 subjects. 

Few female participants had severe leg pain or knee pain so could not perform single leg 

stance.  

All the recordings of the outcome measures and the anthropometric data were entered in excel 

sheet and statistical analysis was done to get the result of data collection. 
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FLOWCHART OF GENERAL PROCEDURE 

 

  

Permission from the head of the institution and the ethical committee was taken. 

 

The participants was made aware about the rationale of study 

 

 

 

 

Written consent was taken from the participants 

 

Performa was filled 

 

 

Anthropometric measurements were taken and Body mass index and Waist hip ratio was calculated 

Barefoot single leg stance was performed. 3 trials were given and the best highest value was considered 

final 

 

 

 

5 minutes resting period was given 

 

 

 Modified star excursion balance test was performed to assess dynamic balance.  

 

 

 

 

5 minutes rest period was given 
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DATA MANAGEMENT AND ANALYSIS- 

 

 

 

 

 

  

Time up and go test was administered to know the risk of fall and the lowest value in seconds was 

considered the best value. 

 

 

 

 

 

 

Data management and analysis 

 

 

 Encryption (coding/ decoding) 
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DATA MANAGEMENT AND ANALYSIS 

The obtained data was processed into Microsoft excel sheet and time to time back up of the 

data was maintained.  

In anyway, the patient identity and information was not disclosed. 

Validity of the data was checked by guide and the expert. 

Before undertaking the testing the raw data was cleaned by Epi info software and final analysis 

was done. 

Final analysis of cleaned up data was undertaken by STATA version 7 computer application was 

utilized for this process. 

Data analysis included descriptive statistics.  

Descriptive statistics were used to summarize quantitative variables with mean and standard 

deviation (SD), while frequency and percentages were used to summarize categorical 

(qualitative) variables. 

Inferential statistics mainly included hypothesis testing procedures like chi square test to 

compared observed results with expected results and pearsons correlation to measure the 

strength of linear relationship between two variables. 

A p-value <0.05 was considered statistically significant . 
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RESULT-  

Table - 1 

 

Prevalence of h/o fall 

 Frequency Percent 

 

Yes 23 11.0 

No 187 89.0 

Total 210 100.0 

 

 

Fall prevalence was 11% in this study.  

11% 

89% 

Prevalance of History of Fall 

Yes

No
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Table 2 

Body mass index (kg/m2) 

 Frequency Percent 

 

 ≤ 24.9 kg/ m² 67 31.9% 

 > 24.9 kg/m2 143 68.1% 

Total 210 100.0 

  

68.1% subjects were having BMI above normal level. 
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Table 3- 

 

 

Chi Square=2.50   p=0.414 

 

Among all participants, 82.6% were having BMI above normal showing more 

tendency to fall. 

  

Crosstab 

 History of fall Total 

No Yes 

  

BMI > 24.9 kg/m
2 

Count 124 19 143 

% within h/o fall 66.3% 82.6% 68.1% 

BMI ≤ 24.9 kg/m
2 

Count 63 4 67 

% within h/o fall 33.7% 17.4% 31.9% 

Total Count 187 23 210 
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Table 4 

 

AGE 

 Frequency Percent 

 

51-55 years 88 41.9% 

56-60 years 70 33.3% 

61-65 years 52 24.8% 

Total 210 100.0% 

 

 

 

Age group wise distribution of participants. 
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Table 5- Association of fall with age 

AGE * h/o fall Cross tabulation 

 h/o fall Total 

No Yes 

AGE ( in 

years) 

51-55 

Count 78 10 88 

% within h/o fall 41.7% 43.5% 41.9% 

56-60 

Count 65 5 70 

% within h/o fall 34.8% 21.7% 33.3% 

61-65 

Count 44 8 52 

% within h/o fall 23.5% 34.8% 24.8% 

Total 

Count 187 23 210 

% within h/o fall 
100.0

% 
100.0% 

100.0

% 

Chi Square=2.10   p=0.349 

 

 

 

Age group wise distribution of subjects on basis of fall history. 
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Chart  6 

 

 

 

 

Waist hip ratio > 0.80 was observed among 73% participants. 
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Table 7 

 

Cross tabulation 

 h/o fall Total 

No Yes 

 

WHR> O.80 

Count 134 19 153 

% within h/o fall 71.7% 82.6% 72.9% 

WHR≤ 0.80 

Count 53 4 57 

% within h/o fall 28.3% 17.4% 27.1% 

Total 

Count 187 23 210 

% within h/o fall 100.0% 100.0% 100.0% 

 

Chi Square=1.24   p=0.532 

Association of waist hip ratio with fall. 

Highest fall percentage i.e 82.6 % was observed among participants with 

 WHR> 0.80 14 
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Table 8 

 AGE Body mass 
index (kg/m2) 

Waist hip 
ratio  

Total (n) 210 210 210 

Mean 57.57 26.137 0.919 

Std. 
Deviation 

±4.019 ±4.0416 ±0.6058 

 

The mean age of participants 57.5 years, standard deviation ±4.019. 

The mean BMI of the participants, standard deviation was 26.137 ± 4.041,  

The mean waist hip ratio, standard deviation was 0.919 ± 0.605. 
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Table 9 

 

Association between body mass index and waist hip ratio 

 
h/o 
fall 

N Mean Std. 
Deviation 

T 
value 

p value 

Body 
mass 
index 

Yes  23 27.165 ±3.9920 
1.295 

0.197 
Non-

significant No  187 26.011 ±4.0401 

Waist 
hip 
ratio 

Yes  23 0.893 ±0.0531 
-0.218 

0.828 

Non-

significant No 187 0.922 ±0.6418 

 

Obtained p>0.05, therefore statistically not significant. 
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Table 10 & Graph  

 

 

Association of single leg stance (in seconds) with fall 

 
h/o fall N Mean Std. Deviation T value p value 

Single 
leg 
stance  

Yes 
 

23 8.88 ±2.769 

-1.536 
0.126 

non 

significant 
No 
 

187 10.41 ±4.673 

 

Association of fall with single leg stance. Statistically not significant.  

 

Graphical presentation of association of BMI with single leg stance 
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Table 11 

 

Modified star excursion balance test (in cm) 

 
h/o fall N Mean Std 

Deviation 
T value p value 

Anterior 
reach  

Yes 23 49.27 ±9.654 
-1.266 

0.207 
Non-

significant No 187 52.62 ±12.247 

Postero -
medial 
reach 

Yes 23 33.70 ±8.736 
-2.65 

0.009 
Significant No 187 40.16 ±11.283 

Postero - 
lateral reach 

Yes 23 49.41 ±9.605 
-1.866 

0.064 
 Non 

significant No 187 54.15 ±11.698 

 

 

 

Association of history of fall and modified star excursion balance test shows 

statistical significant p value for posteromedial reach. 
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Table 12 

 

Time up and go test (in seconds) 

 
h/o 
fall 

N Mean Std. 
Deviation 

 T 
value 

p value 

LEFT  
Yes 23 15.98 ±1.109 

5.587 
<0.001 

 No 187 13.38 ±2.194 

RIGHT 
Yes 23 16.45 ±1.116 

5.438 
<0.001 

 No 187 13.72 ±2.371 

 

 
 

Time up and go test and history of fall show statistically significant. 
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Table -13 

 

 

 

History of fall is correlated with body mass index and postural balance. 

Statistically significant p value was calculated for all the factors. 
  

Correlation of Body mass index with postural balance 
in participants with fall history 

Single leg stance 
(in seconds) 

r -0.366** 

p value <0.001 
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 c
m

) 

Anterior reach  
r -0.546** 

p value <0.001 

Postero-medial 
reach 

r -0.504** 

p value <0.001 

Postero-lateral  
Reach 

r -0.542** 

p value <0.001 

T
im

e
 u

p
 a

n
d

 g
o

 

te
s
t 

(i
n

 

s
e
c
o

n
d

s
) Left side 

r 0.359** 

p value <0.001 

Right side 
r 0.351** 

p value <0.001 
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Table 14 

Correlation of waist hip ratio with postural balance in 
participants with history of fall 

  

Single leg stance (in 
seconds) 

R 0.117 

p value 0.091 
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Anterior reach 
r  

 
-0.045 

p value 0.518 

Postero- medial 
reach 

r  -0.001 

p value 0.984 

Postero-lateral 
reach 

R -0.039 

p value 0.571 

T
im
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d

s
) Left side 

R 0.092 

p value 0.184 

Right side 
r  0.051 

p value 0.465 

 

Statistically not significant p values were obtained for history of fall in relation to 

WHR. 
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DISCUSSION 

The study was intended to find out the prevalence of fall in last one year in postmenopausal 

women aged between 50-65years. Association between body mass index, body fat distribution, 

postural balance and fall in postmenopausal women was analyzed.   

In this cross sectional analytical study of 210 postmenopausal women, 11% participants 

reported history of fall in the last 12 months (table 1). Among 23 fallers, 17 women reported 

multiple falls.  

Whereas, in a cross sectional study in Malaysia, Ashari et al reported that younger post-

menopausal females aged 50-59 years showed 36.7% fall history. Differences in the prevalence 

have arisen due to differences in the study settings, sample size or methodology as well as 

geographical settings. 52 

Characteristics that reflect fall tendencies in this study were higher mean age of participating 

females (57.6 years) (table 8); body mass index above normal limits, and prevalence of 

comorbidity. The low prevalence of falls in participants may indicate low exposure to risk the 

common practice in Indian culture is to sit on the floor or ground. Falls are under reported; as 

they are considered as a part of normal ageing as also is attributed to embarrassment and fear 

of loss of independence.54 

In current study out of 210 subjects, the maximum number of subjects was in the age group of 

51-55 years (table 4). Overall the population representation was observed among all age group 

classification. The mean age, standard deviation of total subjects was 57.5 ± 4.019 years (table 

8). 

In the current study, females in the age group of 51-55 years experienced more fall i.e. 43.5% as 

compared to females in the age group of 61-65 years (table 5). This finding is similar to those 

done by Ashari et al who reported that younger post-menopausal females experienced more 

falls because younger group is more involved in moderate to severe physical activity levels that 

increases their exposure to the risk of fall.52 

 

Out of 23, 19 participants with fall history had BMI above normal limits thus 82.6% (table 3). 

With mean BMI, standard deviation 27.16 ±3.99  with minimum value of 23.1 kg/m2 and 
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maximum value of 31.1 kg/m2 (table 9). It stands as common knowledge that obesity impacts 

the postural sway and subsequently balance, therefore increasing functional limitation and 

halted balance, which could lead to repeated falls. 

Low BMI values set a fertile ground for the manifestation of other comorbidities, such as 

osteoporosis, which leads to increased risk of fall and osteoporotic fractures. Some proposed 

that increase BMI is inversely proportional to decrease physical activity leading to lower 

exposure time, therefore minimizing the risk of falls.44  

 
The current study calculated mean BMI values of all participants, standard deviation 26.137 ± 

4.041, the range of BMI was 22.09 kg/m2 to 30.17kg/m2 (table 8). A study evaluated the impact 

of annual BMI change in post-menopausal women with falls and observed no correlation 

between BMI and increased risk of falls in participants in age group 50-65 years. Also post-

menopausal females who are having BMI above normal limits have a wider base of support 

which increases their stability 44 

In the current study, Waist hip ratio of all females, standard deviation 0.91±0.6. with maximum 

value 1.52(table 8), which is more than the recommended cut off values by WHO for south 

Asian population. 14 

 

WHR > 0.80 was found in 82.6% subjects but it showed no significant association with fall P < 

0.828. (table 9 ) Waist hip ratio > 0.80 was observed among 153 participants. In females with 

WHR <0.80, the distribution of fat is around the hip joint which stabilizes the pelvic part thus 

Medio lateral displacement more. Whereas, in postmenopausal females with WHR>0.80 the 

redistribution of fat leads to more central adiposity over waist region thus increasing the 

trunkal stability and reducing the risk of fall. The current study findings are similar to an Irish 

study involving 606 participants found that the presence of central adiposity was protective 

against falls also. 55 

According to the results of the Iranian study obesity and its influence on falls as the number of 

pregnancies and parity increase, WHR index in menopausal women would increase.56 Sim et al. 
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in a study in Korea showed that younger maternal age at the first delivery was independently 

associated with higher risk of central adipocity in postmenopausal women. In a study by Li et 

al., results indicated that parity was positively associated with risk of central obesity, in long 

term among Chinese women.52 

 
In the current study (table 8) body mass index and waist hip ratio shows weak association 

because age group of the population is relatively younger also functional one. Younger 

population perform activities apart from their activities of daily living therefore despite of 

having postmenopausal changes in the form of increased body mass index above the normal 

level as well central body fat distribution mean WHR> 0.91 their balance is intact. 

 

The performance of mobility and the overall balance for each individual was assessed via the 

single leg stance test and Time up and go test. Females having history of fall had mean value of 

single leg stance, standard deviation 8.88 ± 2.7 seconds whereas females with no fall history 

were having single leg stance value, standard deviation 10.4 ± 4.6 seconds. The reason for less 

hold time during static balance could be the hormonal changes and previous experience of fall. 

(table 10) 

However a study performed by Espírito Santo et al found no associations between postural 

control and functional mobility with either BMI or WHR.  WHR had little influence on 

maintaining static balance 47 (table 14). This was most likely the case because static balance is 

not affected by WHR and is more dependent on multiple other factors such as proprioception, 

strength of plantar flexor muscles, vestibular function, sensory integration or even vision. 

If these senses are healthy , the role of WHR in static balance is limited and postmenopausal 

women are able to compensate for the vast majority of musculoskeletal limitations thus 

avoiding loosing their balance. 

 

The modified star balance test included 2 of the 3 direction when the leg is extended backward 

(posteromedial and posterolateral reach) .Based on the results of the present study it is 
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inferred that there is association of posteromedial reach with fall history in participants 

(p<0.009). (Table 11) 

 

History of fall and modified star excursion balance test shows weak but non-significant 

association (p<0.064) for posterolateral reach and anterior reach (p< 0.207) (table 11) because 

dynamic stability of body depends upon factors such as muscle strength, co-contraction, 

passive flexibility, passive stiffness of the lower limbs and lumbopelvic stability. 

 

The mean value of anterior reach was 49.27 cm, standard deviation ±9.654. Minimum distance 

was 39.67 cm and maximum distance was 58.92 cm. Similarly for posterolateral reach the mean 

value was 49.41 cm, standard deviation ±9.605, with minimum distance 39.80 cm and 

maximum distance 59.01 cm (table 11).  Neves et al reviewed that Asymmetries with a value 

equal to or higher than 4 cm or composite score below 94% are related to neuromuscular 

deficit suggesting a greater probability of fall and injuries in the lower limb.50 

 

The mean time up and go test value for left side was 15.98 ±1.109, with (p< 0.001). Similarly, 

the mean time up and go value for right side was 16.45 ± 1.16 seconds showing significant 

association with fall (Table-12). The time up and go test took longer duration to complete 

process of test in 23 subjects. Therefore it can be concluded that the static and dynamic 

balance are affected in fallers in terms of duration. 

 

Anthropometric measurements such as BMI influence on numerous necessary physical 

functions throughout one’s daily living, a shorter stride length, diminished muscle strength of 

the lower extremities, weakened endurance, gait pattern and especially slower gait speed is 

correlated to an increased risk of fall.44 Thus relatable to the present study BMI showing strong 

correlation with time up and go score is highly significant where, r=0.359, p<0.001 similarly with 

right side time up and go score r= 0.351, p<0.001.(table 13) 
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Body mass index shows highly significant correlation with single leg stance test where r= -0.366, 

p <0.001(table 13). Correlation between body mass index and modified star excursion balance 

test is highly significant in all 3 directions, in anterior reach where r= -0.546, p<0.001, 

posteromedial reach where r= -0.504, p<0.001 and in posterolateral reach where, r= -0.542, 

p<0.001 (table 13). Dr hetal jain et al observed that to obtain the highest reach distance in 

modified star excursion balance test along with maximum range maximum strength of lower 

extremity also play an important contributing factor. Menopausal status results in gain in 

abdominal adiposity and decline in skeletal muscle mass, thus this collaborative effect of low 

muscle mass and increased BMI is associated with balance destabilization.46 

 

There is weak correlation between waist hip ratio and postural balance. In case of correlation 

between waist hip ratio and single leg stance it was weak but not significant where r= 0.117, p 

<0.091. Weak negative and non-significant correlation was observed between waist hip ratio 

and modified star excursion balance test in anterior reach where r= -0.045, p<0.518 , 

posteromedial  reach r= -0.001, p<0.984 and posterolateral reach r= -0.039, p<0.571.(table 14) 

Correlation between waist hip ratio and left side time up and go score is weak and not 

significant where, r=0.09 , (p<0.184) similarly with the right side time up and go score r= 0.051, 

p<0.465. (Table 14) Postmenopausal women had larger waist circumference and higher waist 

hip ratio 0.919 but association could not be established between central obesity and risk of fall. 

The mean single leg stance values of total participants standard deviation 10.4 ± 4.67 seconds 

shows positive p value (p>0.126) and negative t value -1.53 (table 10). The findings of the 

present study did not show any association of fall with single leg stance. These may be due to 

younger mean age and to the fact that SLS mean time was 10.41 which is higher than that 

described as a cutoff point that is minimum 10 seconds  to discriminate participants at a risk of 

fall.  

Among no history of fall participants there is weak association of fall with modified star 

excursion balance test in all three directions. (Table 11) In anterior reach the mean distance in 

cm, standard deviation 52.6 ±12.2 , in posterolateral direction the mean distance , standard 



63 | P a g e  

deviation 54.1 ±11.6 and in posteromedial reach the mean distance , standard deviation 40.1± 

11.2.  

According to inverted pendulum model, medial and lateral postural displacements are 

associated with hip strategy to maintain the standing position which is mainly adopted by older 

adults. Given that the population is under the age of 65 years, it is possible that most of them 

adopted the ankle strategy which affects the anteroposterior but not mediolateral 

displacements 

In no fall history participants the mean TUG value for left side, standard deviation 13.38 ± 2.19 

and for right side 13.72 ± 2.371.  It has been reported that physical and mental fatigue may 

influence postural control. Beside that climacteric phase is associated with altered mood and 

anxiety which is linked to alterations in the motor and sensory system of balance control in 

younger postmenopausal females.  

11% was the prevalence of fall in this population whereas fall association in the form of 

correlation with body mass index was statistically significant for postmenopausal women. 

Postural balance had significant correlation with risk of fall but waist hip ratio did not show 

statistical significance in relation to fall among women aged between 50-65 years.  

Thus it can be stated that Body mass Index influence the balance thereby increases the risk of 

fall among higher BMI group.   
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LIMITATIONS 

 Study was conducted among healthy and younger postmenopausal females 

 Self-reported falls were likely to involve under reporting of falls 
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STRENGTH OF THE STUDY 

 Y balance test was performed by participants having the distance range of 60 cm more 

or less similar to Indian references.46 
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WEAKNESS OF THE STUDY 

 Population was not classified into overweight and obese category according to BMI 

scale. 

 Range of motion of lower extremity was not assessed  
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FURTHER SCOPE OF THE STUDY 

Further studies should assess relationship between each direction distance on modified star 

excursion balance test and lower extremity strength by using motion analysis system to make it 

more objective. 

In this study modified star excursion balance test was observed visually. 
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CLINICAL IMPLICATION 

 

Post-menopausal women should be given balance training along with weight bearing exercises. 
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CONCLUSION- 

The result of the present study concludes that, the postural instability is associated with BMI> 

24.9kg/m2 in postmenopausal women aged between 50-65 years. Under Eyes open condition, 

the participant had performed single leg stance and Time up and go test and showed good 

postural stability for posterolateral and anterior reach in modified star excursion balance test 

whereas posteromedial component was poorly performed by postmenopausal women. 

Higher BMI and higher waist hip ratio can be considered as an independent risk factor for fall. 

It was noted that body fat distribution and body mass index do have effect on postural stability. 

Further studies should assess the effect of weight loss intervention physical activity on postural 

balance thereby reducing the risk of fall among postmenopausal women. Similar studies should 

be performed for older age group above 65 years. 

Single leg stance static balance duration was lower in 11% population who had history of fall 8.8 

seconds as compared to 89% population. The time up and go performance took longer duration 

to complete process of test in 23 subjects. Therefore, it can be concluded that the static 

balance and dynamic balance are affected in fallers in terms of duration. 
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SUMMARY 

Background – 

The transition from pre menopause status to post menopause status has been associated with 

changes in body composition and redistribution of fat, many women experience weight gain 

and increased central adiposity. Estrogen deficiency, parity and postpartum is an important 

contributor to changes in body composition in women. Balance Is considered as essential 

component in many activities of daily living, from simple activities such as quiet standing, to 

more complex activities such as walking, carrying the objects or while changing direction. 

Although various factors are associated with falls, impaired balance and mobility have been 

consistently identified as the main risk factors for fall. Therefore the study was carried to find 

out the prevalence of fall in postmenopausal women aged 50-65 years. 

OBJECTIVE 

1. To study the prevalence of fall in last one year in postmenopausal women aged 50-65 

years   

2.  To know the association between body mass index, body fat distribution, postural 

balance and risk of fall in postmenopausal women aged 50- 65 years. 

METHODOLOGY-  A cross sectional analytical study was conducted on 210 post-menopausal 

women aged 50-65 years with at least 12 months of amenorrhea and the history was taken to 

find out the prevalence  of fall. Anthropometric data body mass index and waist hip ratio was 

calculated. Postural balance was assessed using single leg stance test, modified star excursion 

balance test and Time up and Go test.  

RESULT AND DISCUSSION -  

Chi square and Pearson’s correlation test were used for statistical analysis. Prevalence of fall 

was 11% in last 12 months. There is strong correlation of Body Mass Index with postural 

balance and history of fall p<0.001. In Modified Star Excursion Balance Test among 3 directions, 

the distance of anterior and posteromedial reach direction was significantly affected in females 

with fall history. Time up and go test values was highly significant and thus can be considered as 

an independent indicator for fall p<0.001. A non-significant correlation was obtained among 
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fallers between waist hip ratio and single leg stance r=0.117 p<0.091, with modified star 

balance test and positive non-significant with Time up and go test left r=0.092 p<0.184 and 

right p< 0.465.  History of fall is strongly correlated with Body mass index and single leg stance 

r=-0.366 p < 0.001, and time up and go test p<0.001.  Negative but significant correlation was 

observed with modified star excursion balance test p<0.001 

 

 CONCLUSION  

The result of the present study concludes that, the postural instability is associated with BMI> 

24.9kg/m2 in postmenopausal women aged between 50-65 years. Under Eyes open condition, 

the participant had performed single leg stance and Time up and go test and showed good 

postural stability for posterolateral and anterior reach in modified star excursion balance test 

whereas posteromedial component was poorly performed by postmenopausal women. 

Higher BMI and higher waist hip ratio can be considered as an independent risk factor for fall. 

It was noted that body fat distribution and body mass index do have effect on postural stability. 

Further studies should assess the effect of weight loss intervention physical activity on postural 

balance thereby reducing the risk of fall among postmenopausal women. Similar studies should 

be perform for older age group above 65 years. Single leg stance static balance duration was 

lower in 11% population who had history of fall 8.8 seconds as compared to 89% population. 

The time up and go performance took longer duration to complete process of test in 23 

subjects. Therefore, it can be concluded that the static balance and dynamic balance are affected 

in fallers in terms of duration. 
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ANNEXURE I A- PROFORMA 

Name – 

Age - 

Height (cm) - 

Weight (kg) - 

Temperature - 

Pulse rate - 

Blood pressure - 

Age of menopause - 

Time of menopause - 

Parity – 

Mode of delivery - 

Measures of birth control 

Number of children – 

History of chronic diseases with year of onset- 

(Diabetes mellitus/Arthritis / hypertension) 

Hormone therapy- yes / no 

History of visual acuity- yes / no 

History of physical activity- 

History of fall- without external force  

History of fracture (in last 24 months) – 

Site of fracture - 

On examination – Pain (Knee/ foot/ ankle) 

Altered position of pelvis – yes/ no 

Anthropometric evaluation 

Body mass index- 

Waist circumference (cm)- 

Hip circumference (cm) 

Waist hip ratio-  
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Postural balance 

 Single leg stance- (______/______/______) in secs 

 Modified Star Excursion Balance Test 

Anterior reach- (______/______/______) cm 

Posteromedial reach - (______/______/______) cm 

Postero lateral reach - (______/______/______) cm 

 Time up and go test- 

Left side- - (______/______/______) sec 

Right side-- (______/______/______) sec 
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ANNEXURE I (B)  

 

For body mass index  (according to Asian scale accepted by ICMR) 

 

The subject’s body weight and height was recorded first. 

Total body weight was measured using an electronic weighing machine. The subject was 

looking forward and standing straight on a weighing machine without carrying any objects 

in hand. Body Weight was recorded in kilograms (kg). For standing height the subject was 

standing straight with shoes off against a stadiometer fixed on a wall. 

They had to stretch upward, take and hold a full breath, while the ruler was lowered till it 

touches the vertex firmly.  

This marking was taken as standing height and recorded in centimeters (cm). Then the BMI 

was calculated by the equation  

BMI= weight in (kg)/ height (m)2 
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ANNEXURE I (C) 

 

For body fat distribution [WHR] (according to WHO guidelines) 

For measurements, the subject wore light clothing and was standing with feet’s close 

together, arms at the side and body weight evenly distributed. 

Waist circumference was measured at the midpoint between lower margin of the least 

palpable rib and the top of the iliac crest, using a stretch resistant tape. 

The subject was relaxed and the measurement was taken at the end of a normal expiration. 

Hip circumference was measured around the widest portion of buttock with the tape 

parallel to the floor. Waist hip ratio was calculated by dividing waist circumference in cm by 

hip circumference in cm. 
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ANNEXURE I (D) 

 

For balance examination -  

Prior to testing, each participant received an orientation about the balance assessment. 

 

Single leg stance- for static balance 

To evaluate, the test started with the legs parallel, maintaining a base of 10 cm away from 

the midline of each calcaneus, with the upper limbs hanging along the body. Then the 

participants were instructed to stand on dominant leg with eyes open. Duration of 

performance was measured in seconds. 

 

Modified star excursion balance test- for assessment of dynamic balance. 

Plot was drawn with the help of measuring tape 

In this test, the participants was asked to perform maximal reaches with their non-

dominant limb in 3 directions (anterior, posteromedial, and posterolateral) while the 

dominant limb was at the center of a modified star excursion plot.  

The participant was asked to perform the test thrice. 

Most distal portion of the reach foot in each direction was measured in cm. 
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ANNEXURE I (E) 

 

Time up and go test -  For assessment of risk of fall 

With help of tape 3-meter-long distance was measured on the ground and chair was placed 

at one end of the line and cone at another end. 

First the physiotherapist performed the test for visual feedback and better performance. 

Participant was asked to sit on chair seat approximately 46 cm with armrest and backrest, 

and then the patient was asked to get up from chair and walk at a comfortable and safe 

pace to the mark cross the line, turn around and return to your chair and sit back down 

again.  

Stopwatch was only stopped until the patient was seated again. Participants were not 

aware of the time duration, and performed the test thrice and best lowest score in seconds 

was noted. 
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ANNEXURE I (F) 

1. Electronic weighing machine for measuring weight in KG.   

 

 

Product description- Metal body with readout accuracy 10 grams. 

Platform measures 16 inches x 16 inches 

  

2. Stadiometer for measuring height in centimeters. 

 

 

Product specifications – 2m/ 200 cm roll ruler with metric measurements. 
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3. Measuring tape for measuring waist and hip circumference in centimeters.   

 

Specifications- Total length 60 inches. Blade length 1.5 metres 

 

4. Digital stopwatch for measuring time in seconds 

 

 

 

5. Cones 
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6. Chair  

 

 

Specifications –with arm rest and back rest 

 Seat height- 46 cm  
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ANNEXURE II A 

PARTICIPANTS INFORMATION SHEET (ENGLISH) 

 

Purpose:  

To ensure that written informed consent is obtained from participants according to the 

regulatory requirements of ICMR and approved by IEC. 

Scope:  

This standard operational procedure includes postmenopausal women aged between 50-65 

years who are willing to participate in this study.  

Responsibilities:  

The researcher will obtain written informed consent from all the participants who are 

volunteering to be the part of this study.  

Procedure:  

1. The researcher will recruit postmenopausal women aged between 50-65 years. 

2. The investigator will explain the procedure of the study to allay apprehension and answer all 

the queries of the participant 

3. If the participant decides to participate then they would be consented according to the 

standard operational procedure. If the participant expresses interest but has some doubts in that 

case they would be solved.  

4. If the participants are comfortable with the explanation then they will fill the informed 

consent according to standard operational procedure. 

5. Study procedures will begin after the participant’s concern. 

6. Detailed medical and any other history of trauma will be obtained from the participants so as 

to verify the inclusion and exclusion criteria.  
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General information to research participants:  

1. Name: 

Age:  

Date: 

2. The purpose of the research is to study “The prevalence of fall and its association 

with body mass index and body fat distribution with postural balance and risk of fall 

in postmenopausal women aged 50 – 65 years.”  

3. If you are willing to voluntarily participate in the study then you are expected to 

enroll with us right from the moment of filling consent till the completion of the test. 

4. If you are uncomfortable during this period then kindly let us know so that we can 

help you and overcome your problems without any untoward effect. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free 

to do so and there would not be any hindrance from our side. 

7.  The data obtained from this study would be confidentially protected and maintained 

and if the photograph is used then your identity would not be revealed. If the 

photograph is published then permission would be obtained. 

8. If you feel exhausted or unable to complete the test you need not worry and let us 

know so that necessary steps can be initiated. 

9. If you are not satisfied at any moment then you can withdraw at any time without 

any consequences. 

 

10. Name of Researcher: 

Phone number: 

Address 
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11. Name of Guide: 

Phone number: 

Address: 

12. Name of Institution 
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ANNEXURE II B 

SUBJECT INFORMATION SHEET (HINDI) 

 

 

 

 

 

 

 

 

 

     -  

 

 

 

प्रतिभागी सूचना पत्र 

उद्दशे्य- 

यह सुतनतिि करने के तिए कक आईसीएमआर की तनयामक आवश्यकिाओं के अनुसार प्रतिभातगयों से तितिि 

सूतचि सहमति प्राप्त की गई ह ैऔर आईईसी द्वारा अनुमोकिि ह।ै 

     :  

इस मानक सचंािन प्रकिया में 50-65 वर्ष की आयु की पोस्टमेनोपॉज़ि मतहिाए ंशातमि हैं 

      -  

शोधकिाष उन सभी प्रतिभातगयों से तितिि सतूचि सहमति प्राप्त करेगा जो स्वेच्छा स ेअध्ययन का तहस्सा बनना 

चाहिे हैं।  

 

प्रकिया 
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                           औ                      , ५०-६५                                     

                                     औ                                     ,             

                       - ए                               | 
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ANNEXURE II C 

SUBJECT INFORMATION SHEET ( MARATHI) 

सहभागी मातहिी पत्रक 
 

उद्दशे:  

आय    एम आर    च्या नियामक आवश्यकताांिुसार आनि  आय इ    द्वारे मांजूर केलेल्या सहभाग ांकडूि 

लेख  सूनित सांमत  प्राप्त झाल  आहे याि  खात्र  करण्यासाठ . 

  

व्याप्ती- 

या मानक ऑपरेशनि प्रकियमेध्ये 50-65 वर् ेवयोगटािीि पोस्टमेनोपॉझि मतहिांचा समावेश आहे  

 

जबाबिाऱ्या - 

संशोधक या अभ्यासाचा भाग होण्यासाठी स्वयंसेवा करि असिेल्या सवष सहभागींकडून िेिी सूतचि संमिी 

प्राप्त करेि.  

कायषपद्धिी-  

1.  संशोधक 50-65 वर्े वयोगटािीि पोस्टमेनोपॉझि मतहिांची तनयुक्ती करेि 

 

2. शंका िरू करण्यासाठी अन्वेर्क अभ्यासाची प्रकिया स्पष्ट करेि आति सहभागीच्या सवष प्रश्ांची 

उत्तरे िईेि. 
 

3. जर सहभागीने सहभागी होण्याचे ठरविे िर तयांना मानक ऑपरेशनि प्रकियेनुसार संमिी कििी 

जाईि.  

 

4. जर सहभागीने स्वारस्य व्यक्त केिे परंिु तया बाबिीि काही शंका असिीि िर तयांचे तनराकरि 

केिे जाईि  

 

5. सहभागीच्या चचिनेंिर अभ्यास प्रकिया सरुू होईि 

 

6. िपशीिवार वैद्यकीय आति आघािाचा इिर कोििाही इतिहास सहभागींकडून प्राप्त केिा जाईि 

जेिेकरून समावेश आति वगळण्याच्या तनकर्ांची पडिाळिी करिा येईि. 
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संशोधन सहभागींना सामान्य मातहिी: 
 

नाव: 

वय: 

िारीि:  
 
संशोधनाचा उद्दशे ५०-६५                                                                   

                                   ,                                         .- यांचा अभ्यास 

करिे हा आह े 

 

जर िमु्ही स्वेच्छेने अभ्यासाि सहभागी होण्यास इच्छुक असाि िर िुम्ही संमिी भरल्यापासून चाचिी पूिष 

होईपयंि आमच्याकड ेनोंििी करिे अपेतिि आह.े 

 

जर िमु्ही स्वेच्छेने अभ्यासाि सहभागी होण्यास इच्छुक असाि िर िुम्ही संमिी भरल्यापासून चाचिी पूिष 

होईपयंि आमच्याकड ेनोंििी करिे अपेतिि आहे  

 

या काळाि िुम्हािा अस्वस्थ वाटि असेि िर कृपया आम्हािा कळवा जेिेकरून आम्ही िुम्हािा मिि करू शकू 

आति कोितयाही अतप्रय पररिामातशवाय िुमच्या समस्यांवर माि करू शकू.  

 

िुम्हािा कोििीही प्रतिपूिी आति भरपाई कििी जािार नाही 

 

जर िमु्हािा कोितयाही ििी हा संशोधन अभ्यास थांबवायचा असेि िर िमु्ही िस ेकरण्यास मोकळे आहाि 

आति आमच्या बाजूने कोििाही अडथळा येिार नाही.  

 

या अभ्यासािनू तमळािेिा डटेा गोपनीयपिे संरतिि आति राििा जाईि आति जर फोटो वापरिा असेि िर 

िुमची ओळि उघड केिी जािार नाही. छायातचत्र प्रतसद्ध झाल्यास परवानगी घेििी जाईि.  

 



94 | P a g e  

जर िमु्हािा थकल्यासारिे वाटि असेि ककवा चाचिी पूिष करिा येि नसेि िर िमु्हािा काळजी करण्याची 

गरज नाही आति आम्हािा कळवा जेिेकरून आवश्यक पाविे सुरू करिा येिीि.  

 

िुम्ही कोितयाही ििी समाधानी नसल्यास कोितयाही पररिामातशवाय िुम्ही कधीही माघार घेऊ शकिा.  

संशोधकाचे नाव: 

फोन नंबर: 

पत्ता 

 

 

मागषिशषकाचे नाव: 

फोन नंबर: 

पत्ता: 

 

संस्थेचे नाव 
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ANNEXURE III A 

LETTER OF CONSENT (ENGLISH) 

 

I ____________________am willing to participate voluntarily as a participant for the 

dissertation: ” PREVALENCE OF FALL AND ITS ASSOCIATION WITH BODY MASS INDEX, BODY FAT 

DISTRIBUTION AND POSTURAL BALANCE IN POST MENOPAUSAL WOMEN (AGED 50 - 65 YEARS) 

– AN ANALYTICAL CROSS SECTIONAL STUDY” conducted by____________ 

                  I have been informed regarding the nature of study and the duration of work.I have 

no objection to undertake the required procedure and to undergo various testing procedures 

pertaining to the study. 

                  The researcher has already assured me, that I would be treated well without any 

untoward effects and the rights of confidentiality protected. 

 

Signature of the Participants/ 

Thumb Impression of participants 
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ANNEXURE III B 

LETTER OF CONSENT (MARATHI) 

             

 

_____________________                                                         

             . ५०-६५                                                       

                                               ,                              

           .-                                 _________________      

      .                                                                

       .                                                                   

                        .                                                    

                                                                                

     . 

 

            / 
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ANNEXURE III C- 

LETTER OF CONSENT (HINDI) 

 

           

 

______________________                     ए                                   

                        | ५०-६५                                              

                    औ                                     ,            

                       -ए                               .________ 

            |                     औ                                             

                          औ                                                

                                                                            

     औ                                                              ए  . 

 

                 / 
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ANNEXURE IV A 

PERMISSION LETTER 

To, 

The head of institute, 

 ______________ 

______________  

 

Subject: Permission to carry out research work. 

 

Respected sir/madam 

 

 I Mr. /Miss_____________, student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work.  

 

My research topic is, “PREVALENCE OF FALL AND ITS ASSOCIATION WITH BODY MASS INDEX, 

BODY FAT DISTRIBUTION AND POSTURAL BALANCE IN POST MENOPAUSAL WOMEN ( AGED 50 - 

65 YEARS) – AN ANALYTICAL CROSS SECTIONAL STUDY.”  

 

I promise that the ethics as well as participants care shall be duly complied. 

 

I kindly request you to do the needful in this regard.  

 

Yours sincerely,  

 

Research student  

Date:  

Place:  
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ANNEXURE IV B 

PERMISSION LETTER 

To, 

The Chairman, 

Ethical Committee 

 ______________ 

______________  

 

Subject: Permission to carry out research work. 

 

Respected sir/madam 

 

 I, Mr./Miss_____________, student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work.  

 

My research topic is, “PREVALENCE OF FALL AND ITS ASSOCIATION WITH BODY MASS INDEX, 

BODY FAT DISTRIBUTION AND POSTURAL BALANCE IN POST MENOPAUSAL WOMEN ( AGED 50 - 

65 YEARS) – AN ANALYTICAL CROSS SECTIONAL STUDY.”  

 

I promise that the ethics as well as participants care shall be duly complied. 

 

I kindly request you to do the needful in this regard.  

 

Yours sincerely,  

 

Research student  

Date:  

Place:  
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ANNEXURE IV -  GANTT CHART
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SR 

NO 

AGE MENOPAUSAL 

AGE 

fall 

history 

 BMI WAIST 

HIP RATIO 

POSTURAL BALANCE 

       SINGLE 

LEG 

STANCE 

MODIFIED STAR EXCURSION BALANCE TEST TUG 

        anterior 

reach 

posteromedial posterolateral LEFT RIGHT 

1 56 7 no  25.2 0.8 15 51 39 53 13 11 

2 63 15 yes  29.7 1.01 6.4 38 21 40 14.1 16.7 

3 56 6 no  23.8 0.88 8 58 30 63 15 15.2 

4 54 6 no  25.6 0.87 13 50 35 48 13 15.1 

5 58 7 no  25.2 0.8 7.2 47 39 54 14.7 15.3 

6 54 5 no  17.6 0.8 12 59 44 62 11.8 12.7 

7 56 7 no  24.9 0.85 14 77 64 74 13 13.2 

8 53 2 no  27.1 0.9 8 25 24 26 14.1 14.6 

9 58 9 no  28.2 0.93 10 30 26 35 12 14 

10 54 5 no  17.6 0.75 15 61 52 63 11 12.1 

11 56 7 no  25.2 0.82 11 49 38 54 13 13.2 

12 53 3 no  16.8 0.8 17 64 52 67 10 12.1 

13 60 12 no  25.8 0.89 33.56 69 51 67 11.4 11 

14 59 8 no  26.5 0.87 10 56 44 54 12 13.2 

15 58 7 no  24.5 0.9 9.5 52 40 55 13 14.2 

16 54 5 yes  26.6 0.9 14 59 38 47 16 15 

17 56 5 no  23.8 0.87 11 70 65 75 12 10 

18 55 4 no  16.5 0.67 10.3 70 48 65 10 9.7 

19 58 9 no  25.4 0.92 9.5 45 28 39 11.7 12 

20 54 5 yes  30.4 0.87 6.3 40 20 35 15.5 16.3 

21 54 4 on  25.5 0.82 8.3 44 32 50 12.3 13.6 

22 56 7 no  23.5 0.75 16 55 48 57 10 9.6 

23 55 4 no  17.4 0.68 8.4 65 53 61 15.8 15.9 

24 54 5 yes  30.3 0.91 7.1 44 32 49 16.1 15.6 

25 55 6 no  25.5 0.87 16 47 36 53 12.6 13 

26 58 8 no  26.8 0.9 11 40 25 43 13 13.5 

27 53 4 no  16.6 0.66 10 49 39 55 10 9.3 

28 59 12 no  27.1 0.91 7.4 39 29 43 15.3 15.4 

29 55 6 no  26.9 0.87 9.2 39 27 40 11.9 13 

30 54 4 no  25.3 0.89 16 45 27 50 11 10 

31 53 3 no  26.1 0.87 17 45 31 50 12.3 12.2 
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32 58 9 no  27.8 0.86 6.8 42 36 44 14.7 14.9 

33 55 7 no  27.3 0.85 9 40 28 46 14 16 

34 59 11 no  31.4 0.92 8 46 32 38 14.4 15 

35 51 1 no  17 0.7 8.9 53 38 63 12.3 14.2 

36 53 2 no  27.1 0.85 9.4 42 33 46 13.7 14 

37 56 5 no  30.2 0.94 9.5 34 27 40 14.2 13.5 

38 53 7 no  23.3 0.9 14 59 49 47 12.5 10 

39 54 7 no  26.2 0.87 7.7 38 20 40 14.4 15.2 

40 55 15 yes  27.7 0.84 16.4 32.6 20 27.4 15.7 16.4 

41 55 8 no  24.2 0.72 20 22.5 20 20.5 10.7 10.6 

42 55 6 no  25.1 0.82 8.9 56 44 62 13.9 14.4 

43 51 3 no  15.7 0.79 8.1 53 50 57 17 15 

44 61 10 no  24.2 0.86 32.6 77 63.5 73.5 8.9 9.7 

45 65 17 no  27.4 0.91 8.2 39 33 45 14.3 15.7 

46 59 10 no  27.1 0.87 8.6 50 29 48 13.2 13.5 

47 55 4 yes  25.6 0.83 7.8 59 43 55 16.4 17.3 

48 59 10 no  30.6 0.93 5.6 45 36 49 14.3 14.7 

49 55 5 no  17.2 0.84 8.2 63 48 65 15 15.2 

50 53 3 no  20.8 0.82 8.8 68 50 65 15.3 16.9 

51 56 7 no  24.8 0.7 21 61 50 58 11 11.2 

52 61 13 no  28.1 0.95 8.7 42 29 46 14 14.3 

53 59 12 yes  27.3 0.97 8 38 30 45 16.5 15 

54 54 5 no  17.1 0.8 17 66 53 69 13.9 12 

55 61 16 yes  20.4 0.87 12.8 67 51 66 12.8 15.3 

56 54 4 no  16.6 0.69 9 52 37 59 14.8 14.9 

57 56 8 no  24.2 0.71 15 65 50 59 10 9 

58 61 12 no  23.5 0.87 14 71 59 74 10.2 9.3 

59 55 5 no  17.5 0.8 11 77 62 76 9.3 11.6 

60 53 3 no  23.8 0.84 14 77 62 75 14 11 

61 64 14 no  26.4 0.88 8.5 40 22 29 18 18.9 

62 53 3 no  26.2 0.87 10 37 22 44 13.9 14.7 

63 65 15 no  27.7 0.9 6.7 42 39 47 16.9 16.7 

64 56 6 no  22.8 0.88 12.9 69 55 70 13 12 

65 61 12 no  28.9 0.93 12 37 34 42 13.4 14 

66 59 9 no  30.3 0.91 7.9 29 25 39 14.7 15.6 

67 56 5 yes  30.1 0.89 7.9 38 29 42 15.4 15.9 

68 61 13 no  27.1 0.93 9.1 40 36 48 15.2 17.1 

69 61 11 no  24.3 0.84 18 62 55 70 9 8.9 
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70 59 11 no  26.3 0.92 8.2 45 35 51 14.8 14.6 

71 55 6 no  17.2 0.86 8 78 55 71 14.4 14.8 

72 59 10 no  26.8 0.91 7.9 39 29 48 14.7 15.6 

73 53 3 no  25.6 0.87 8 38 20 40 15 16 

74 57 7 no  27.4 0.9 8.2 43 27 48 14.3 14.9 

75 59 9 no  25.7 0.93 10 46 28 50 11.5 12 

76 64 14 yes  28.8 0.96 7.7 38 27 45 17.7 16.4 

77 61 10 no  28.6 0.92 11 43 26 49 15.2 17.8 

78 53 3 no  24.3 0.88 16 60 45 67 11 9.3 

79 53 2 no  26.3 0.87 9 55 42 59 14 14.3 

80 60 10 no  32.4 0.97 6.4 50 34 53 16.4 16.9 

81 55 9 no  17.6 0.85 11 78 62 73 13.4 12.7 

82 53 4 no  33 0.99 6.1 39 22 42 16.1 16.5 

83 57 8 no  26.9 0.9 12 43 38 47 12.6 12.8 

84 64 15 no  24.8 0.86 12 70 55 72 11 13 

85 65 16 no  24.7 0.9 9 45 34 51 13 13.2 

86 61 13 yes  27.5 0.85 5.8 51 32 47 16.7 17 

87 55 6 no  17.8 0.82 10 74 63 76 17.3 17.9 

88 60 10 yes  30.4 0.93 9 50 35 49 16.3 16.6 

89 64 15 no  26.5 0.9 8.2 33 30 38 16.7 15.9 

90 60 11 no  31.1 0.91 6.9 46 32 51 14.5 15.2 

91 55 4 no  16.7 0.89 8 66 56 60 12.4 13.6 

92 57 8 no  26.3 0.91 17 42 35 48 11 12 

93 54 4 no  29.2 0.9 9 47 34 45 12 12.6 

94 59 9 no  28.4 0.89 8.7 32 29 37 12.7 13.7 

95 61 12 no  22.9 0.97 8 43 29 48 9 9.6 

96 53 2 no  26.6 0.88 9.2 57 40 55 14.4 15.5 

97 64 14 yes  30.4 0.93 6.1 50 41 56 16 16.2 

98 55 4 no  24.7 0.87 8 68 59 72 13.4 14 

99 55 4 no  30.2 0.94 8.8 42 32 48 14.2 14 

100 57 7 no  26.4 0.88 9 51 39 53 13 13.6 

101 61 11 no  26.3 0.87 8.6 44 37 49 14 15 

102 55 4 no  17.6 0.8 9 75 55 80 13.9 14.7 

103 62 17 no  27.1 1.02 6.4 39 22 42 14.1 16.2 

104 55 7 no  28 0.94 8.7 50 35 52 15 15.2 

105 56 5 no  23.7 0.73 22 60 50 63 9 8.2 

106 64 16 yes  24.7 0.87 7.9 44 27 49 15.3 17.4 

107 53 2 no  23.5 0.71 14 62 52 60 12.4 14 
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108 59 11 no  26.4 0.88 8.4 59 42 64 14.6 14.8 

109 55 5 no  31 0.96 7.5 47 31 48 15 15.2 

110 63 15 yes  30.5 0.94 7.1 50 35 46 18.2 18.9 

111 55 5 yes  17.8 0.8 8.5 61 54 63 15.7 16.3 

112 53 4 no  31.1 0.94 6.9 43 38 52 15 15.8 

113 52 1.5 no  24.2 0.74 17 65 53 69 8 7.7 

114 65 15 no  30.1 0.95 4.9 47 40 50 16 16.3 

115 57 8 no  24.5 0.85 18 71 52 73 9 8.8 

116 65 16 no  31.2 0.97 5.2 40 34 42 16 16.3 

117 65 15 no  30.3 1 4.8 40 29 41 15.6 17 

118 63 14 no  26.9 0.88 9.6 42 29 46 13 13.7 

119 59 9 no  31.6 0.94 5.7 50 42 51 16 14 

120 56 5 no  20.9 0.88 9 58.4 30 63 14.2 13.7 

121 56 9 no  33.5 0.94 4.5 56 36 45 11.3 10.5 

122 59 12 no  25.1 0.85 6.5 55 64 62 12.4 11.3 

123 60 15 yes  28.1 0.92 13.9 58.5 28 69 17.2 19.2 

124 60 12 no  21 0.87 33.56 69 51 67 11.4 11.4 

125 64 15 no  30.5 0.95 6 57 34 43 13 13.4 

126 52 2 no  27.3 9.6 5.8 53 47 55 15 14 

127 55 4 no  17.1 0.79 7.9 64 50 69 14.2 15.4 

128 63 15 no  30.1 1.01 5.9 39 25 43 15.7 16.7 

129 55 4 no  24.9 0.84 10 66 50 71 11 13 

130 57 8 no  23.5 0.83 9.1 60 48 55 13.7 15.2 

131 65 17 no  30.6 1.02 7 42 36 41 14 14.2 

132 54 3 no  22.7 0.82 14 23 20 22 13 13.5 

133 59 10 no  32.1 1.03 5.8 46 31 40 15 16.2 

134 64 15 no  30.8 0.95 4.9 46 39 49 16.4 17.5 

135 52 2 no  25.4 0.85 8.7 38 20 40 12 13 

136 54 4 no  23.3 0.8 15 73 52 77 9.4 9.1 

137 63 15 no  31.6 0.93 9.9 53 43 56 14.6 14.9 

138 54 4 yes  28.3 0.89 9 52 32 45 16 16.4 

139 57 8 no  22.8 0.87 14 66 47 62 12 11.5 

140 55 4 no  26.6 0.88 12 48 27 52 11 10 

141 59 10 no  29.1 0.91 9.8 52 47 51 13 11 

142 52 2 no  22.2 0.7 17 61 49 57 9 9.5 

143 65 16 no  31.9 0.95 5.5 50 41 55 15.3 15.9 

144 64 16 no  32 0.96 6.3 49 39 52 14.8 16.4 

145 57 10 no  32.1 0.97 4.8 45 36 47 14.6 17.4 
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146 55 3 no  24.3 0.8 16 71 58 65 7.9 8.1 

147 63 15 no  31.1 0.94 5.9 48 33 44 15.7 17.2 

148 55 5 no  33.1 0.97 6.1 44 34 46 16 15.3 

149 54 4 no  25.4 0.85 9 62 42 66 14 13 

150 52 2.5 no  26 0.89 16 59 40 62 14.2 13 

151 57 8 no  24.6 0.87 14 67 54 71 10 13 

152 55 5 no  23.4 0.81 13 71 62 73 8 9.9 

153 59 10 no  27.7 0.9 8.7 49 37 54 14 13.6 

154 54 4 yes  16.8 0.79 9.4 66 41 60 16.7 17 

155 64 16 no  32.1 0.97 6.9 45 38 47 14.3 15.5 

156 57 8 no  24.3 0.85 15 77 59 74 16.1 14.9 

157 54 4 no  25.3 0.88 7.9 45 29 40 15.1 15 

158 63 15 no  30.4 0.91 6.5 50 33 54 16.3 15.4 

159 52 1.5 no  25.6 0.95 6.3 52 44 50 14 14.6 

160 55 5 no  25.2 0.8 16 62 36 60 10 10 

161 57 8 no  23.5 0.89 8.2 72 55 69 12.1 13.9 

162 55 4 no  32.2 0.93 7.7 42 36 46 13.2 14 

163 59 11 no  26.3 0.87 6.9 53 41 60 15.8 15.7 

164 59 10 yes  32.3 0.93 7.9 41 31 45 15 14.3 

165 63 15 no  27.7 0.87 9.2 48 29 46 14.9 16.6 

166 65 15 no  30.2 0.94 7.2 50 41 52 14 15.4 

167 57 8 no  23.9 0.87 8.7 66 59 68 14.7 15.6 

168 55 5 yes  26.7 0.87 9.3 50 39 51 16.3 16.2 

169 64 15 no  25.9 0.87 11 52 41 49 12 10 

170 52 2 no  24.1 0.84 8.2 70 55 66 12.5 14 

171 59 10 no  28 0.89 11 55 35 50 12 12.2 

172 63 15 no  27.2 0.91 11.2 53 34 55 15 14.3 

173 55 5 no  32.3 0.96 7.2 43 37 47 15.1 15.6 

174 52 2 yes  26.3 0.87 7.5 51 32 48 16.3 16.2 

175 55 5 no  24.3 0.8 15 70 54 73 10.2 10.5 

176 57 7 no  29.1 0.9 9.8 56 38 51 14.3 13.5 

177 64 15 no  28.6 0.93 9.7 51 45 56 14.3 14 

178 58 8 no  27.4 0.89 8.8 54 38 50 14.7 14.3 

179 59 9 no  26.1 0.87 13 51 34 49 12 13.1 

180 55 6 no  25.6 0.82 6.8 50 33 46 15.2 15.6 

181 65 16 no  29 0.92 8.7 49 35 52 20 17.1 

182 64 15 no  30.1 0.96 7.2 55 47 53 14.9 14.7 

183 55 6 no  24.7 0.8 19 64 58 70 9 10 
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184 51 2 no  26.9 0.89 9.9 64 50 66 14 13.9 

185 58 9 no  31.1 0.94 7.7 51 44 49 15.1 15.3 

186 51 1 no  17.6 0.8 8.9 68 59 72 13.4 14.5 

187 55 4 no  23.5 0.84 16 77 59 75 10 9.2 

188 53 2 no  24.7 0.79 15 70 59 73 9 9.7 

189 59 10 no  25.8 0.91 8.9 49 39 52 15.4 16.4 

190 65 15 yes  28.1 0.9 8.4 55 37 57 15.7 16.8 

191 65 17 no  30.6 0.97 6.7 46 36 51 15.6 15.9 

192 54 4 no  26.2 0.87 12 48 28 44 11 12.3 

193 59 9 no  31.5 0.93 7.4 53 42 57 15 15.3 

194 54 4 no  24.5 0.84 23.3 64 52 66 8.9 9.2 

195 54 4 no  30.1 0.97 7 48 36 46 14.2 14.8 

196 58 9 no  31.8 0.96 6 45 37 52 14.2 16.4 

197 65 17 no  26.6 0.94 9.4 49 34 55 15 13.5 

198 59 9 no  28.5 0.88 9 62 49 58 13.7 13.8 

199 58 8 no  26.6 0.87 8.7 60 45 57 12.4 14.5 

200 62 13 no  27.8 0.93 8 55 36 51 16.1 16.3 

201 60 13 no  32.4 0.96 7.4 49 43 52 14.7 15.3 

202 54 4 no  26.8 0.87 13 60 44 56 12.6 12.9 

203 64 14 no  26.9 0.87 8 58 40 54 17 15.8 

204 58 8 no  27.4 0.89 9.2 54 33 57 16.5 16.7 

205 65 25 no  25.4 0.9 7.3 24.5 25.5 23.5 14.7 14.5 

206 51 1 no  26.2 0.83 8.9 56 45 62 12.8 12.9 

207 59 10 no  30.1 0.87 7 30 20 38 15.1 17.2 

208 51 1.5 no  26.4 0.87 9 40 27 35 14.1 14.9 

209 64 17 no  27.8 0.9 8.6 38 29 44 16 16.7 

210 64 15 no  28.8 0.89 8.7 44 29 48 15 16.3 
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 INTRODUCTION: 

Cancer has been considered a public health problem nearly all over the world, especially in 

developing countries.  According to GLOBOCAN 2020, Worldwide, an estimated 19.3 million 

new cancer cases and almost 10.0 million cancer deaths occurred in 20201.  

 

Among several types of cancer, reproductive organ cancer is main cause of death by cancer in 

women. Female breast cancer is the most commonly diagnosed cancer In 2020, approximately 

2.3 million new cases of breast cancer were detected1 representing 11.7% of all cancer types 

diagnosed in women followed by cervical cancer representing 85% of cases occur in developing 

countries. Since India bears one sixth of the world’s population, so that also bears one fifth of 

world’s burden of cervical cancer2. 

 

Reproductive cancer affecting women’s reproductive organs are breast, cervical, ovarian, 

uterine, vaginal, vulvar, endometrial and fallopian tube cancer3. 

 

There are 0.88 million cancer cases with an incidence rate of 105.5 per 1 million in women. 

Incidence of endometrial cases are very low in India as per the ICMR statistics 2019. The 

highest being observed in Bangalore hospital, followed by Mumbai reported highest incidence 

rate in india4. 

 

Over the last years, many Indian researchers have published studies in gynecology oncology 

and reported cervical cancer is on declining trend because of regular screening and cancer 

awareness programs executed by government organizations and non-governmental 

organizations. Indian scientist demonstrates heterogeneous group of ovarian cancer among 

Indian females. The incidence rate of ovarian cancer is 0.3% between 20-40 years of age and 

0.07% between 41-50 years of age4,5.  

 

Some studies explain strong genetic relationship for gynecology cancers. Evidence suggests that 

braca 1 and braca 2 mutations cause a higher risk for developing ovarian cancer and early 

onset of breast cancer6. There is also strong association of interferon-γ 874a polymorphism 

with the risk of developing cervical cancer in north-Indian population7. 
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Recent study has reported decreasing trend of vulvar cancer in India. Over 24 years, 2.28% of 

total cancer cases were reported between 1996-2012 aged between 24-90 years. Cervical 

cancer incidence rate is highest among all gynecological cancers4. 

 

The incidence of ovarian cancer is estimated to increase by 2035. 59,279 cases having 

estimated as the new ovarian cancer cases at the end of 20204. 

 

According to WHO, the usual treatment for patients with early stage cancer is surgery with 

lymphedenectomy and/or chemotherapy and if required radiotherapy, which may bring 

adverse effects such as reduced functional capacity, fatigue and impairment in quality of life. 

 

The adverse side effects of cancer treatment include pain, fatigue, cachexia, wasting syndrome, 

diminished strength and lung capacity, and reduced range of movement. Six months after 

diagnosis, approximately 90% of women manifested at least one adverse side effect from 

cancer treatment, while 60% experienced multiple late effects that influenced their treatment 

and quality of life, and consequently their survival rates8. 

 

Cancer-related fatigue is a very common side effect caused by chemotherapy, and it is normally 

linked to pain, sleep disorders, anemia, and cachexia. As a result, chemotherapy treatment 

brings serious damage to women with reproductive organ cancer, reducing their functional 

capacity, quality of life, and life expectancy9.  

 

Cancer related fatigue is a subjective symptom of fatigue that is experienced by almost all 

cancer patients due to both the disease process and treatments, including surgery and 

chemotherapy. CRF is typically characterized by sudden onset, does not result from activity or 

exertion, and is not relieved by sleep or rest10. 

 

All these factors may cause a reduction in overall physical activity levels, leading to a downward 

spiral of reduced muscle performance and worsening of fatigue and functional capacity9. 
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It is well known that an adequate level of muscle strength is required to complete daily living 

activities, and lower levels of muscular strength seem to be associated with greater rates of 

mortality by cancer9.  

 

However, it is important to highlight that chemotherapy treatments typically involve several 

separate cycles like four cycles, six cycles, nine cycles depending on type and stage of cancer. 

Six cycles of chemotherapy is usually preferred for the treatment.CRF has a profound impact on 

patients' lives. Indeed, CRF has been rated as more troublesome and to have a greater negative 

impact on patient’s daily activities and QOL than other cancer-related symptoms, including 

pain, depression, and nausea11. 

 

Exercise has been considered a non-pharmacological strategy for those undergoing cancer 

treatments, because it can enhance muscle strength, improve quality of life, improve functional 

capacity and improve fatigue levels11. Thus, this study aimed to find effect of aerobic exercises 

on functional capacity, fatigue and muscle strength among adult women receiving 

chemotherapy for reproductive organ cancer. 

 

Many studies have reported encouraging and positive outcomes after doing regular aerobic 

exercise on cancer-related fatigue10. 

 

Evidence supports the effectiveness of exercise training during anticancer treatment to 

improve physical function, to reduce cancer related fatigue, anxiety and depressive symptoms 

and to increase health-related quality of life and symptom control. A recent meta-analysis with 

113 studies including several cancers has demonstrated that exercise is more effective to 

improve CRF than pharmacological intervention12. 

 

In a multi-centric study with 301 patients undergoing chemotherapy, it was observed that 

higher-intensity aerobic training was more effective at decreasing pain, compared to lower-

intensity aerobic training and combined training8.  
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The study conducted by Patel et al on effect of aerobic exercise on cancer-related fatigue states 

that aerobic exercise for 6 weeks has beneficial effects on cancer-related fatigue in patients 

with solid tumor after chemotherapy and/or radiotherapy11. 

 

The study conducted by Marques v et al on effects of chemotherapy treatment on muscle 

strength , quality of life , fatigue and anxiety in women with breast cancer states that 

completing 3 of 4 total cycles of chemotherapy treatment may impair isometric hand grip 

strength and quality of life in women with breast cancer9. 

 

Cancer disease itself and side effects of Chemotherapy treatment can impair strength of 

muscles often required for activities of daily living  like grip strength, quadriceps strength which 

may have impact on quality of life and small activities of daily living13. 

The study conducted by Klassen o et al examined muscle strength in healthy women and in 

different cancer treatment groups and states that Knee extensor isokinetic strength was lower 

in the group that completed chemotherapies in comparison to healthy group14. 

 

Breast cancer is the most common type of cancer diagnosed in women, in combination 

with/without surgical resection; adjuvant chemotherapy is the main treatment strategy in the 

management of breast cancer and is a contributor factor to reduce hand grip strength. 

Treatment related side-effects adversely affect patients’ health and functional performance, 

and strategies are require to combat these effects15.  Adequate level of muscle strength is 

required to complete daily living activities, and lower levels of muscle strength are associated 

with greater rate of cancer mortality9. Grip strength is important predictor for mobility and 

strength of upper extremity. Hand grip strength declines with increasing age and cancer 

accelerates the decline process and results into fatigue, cancer cachexia and sarcopenia. Hand 

Grip Strength is associated with overall body strength, its prognostic value, simplicity, 

accessibility, and low cost makes Hand grip Strength an ideal tool to detect physical status in 

clinical practice13.  

The study done by Zhuang c et. al. (2020) on Associations of low handgrip strength with cancer 

mortality and states that low Hand Grip Strength was strongly associated with cancer 

mortalities13. 
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The study done by Song M et al on Associations of low hand grip strength with 1 year mortality 

of cancer cachexia and states that Low Hand Grip Strength was associated with poor 1 year 

survival of patients with cancer16. 

 

Lower-extremity maximal muscle strength after primary adjuvant chemotherapy treatment is 

seen in cancer patients compared with healthy age-matched individuals. Reduced lower 

extremity strength can cause impaired gait pattern and difficulty in performing force-

demanding everyday activities such as stair climbing and chair rising. Further, adjuvant breast 

cancer treatment has been documented to induce skeletal muscle atrophy, potentially 

affecting tolerability to chemotherapy. The reduction in muscle strength observed after 

adjuvant chemotherapy treatment caused by direct effects of antineoplastic therapeutic agents 

(e.g., anthracyclines) on skeletal muscle fibers and physical inactivity15. 

  

The aim of this study is to find out the effect of aerobic exercises on functional capacity, fatigue 

and muscle strength among women receiving chemotherapy for reproductive organ cancer. 
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NEED FOR THE STUDY/ RATIONALE: 

• Literature suggests that exercises during chemotherapy can help to ease side effects such 

as fatigue, nausea9. 

• Specifically, aerobic training can help to boost immune system11. 

• Mild exercises will activate the limbic system, thereby reducing symptoms of depression 

and anxiety11. 

• Certain articles show improvement in cardiovascular fitness, muscle strength, body 

composition, fatigue, anxiety and several quality of life factors in cancer patients9. 

• Even few articles claim that chemo belly can be managed by doing aerobic exercises11. 

• Therefore the study is taken up to see the effect of aerobic training on functional capacity, 

fatigue, and muscle strength.  
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RESEARCH QUESTION: 

What is the effect of aerobic exercises on functional capacity, fatigue, muscle strength among 

adult women receiving chemotherapy for reproductive organ cancer?    
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AIM: 

The aim of this study is to find out the effect of aerobic exercises on functional capacity, fatigue 

and muscle strength among women receiving chemotherapy for reproductive organ cancer. 

 

OBJECTIVE: 

a) To find out functional capacity pre and post exercise intervention during six cycles of 

chemotherapy by six-minute walk test. 

b) To find out fatigue pre and post exercise intervention during 6 cycles of chemotherapy by 

using brief fatigue inventory questionnaire. 

c) To find out muscle strength pre and post exercise intervention during six cycles of 

chemotherapy by measuring isometric grip strength and isometric knee extension test. 
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HYPOTHESIS: 

Null hypothesis: 

“There is no effect of aerobic exercises on functional capacity, fatigue and muscle strength 

among adult women receiving chemotherapy for reproductive organ cancer.” 

 

Alternate hypothesis: 

“There is effect of aerobic exercises on functional capacity, fatigue and muscle strength among 

adult women receiving chemotherapy for reproductive organ cancer.” 
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REVIEW OF LITERATURE: 

The plot of the study was designed after reviewing literature through various platforms. 

National and international printed journals available at department as well as central library, 

online mode like clinical key, Pubmed, Medline, Google scholar, research gate, surfing was 

done to obtain review of literature and design of methodology for the purpose of data 

collection. On basis of available reports of government of India on cancer, specifically 

reproductive organ cancer among adult women was made baseline for the present 

dissertation. 

Sung H .et.al(2021) published an article on Global Cancer Statistics 2020: GLOBOCAN Estimates of 

Incidence and Mortality Worldwide for 36 Cancers in 185 Countries and this article provides an update 

on the global cancer burden using the GLOBOCAN 2020 estimates of cancer incidence and mortality 

produced by the International Agency for Research on Cancer. Worldwide, an estimated 19.3 million 

new cancer cases and almost 10.0 million cancer deaths occurred in 20201. 

 

Shankar a .et.al. (2018) did a study on second most common type of cancer that is cervical 

cancer. The survival rate is on higher side but the quality of life has been an important issue to 

be addressed. The title of the study is urinary dysfunction assessment in long-term survivors of 

carcinoma cervix using lent soma scale: an Indian study addressing quality of life issues. The 

study concluded that the lent soma system was acceptable and feasible to use and gave us an 

insight into the morbidity in our patients and to develop effective management plans to reduce 

the post treatment symptoms and improve quality of life. Further they suggested that pelvic 

floor treatment should address bladder storage and voiding dysfunction. The study was 

conducted between 1995-2007on follow-up basis. 85 patients were assessed and survival rate 

was 100%2. 

 

The NCCN clinical practice guidelines in oncology for genetic/familial high-risk assessment: 

breast and ovarian version 2.2017.  Provide recommendations for genetic testing and 

counseling for hereditary cancer syndromes and risk management recommendations for 

patients who are diagnosed with a syndrome. Guidelines focus on syndromes associated with 

an increased risk of breast and/ or ovarian cancer. And conclude that risk management 

recommendations are described for carriers of the following mutations: atm, brip1, cdh1, 

chek2, nbn, palb2, rad51c, rad51d, and stk11.multigene testing should be offered in the  
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context of professional genetic counseling. Carriers of a genetic mutation should be 

encouraged to participate in clinical trials or genetic registries. The evidence supporting risk 

management recommendations for mutations in genes of moderate, low, and uncertain 

penetrance is continuing to evolve, and it is important for these recommendations to reflect 

the current evidence base. Therefore, family history is important factor in data collection for 

the study6. 

 

Gangwar r .et.al. (2009) conducted a study on association of interferon-γ +874a polymorphism 

with the risk of developing cervical cancer in north-Indian population and concluded that there 

is strong association of interferon-γ 874 a polymorphism with the risk of developing cervical 

cancer in north Indian population. Therefore, family history is important factor in data 

collection for the study7. 

 

Marques a .et.al.(2020) conducted a study on effects of chemotherapy treatment on muscle 

strength, quality of life, fatigue, and anxiety in women with breast cancer. The study concluded 

that three cycles of chemotherapy treatment may impair handgrip isometric strength and 

quality of life in women with breast cancer9. 

 

Tian li .et.al. (2015) conducted a study on effects of aerobic exercise on cancer-related fatigue: 

a meta-analysis of randomized controlled trial. This states that aerobic exercise is effective for 

the management of CRF, especially for patients who have completed adjuvant therapy10. 

 

Patel j .et.al (2017) conducted a study on effect of aerobic exercises on cancer-related fatigue. 

The study concluded that aerobic exercises for 6 weeks have beneficial effect on cancer-related 

fatigue in patients with solid tumor after chemotherapy and/or radiotherapy11. 

 

Piraux e .et.al.(2020) conducted a review on effects of exercise therapy in cancer patients 

undergoing radiotherapy treatment: a narrative review and conclude that exercise training is 

beneficial during active radiation therapy treatment and appears to be effective and crucial 

component to counteract the side effects induced by cancer treatment. In view of the value of 

exercise during cancer treatment to manage treatment-related side effects; exercise program 

should be incorporated as a routine part of cancer patient care during cancer treatment, similar 
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to cardiac and pulmonary rehabilitation. Exercise prescription should be individualized 

depending on the patient’s characteristics, cancer type, treatment prescribed and related 

toxicities12. 

 

Zhuang C et. al.(2020) conducted a study on Associations of low handgrip strength with cancer 

mortality: a multicentre observational study and concluded that low Hand Grip Strength was 

strongly associated with cancer mortalities. These results indicate the usefulness of Hand Grip 

Strength measurement in routine clinical practice for improving patient assessments, cancer 

prognosis, and intervention13. 

 

Klassen o .et.al. (2016) conducted a study on muscle strength in breast cancer patients 

receiving different treatment regimes. The study concluded that breast cancer patients showed 

markedly impaired muscle strength and joint dysfunctions before and after anticancer 

treatment. The significant differences between patients and healthy individuals underline the 

need of exercise therapy as early as possible in order to prevent or counteract the loss of 

muscle function after curative surgery as well as the consequences of neo-/adjuvant 

chemotherapy14. 

 

Rudolf  C et. al.(2020) conducted a study on heavy resistance training in Breast Cancer patients 

undergoing adjuvant therapy and concluded that lower-extremity maximal strength training 

effectively increases lower extremity maximal muscle strength in breast cancer patients 

undergoing adjuvant therapy and results in improved work capacity, functional performance 

and maintenance of muscle mass15. 

 

Song M et. al. (2021) conducted a study on Associations of low hand grip strength with 1 year 

mortality of cancer cachexia: a multicentre observational study and concluded that Low HGS 

was associated with poor 1 year survival of patients with cancer cachexia16. 
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Samuel s .et.al. (2013) conducted a study on effect of exercise training on functional capacity & 

quality of life in head & neck cancer patients receiving chemoradiotherapy. The study 

concluded that the functional capacity and QOL decreased among those not receiving a 

supervised exercise program, while exercise training improved functional capacity and quality 

of life in head and neck cancer patients undergoing chemoradiotherapy17. 

 

Maldonado a .et.al.(2019) conducted  a  study protocol for the randomized controlled trial on  

effects of a 12-week resistance and aerobic exercise program on muscular strength and quality 

of life in breast cancer survivors and concluded that  12-week supervised and progressive 

resistance exercise program, in addition to home-based aerobic physical activity,  improve 

muscular strength and health-related quality of life in breast cancer survivors18. 

 

American cancer society (2014) published the importance of “physical activity and the cancer 

patients” in the year 2014 dated 24 March. Their editorial publication clearly mentioned about 

physical activity which would improve rapid heart rate, shortness of breath and physical 

function thereby quality of life. Cancer centers are urging their patients to be as physically 

active as possible during cancer treatment. Too much rest can be pruned loss of body function, 

muscle weakness and reduced range of movement. Regular exercises will help to improve 

physical functions and functional capacity19. 

 

American college of sports medicine (2018) has prescribed cancer exercise guidelines for 

survivors. The guidelines emphasis on 150-300 min/week aerobic exercises and 2 

sessions/week for strength training. Overall 3-4 days/week for 30-40 min/session of moderate 

to vigorous exercises are essential to achieve physical functions as well as good sleep20. 

 

National comprehensive cancer network NCCN clinical practice guidelines version 2.1018- 

February 20,2018 published guidelines for evaluation and treatment of cancer related fatigue 

and states that physical activity is recommended as a nonpharmacologic intervention to 

improve functional capacity and activity tolerance during treatment and after treatment21. 
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Chen y .et.al. (2016) conducted a study on reliability and validity of the brief fatigue inventory 

and dyspnea inventory in people with chronic obstructive pulmonary disease and concluded 

that the brief fatigue inventory and dyspnea inventory are valid and reliable measures to 

evaluate fatigue and dyspnea in COPD patients and could be used concurrently with the brief 

pain inventory to inform the relative severity and interference of these common symptoms in 

COPD22. 

 

Schwartz a .et.al. (2015) conducted a randomized trial of exercise and online recovery tool to 

improve rehabilitation outcomes of cancer survivors and states that cancer survivors who use 

the online recovery program in conjunction with an exercise program demonstrated minimal 

clinically important differences compared with other clinical population on all 3 measures, 

whereas the exercise-only group had improvements only on 6-minute walk test23. 

 

Hirano m .et.al.(2020) conducted a study on validity and reliability of isometric knee extension 

muscle strength measurements using a belt-stabilized hand-held dynamometer: a comparison 

with the measurement using an isokinetic dynamometer in a sitting posture and conclude that  

the measurement using belt-stabilized handheld dynamometer with the participant in the 

sitting posture is highly reliable, has criterion-related validity with isokinetic dynamometer in 

the male, and has acceptable reproducibility within the examiner24. 

 

Shuman-paretsky m et.al.(2014) conducted a study on psychometric properties of the brief 

fatigue inventory in community-dwelling older adults and concluded that fatigue is a common 

and debilitating symptom in the aging population. The current study provides novel findings in 

validating and establishing a bi-dimensional factor structure for the BFI in older adults. Severity 

and interference were differentially related to important health outcomes; therefore, utilizing 

these subscales in addition to the total BFI scaled score is recommended with older adults. 

Because of its relatively short administration time and established psychometric properties, the 

brief fatigue inventory can be successfully incorporated into longitudinal studies and clinical 
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trials. Therefore, brief fatigue inventory is a valid and reliable tool for measuring cancer related 

fatigue in the study26. 

 

Mendoza T .et.al.(1998) conducted a study on the rapid assessment of fatigue severity in 

cancer patients  with use of the brief fatigue inventory and concluded that the brief fatigue 

inventory is a reliable instrument that allows for the rapid assessment of fatigue level in cancer 

patients and identifies those patients with severe fatigue27. 

 

Ferioli M .et.al. (2018)  conducted a review on impact of physical exercise in cancer survivors 

during and after antineoplastic treatments. The review states that related to each specific 

cancer, it emerges that type, frequency and intensity of physical exercise could be prescribed 

and supervised as a therapeutic program, like it occurs for the type, dose and duration of a 

drug treatment. Ferioli M et.al. Recommended exercise is one of the main treatment that can 

act on muscle strength, fat mass and therefore weight gain either resistance or strength 

training causes increased synthesis of actin and myosin, resulting in reduced muscle weakness 

augmented muscle mass thus the muscle strength32. 

 

Amarsheda S .et.al.(2020) conducted a study on association of fatigue, quality of life and 

functional capacity in breast cancer patients receiving adjuvant chemotherapy. The study 

concluded that fatigue is having strong association with quality of life and moderate effect with 

functional capacity in these patients. Specific breast cancer related health is having more 

association among other quality of life aspects and social well being is least affected33. 

 

Courneya K .et.al. (2007) conducted a study on effects of aerobic and resistance exercise in 

breast cancer patients receiving adjuvant chemotherapy: a multicenter randomized controlled 

trial .this clinical trial concluded that neither aerobic nor resistance exercise significantly 

improved cancer-specific QOL in breast cancer patients receiving chemotherapy, but they did 

improve self-esteem, physical fitness, body composition, and chemotherapy completion rate 

without causing lymphedema or significant adverse events34. 
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Lin C et. al.(2019) published article on Contrasting Epidemiology and Clinicopathology of 

Female Breast Cancer in Asians vs the US Population to compared the differences in age-

specific incidences and pathological characteristics of breast cancer in East Asian women and 

women of predominantly European ancestry and concluded that  the age-specific incidences of 

breast cancer among East Asian women aged 59 years and younger increased disproportionally 

over recent decades relative to rates in US contemporaries. In East Asian patients probability of 

estrogen receptor positivity at age 40–49 years was statistically significantly higher(p<0.01)than 

US population. Contrasting age-specific incidences and pathological characteristics of breast 

cancer between East Asian and American women, as well as between East Asian Americans and 

white Americans, suggests racial differences in the biology41. 

 

Armstrong A et. al. (2022) conducted a study on Effect of aerobic exercise on waist 

circumference in adults with overweight or obesity: A systematic review and metaanalysis. 

Twenty-five randomized controlled trials (1686 participants) were included in this systemic 

review and concluded that Regular aerobic exercise significantly reduced waist circumference 

by 3.2 cm (p ≤ 0.001) versus control. Change in waist circumference was associated with 

change in visceral adipose tissue (p = 0.004), and vigorous intensity produced superior 

reduction (p < 0.0001) in waist circumference compared with moderate intensity (p = 0.058). 

These findings suggest regular aerobic exercise results in modest reductions in waist 

circumference and associated visceral adipose tissue and that higher intensity exercise may 

offer superior benefit to moderate intensity46. 

 

Kang S  et al.(2016) conducted a study on Effects of aerobic exercise on the resting heart rate, 

physical fitness, and arterial stiffness of female patients with metabolic syndrome  Subjects 

were randomly assigned to an exercise group (n=12) or a control group (n=11). Subjects in the 

exercise group performed aerobic exercise at 60–80% of maximum heart rate for 40 min 5 

times a week for 12 weeks. The changes in metabolic syndrome risk factors, resting heart rate, 

physical fitness, and arterial stiffness were measured and analyzed before and after initiation of 

the exercise program to determine the effect of exercise. [Results] Compared to the control 

group; The metabolic syndrome risk factors (weight, % body fat, waist circumference, systolic 

blood pressure, diastolic blood pressure, and HDL-Cholesterol) were significantly improved in 
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the exercise: resting heart rate was significantly decreased; VO2max, muscle strength and 

muscle endurance were significantly increased; and arterial stiffness was significantly 

decreased. The study concluded that Aerobic exercise had beneficial effects on the resting 

heart rate, physical fitness, and arterial stiffness of patients with metabolic syndrome47 . 

 

Grote S et. al.(2020) conducted a study on Heart Rate Variability and Cardiovascular 

Adaptations Among Cancer-Survivors Following a 26-Week Exercise Intervention. This study 

examined cardiovascular adaptations in cancer survivors (n=76) who participated in a 26-week 

intervention consisting of combined aerobic and resistance training (CART). The most 

noteworthy improvements occurred during the first 13weeks of training and were maintained 

throughout the end of the 26-week period. HRrest improved from baseline (PRE) to the 

midpoint (MID) (P=.036) and from PRE to POST timepoints (P=.029). HRV and VO2max did not 

initially appear to change in response to aerobic and resistance training. This study concluded 

that the aerobic and resistance (CART) intervention is effective in improving cardiorespiratory 

fitness and autonomic dysfunction. The structure of the intervention is feasible for cancer 

survivors to continue with at home, using minimal resources, and without supervision. This at-

home model may be even more acceptable to recent survivors that may be homebound 

immediately following treatment48. 

 

Maginador G et. al.(2020) conducted a systemic review and meta analysis on Aerobic Exercise-

Induced Changes in Cardiorespiratory Fitness in Breast Cancer Patients Receiving 

Chemotherapy: A Systematic Review and Meta-Analysis and The results suggest that increases 

in CRF are favored by (a) aerobic training when compared to usual care; (b) vigorous-intensity 

aerobic exercise (64–90% of maximal oxygen uptake, VO2max) when compared to moderate-

intensity aerobic exercise (46–63% of VO2max); and (c) both continuous and interval aerobic 

training are effective at increasing the VO2max. Aerobic training improves CRF in women with 

BC undergoing chemotherapy. Notably, training intensity significantly impacts the VO2max 

response. Where appropriate, vigorous intensity aerobic training should be considered for 

women with BC receiving chemotherapy50. 
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Muthanna F et al.(2021) published an article on Impact of fatigue on quality of life among 

breast cancer patients receiving chemotherapy. It was an observational prospective study 

carried out at multiple centers. In total, 172 breast cancer patients were included. The 

Functional Assessment of Chronic Illness Therapy-Fatigue Questionnaire was used to measure 

QOL, while the Brief Fatigue Inventory (BFI) was used to assess the severity of fatigue. The 

results obtained from study showed a strong correlation between QOL and fatigue among 

breast cancer patients receiving chemotherapy. This study concluded that Fatigue is an 

important health issue influencing QOL among breast cancer patients52. 

 

Nakano J et. al. (2018) conducted a study on Effects of Aerobic and Resistance Exercises on 

Physical Symptoms in Cancer Patients: A Meta-analysis and concluded that Exercise 

intervention was confirmed to improve fatigue, pain, and insomnia and might have reduced 

dyspnea in cancer patients54. 

 

Liu L et. al.(2021) published a scientific report on Correlation between family history and 

characteristics of breast cancer. They investigated the link between family history and breast 

cancer features to elucidate the importance of family history in the diagnosis and treatment of 

breast cancer and concluded that Patients with a family history of other cancer types were 

significantly older at diagnosis than patients with a family history of breast/ovarian cancer (p = 

0.002) and those without a family history of cancer (p < 0.001). Patients without a family 

history of cancer were typically diagnosed at a later stage, including high frequency in N2 (p = 

0.035) and TNM stage III (p = 0.015). Compared with patients with second-/third-degree 

relatives, those with frst-degree relatives having breast/ovarian cancer had a higher median 

age (54.1, p < 0.001) at diagnosis and showed more advanced disease. No significant deference 

was found between ER, PR, and HER2 status in patients with and without a family history of 

cancer. Family history of breast cancer can influence the cancer characteristics of the patients 

at diagnosis, especially patient age, tumor stage, and grade58. 

 

Hadzic J .et al.(2021) conducted a study on Six-Minute Walk Distance in Breast Cancer 

Survivors—A Systematic Review with Meta-Analysis. The study concluded that, results of the 
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meta-regression analysis showed that the 6MWD was predicted by the participants’ BMI (p < 

0.001), but not by their age (p = 0.070). After adjustment for BMI, the healthy subjects also 

covered greater distances than the BCS (103 m; p < 0.001). The normative values of 6MWT 

were presented for BCS. Besides, 6MWT distances distinguish between their healthy 

counterparts, therefore, the 6MWT distance is a relevant parameter for the assessment and 

monitoring of cardiorespiratory fitness in medical and exercise interventions for BCS61.  

 

Graf k et. al.(2013) conducted a study on Validity of the six-minute walk test in cancer patients 

and concluded that In cancer patients the 6MWT seems to be as valid in relation to objective 

and subjective measures of physical function and exercise capacity as in healthy elderly and 

patients with cardiac or pulmonary disease. The reproducibility is also comparable to these 

target groups and standard exercise measurements like cardio respiratory components. Thus, 

the 6MWT can be recommended for use in cancer patients62. 

 

 Travier N et. al(2015) conducted a study on Effects of an 18-week exercise programme started 

early during breast cancer treatment: a randomised controlled trial and concluded that  A 

supervised 18-week exercise programme offered early in routine care during adjuvant breast 

cancer treatment showed positive effects on physical fatigue, submaximal cardiorespiratory 

fitness, and muscle strength. Exercise  during early treatment of breast cancer can be 

recommended. At 36 weeks, these effects were no longer statistically significant. This might 

have been caused by the control participants’ high physical activity levels during follow-up63. 

 

Balic M et. al. (2019) conducted A cross-sectional multicentre observational study Prevalence 

of comorbidity in cancer patients scheduled for systemic anticancer treatment in Austria and 

concluded that e 60% of the whole population had at least 2 comorbidities, most patients of 

the elderly population (89%) had more than three comorbidities. The high proportion of 

patients with comorbidities and accompanying medication represents a substantial challenge 

for medical oncologists in selecting the optimal cancer-specific treatment64. 
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Jurdana M et. al. (2020) conducted a study on Physical activity and cancer risk. Actual 

knowledge and possible biological mechanisms and states that Potential mechanisms that link 

physical activity to reduced cancer risk include a decrease in systemic inflammation, hyper  

insuinemia , insulin-like growth factor (IGF-I), sex hormones, pro-inflammatory leptin and other 

obesity-related cytokines, and a significant increase in anti-inflammatory adiponectin levels. 

This study concluded that there is strong evidence that physical activity of moderate to 

vigorous intensity protects against colon and breast cancer, and probably against cancer at all 

other sites65. 

Sturgeon K et. al.(2014) conducted a study on The effects of exercise on cardiovascular 

outcomes before, during, and after treatment for breast cancer and states that Asymptomatic 

cardiotoxicity following breast cancer treatment is a significant issue for many patients, as 

these patients typically face an increased risk of cardiovascular disease (CVD). Exercise has well 

established benefits to improve and maintain cardiovascular function across patients with and 

without CVD. Exercise can be viewed as part of a comprehensive program of cancer 

rehabilitation66. 
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MATERIAL AND METHODS: 

The experimental study was carried out at tertiary health care centre physiotherapy OPD to 

find out the effect of 6 weeks aerobic exercise program on female cancer patients receiving 

chemotherapy. 

Study design:  experimental pre test-post test study35. 

The present research design was assessed the outcome measures before and after treatment 

protocol for reproductive organ cancer .The assessment measures are: 

 

1. Functional capacity assessment by 6 minute walk test. 

2. Cancer related fatigue by brief fatigue inventory 

3. Muscle strength by hand held dynamometer. 

 

These outcome measures determined if there were any changes that could be attributed to the 

aerobic exercises. 

 

Study settings:  Physiotherapy OPD of cancer hospital and tertiary care centre. 

Experimental design data was collected from physiotherapy department of tertiary care centre 

and cancer hospital to yield result. 

 

Duration of study: 18 months 

The study was conducted within 18 months of period as per timeline chart. 

 

Study population: The populations included were histologically confirmed carcinoma of 

reproductive organ cancer. 

 

Sample size: 

 

Required sample size: 23 

 

Population was included in the study based on the eligibility criteria. 
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Sample size estimation: 

Sample size was determined considering difference in pre test -post test mean of 6 minute walk 

test (6 MWT) (in meters) as the main outcome measure. Following assumptions are made from 

the study conducted by Patel et al (2017)11 

1. Pre test 6mwt mean was 305.6 meters 

Post test 6mwt mean was 337.2 meters. 

2. Standard deviation (SD) pretest was 27.72 meters. 

3. Standard deviation (SD) posttest was 27.19meters. 

4. Difference mean (effect size)-31.6 meters. 

5. Power of study (1-beta) =90% 

6. Alpha error (2 sided) =1% 

 

 

Required Sample Size=15 

 

Assuming 50% lost to follow-up after 3 cycles. 

Effective sample size was 

              N=15+7.5=22.5 ie 23 

 

 

Sampling technique: Convenient sampling 

 

 

Sampling method: 

 

The current study was experimental pre test-post test study where sample of 23 patients 

seeking treatment and care in study setting and fulfilling eligibility criteria was selected by 

convenience sampling method. 
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Method of selection of study Subjects (eligibility criteria): 

The eligibility of participants for the study was based on criteria mentioned below: 

Inclusion criteria: 

 Patients were histologically confirmed cases of carcinoma breast and reproductive 

organ cancer like ovary, fallopian tube, vulva , cervix. 

 Patients were treated with chemotherapy alone or in combination of surgery.  

 

Exclusion criteria: 

 Patient’s were excluded from study in the event of tumor recurrence/progression 

 Patient's with metastasis were excluded 

 Patient received combine treatment of chemo-radiotherapy 

 Patients who had cardiovascular insufficiency 

 Patients who had acute infectious disease 

 Mental or physical impairment leading to inability to exercise 

 Patients who were confined to bed or / and patients with severe fatigue.( on basis of 

NCCN guidelines) 

 

Withdrawal criteria 

Taxanes, vinca alkaloids based chemotherapy induced peripheral neuropathy symptoms were 

withdrawn from study. 

 

Method of selection of participants 

Selections of participants were done at physiotherapy OPD of tertiary care centre and cancer 

hospital provided they fulfilled the inclusion criteria. Convenient sampling was adopted for 

selection of participants till the desire sample size was achieved. 
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Matching criteria: 

None, as this study was a pre test-post test design and same participants were studied before 

and after exercise intervention. 

Variables: 

Independent: 

 Aerobic exercise 

 Age 

 Chemotherapy treatment 

 Type of cancer 

 

Dependent: 

 Functional capacity(6 minute walk test) 

 Fatigue(brief fatigue inventory) 

 Muscle strength- isometric grip strength and isometric knee extensor strength(hand 

held dynamometer) 

 

Outcome measures: 

 Six-minute walk test: Six-minute walk test (6MWT) was used to assess submaximal level 

of functional capacity. 

 Brief fatigue inventory: Brief fatigue inventory (BFI) was used to rapidly assess the 

severity and impact of cancer related fatigue. 

 Muscle strength: muscle strength was assessed by isometric grip strength and isometric 

knee extension test by hand held dynamometer. 

All these outcome measures were recorded: 

1. After first chemotherapy cycle 

2. After third chemotherapy cycle 

3. After six chemotherapy cycle  
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Operational Definitions: 

 Cancer:-cancer is a disease in which some of the body’s cells grow uncontrollably and 

spread to other parts of the body37. 

 Reproductive organ, female:- the internal genital structures of the female include the 

ovaries ,fallopian tubes ,uterus, vagina and breast28. 

 Chemotherapy:-treatment that uses drugs to stop the growth of cancer cells, either by 

killing the cells or by stopping them from dividing30. 

 Functional capacity:-the assessment of functional capacity reflects the ability to perform 

activities of daily living that require sustained aerobic metabolism30. 

 Cancer-related fatigue:-cancer related fatigue is defined as a distressing, persistent, 

subjective sense of physical, emotional, and/or cognitive tiredness or exhaustion 

related to cancer or cancer treatment that is not proportional to recent activity and that 

significantly interferes with usual activity21. 
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Methods of Measurements: 

1. Weight: 

Parameter: weight in kg  

Instrument: electronic weighing machine  

 

2. Height: 

Parameter: height in cm  

 

3. 6 minute walk test-6-minute walk test was carried out according to American Thoracic 
society guidelines31.  

 The 6 minute walk test (6MWT) measures the distance that a patient can quickly walk 
in 30 meters (100-foot) hallway in a period of 6 min.  

 Two cones were kept at the both the ends of 30 meter hallway. 
 Participants were asked to walk at their own normal pace. 
 They were asked to cover as much ground as possible while maintain steady pace 

without running during the allotted time.  
 They were informed each minute of time remaining. 
 The participants were allowed to stop, but they can start again, if possible, within the 

allocated 6 min. 
 They were advised to report to the therapist if any discomfort is felt during test. 
 The distance walked by the participant was recorded in meters at the end of test. 

 

 

 

4. Brief fatigue inventory 

• BFF is used to rapidly assess the severity and impact of cancer related fatigue. 
• Assessment area for this questionnaire was severity of fatigue and impact of fatigue on 

daily functioning in past 24 hrs 
• It is a self-report, interview based questionnaire. 
• The BFI was a 9- item, 11- point rating scale developed to assess subjective fatigue. 
• The first 3 questions measure fatigue severity from 0, indicating “no fatigue” to 10, 

indicating “as bad as you can imagine”, at current, usual and worst levels. 
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• The following 6 questions assess fatigue interference with daily activities, including 
general activity, mood, walking ability, normal work (both inside and outside the home), 
relations with other people, and enjoyment of life. 

• Response options range from 0, indicating “does not interfere” to 10, indicating 
“completely interferes”. 

• Higher scores on BFI correspond to greater self- reported levels of fatigue.  
 
 

5. Isometric grip strength 

Muscle strength will be assessed by isometric grip and isometric knee extension test 
using hand held dynamometer. 
Isometric grip strength: 

• Isometric grip strength was measured by bilateral hand by hand dynamometer 
according to procedure described by American society of hands therapists. 

• The test consists of three attempts of 3-5 sec of maximum voluntary contraction with 
elbow flexed at 90 degree. 

• 1 min rest was providing between each attempt. 
• During test participants were seated, with their back supported in a chair and hip and 

knee joints will be maintain at 90 degree. 
• The attempt with highest isometric strength will consider for statistical analysis. 

 
 

6. Isometric knee extension test: 
• Knee extension strength was measured by hand held dynamometer. 
• Knee extension strength was measured bilaterally by hand held dynamometer.  
• The test consists of two attempts of 3-5 sec of maximum voluntary contraction at 90 

degree of knee flexion with patient seated. 
• The lower limb of the measurement side was maintained horizontally by inserting towel 

under thigh ,and knee joint will be at 90 degree flexion position ,not touching floor  
• Dynamometer held over distal front portion of lower leg, 2 measurements were 

conducted after orientation and one practice session. 
• The rest time between measurements was more than 30 sec. 
• Each measurement was performed for 5 sec in order to maintain and reach maximal 

contraction in 3 sec. 
The highest value obtained during measurement was recorded. 
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INSTRUMENT: 

SPECIFICATION OF INSTRUMENTS: 

 HAND HELD DYNAMOMETER 

 

 

 

MODEL:  BASELINE 12-0241 LITE HYDRAULIC HAND DYNAMOMETER 

PRODUCT DESCRIPTION: 

 100 KG CAPACITY HYDRAULIC HAND DYNAMOMETER FOR MEASURING GRIP STRENGTH 

 LIGHTWEIGHT FOR EASE OF HOLDING AND SQUEEZING 

 FIVE-POSITION ADJUSTABLE HANDLE, WITH GRIP-ADJUST RANGE OF 1.35 TO 3.35" FOR 

MULTIPLE READINGS 

 GAUGE CONSTRUCTED TO AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) B 

40.1 STANDARDS FOR 98%-PLUS ACCURACY 

 MEASURES 10 X 2.5 X 5" INCHES (L X W X H) 
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PULSE OXIMETER –  

 

MODEL:  VANDELAY PULSE OXIMETER FINGERTIP C101H1 - BLOOD OXYGEN METER SPO2 & 

PULSE MONITOR - FDA, CE- PROFESSIONAL SERIES 

TECHNICAL DETAILS: 

 SPO2 RANGE: 70% - 100% 

 SPO2 RESOLUTION: ±1% 

 ACCURACY: ±2% 

 PULSE RATE RANGE: 30-240BPM 

 PULSE RATE RESOLUTION: ±1BPM 

 OLED DISPLAY 

 INFRA-RED ABSORBANCE 

 

DIAL BP APPARATUS 

 

PRODUCT MANUFACTURER: DIAMOND  

• PRODUCT NAME: DELUXE DIAMOND FOR MEASURING BP 
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• MODEL NAME: DIAL DELUXE (FCP): BPDL 250 

• MEASUREMENT RANGE: 20 MMHG TO 300 MMHG  

• EXHAUST VALVE : PRESS TYPE TO RELEASE THE BALANCE PRESSURE IN THE CUFF  

• DEFLATION VALVE : PROVIDES CONSTANT PRESSURE DROP WHILE MEASURING B.P 

 

MEASURING TAPE 

 

PRODUCT DESCRIPTION: FLEXIBLE FIBERGLASS MEASURING TAPE 

• DIMENSIONS: 60 INCHES/ 150 CM LONG × 5 INCHES/ 12.7 MM WIDE SPECIFICATIONS: 

METRIC MEASUREMENTS IN 1 MM DIVISIONS 

 

 

ELECTRONIC WEIGHING MACHINE 

 

PRODUCT NAME: EASYCARE ELECTRONIC BATHROOM SCALE  

• WEIGHING RANGE: 6KG – 150KG (180KG)  

• DIVISION: 100G(0.2LB) 

• LCD DIGITAL DISPLAY  

• AUTOMATIC SWITCH 

• AUTO ZERO RESETTING AND POWER OFF. 

• OVERLOAD/LOW BATTERY INDICATION 
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PHOTOGRAPHS OF THE PROCEDURE 

 

Photograph 1- Subject performing 6 Minute Walk Test 
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Photograph 2- Subject filling the Brief Fatigue Inventory questionnaire. 

 

 

Photograph 3- grip strength by Hand held Jammer Dynamometer. 
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Photograph 4-Patient performing isometric knee extension test by hand held jammer 

dynamometer. 
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Exercise prescription: 

Participants were received aerobic exercise program19. 

Total duration of exercise was 20-40 min. 

• Warm up period  

 Warm up period:- 5-10 min walking(mild exertion on Borg scale). 

  Type of exercise:- shoulder/arm circles, elbow flexion-extension , wrist circles, 

leg swings(hip flexion-extension),knee bends ,ankle circles, spinal extension, side 

bending. 

 

• Aerobic exercise period 

 The aerobic exercise period :- low to moderate intensity exercises and intensity 

:- maximum heart rate(HR) and rate of perceived exertion(11-13 on Borg scale) 

 Aerobic training :- at 50%-70% of maximum hr(maximum HR =220-age) 

 Duration of exercise :-20-40 min/day. 

  Aerobic exercises:- walking, brisk jogging, spot jogging, outdoor cycling(if 

comfortable), swimming , rhythmic movements of upper extremity and lower 

extremity with stretching and strength training. 

 

• Cool down period  

 Cool down period:- lasts for 5-10 min. 

 Mode:- walking, stretching of hamstring, calves, shoulder capsule, positions like 

shavasana, yogasana, breathing exercises. 

 

             Further details:- 

• Dose for aerobic exercise was 2-3 times/week for 20-30 min per session of mild to 

moderate intensity 

• Strengthening exercises were given 2 times/week of 2 sets of 10-15 repetitions for 

major muscle groups at moderate intensity. 
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• Exercise duration was increased weekly and the number of training bouts was 

depended on subjective reporting of fatigue level16 .(NCCN guidelines for screening of 

fatigue)  

• Type, mode, intensity and duration of exercise and flexibility of exercise periods were 

adjusted according to subjective fatigue levels. 

• Break periods were given according to subjective fatigue levels.(NCCN guidelines for 

screening of fatigue)  

• The vital measures such as heart rate, spo2 and blood pressure were monitored before 

and after exercise session 

 

Progression of exercise sessions were depends on their frequent evaluation on 

chemotherapy cycle in the form of duration of exercise session, intensity, frequency and 

strength training. 

 

Method of data collection relevant to objective: 

 

Permission from the head of institute, ethics committee and head of oncology department 

was taken for the research topic “effect of aerobic exercises on functional capacity, fatigue 

and muscle strength among adult women receiving chemotherapy for reproductive organ 

cancer”. Title synopsis clearance was obtained from board of research study and submitted 

to Maharashtra University of health sciences Nasik for grant of approval. 

 

Patients with histologically confirm cases of reproductive organ who are allowed to do 

exercise plan, was referred by oncologist to physiotherapy department. 

 

Participants were screened and selected according to eligibility criteria. 

Participants were explained about the study and written consent was taken by participant 

and her first relative. 

 

Participants were consented about the study. Confidentiality was ensured to them. All 

participants were evaluated; evaluation includes detailed history of present illness, any 
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surgical history and physical examination to identify any medical problems which would 

limit participation of exercise. 

 

Demographic data including name, age were taken. Patients were undergone screening for 

the presence and severity of cancer related fatigue according to National Comprehensive 

Care Network guidelines of Cancer Related Fatigue21. Exercise program was explained and 

anthropometric data was recorded along with outcome measures i.e. 6 minute walk test, 

brief fatigue inventory questionnaire and muscle strength including grip strength bilaterally 

and isometric knee extension strength bilaterally by hand held dynamometer. 

 

6-minute walk test was carried out according to American thoracic society guidelines31. 

The 6 minute walk test (6MWT) measures the distance that a patient can walk on her own 

pace on 30 meters (100-foot) pathway in a period of 6 min. 

 

Two cones were kept at both ends of 30 meter hallway. Participants were asked to walk at 

their own pace. They were asked to cover ground as much as possible while maintain 

steady pace without running during the allotted time. They were informed each minute of 

time remaining. 

The participants were allowed to stop and take rest, after that they can start again, if 

possible.  While performing the procedure if they feel uneasiness, in that case they were 

reported it to the therapist. Vitals in terms of BP, RR, PR, and SPO2 were recorded. The 

distances walked by the participants were recorded in meters at the end of test.  

Isometric grip strength was measured bilaterally by hand held dynamometer according to 

procedure described by American society of hands therapists33. The test consists of three 

attempts of 3-5 sec of maximum voluntary contraction with elbow flexed at 90 degree. 

1 min rest was provided between each attempt. During test, participants were seated, with 

their back supported in a chair and hip and knee joints were maintain at 90 degree. 

The attempt with highest isometric strength was consider for statistical analysis. 

Knee extension strength was measured bilaterally by hand held dynamometer according to 

procedure described by American society. 
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The test consists of two attempts of 3-5 sec of maximum voluntary contraction at 90 degree 

of knee flexion with patient seated. 

The lower limb of the measurement side was maintained horizontally by inserting towel 

under thigh, and knee joint was at 90 degree flexion position, not touching floor.  

Dynamometer held over distal front portion of lower leg, 2 measurements were conducted 

after orientation and one practice session. 

The rest time between measurements was more than 30 sec. 

Each measurement was performed for 5 sec in order to maintain and reach maximal 

contraction in 3 sec. 

The highest value obtained during measurement was recorded. 

Supervised exercise program was executed according to 6 minute walk test parameters. 

Break periods were given during exercise session as per patient’s functional capacity and 

subjective fatigue levels21,22. Vitals such as HR, RR, BP, and SPO2 were taken after exercise 

session. 

 

Exercise program was continued up to 6 cycles of chemotherapy. Flexibility of exercise 

periods were considered according to participants subjective fatigue levels. 

 

Recording of outcome measures i,e 6 minute walk test, brief fatigue inventory and muscle 

strength including grip strength and isometric knee extension test bilaterally by hand held 

dynamometer were taken at  3rd and 6th chemotherapy cycle. 

 

Collected raw data was cleaned by Epi info software. Data was recorded, coded, encrypted 

and organized in Excel sheet. Raw data was recorded for statistical analysis. Results were 

obtained after statistical analysis. 
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GENERAL PROCEDURE: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prerequisite Permissions were taken from the head of institute, ethics committee and head of 
oncology department.  

 

Title synopsis approval from BORS and university obtained. 
 

 

Participants were selected as per eligibility criteria. 
 

Written consent was taken from participants. 
 

Experiment was explained to all participants on the day of first cycle of chemotherapy. 
 

Relative consent was obtained (if needed). 
 

Anthropometric data and specific evaluation was taken. 
 

Exercise protocol was explained individually (according to 6MWT, Brief fatigue inventory and 
muscle strength) 

6 weeks supervised exercise program was executed. 
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2nd review and recording of data and measurements were taken on 3rd chemotherapy cycle. 

3rd review and recording of data and measurements were taken on 6th chemotherapy cycle. 
 

The review data was taken on 1st, 3rd and 6th chemotherapy cycle. 
 

Data entry done in Microsoft Excel 2007, coding, decoding and analysis were done and results 
obtained. 
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DATA ANALYSIS AND RESULT: 

Data was entered in MS excel, coded and analyzed in statistical software STATA, version  

10.1,2011. 

Data analysis included both descriptive and interferential statistics. 

Descriptive statistics were used to summarize quantitative variables with mean, standard  

deviation (SD), while frequency and percentages were used to summarize categorical  

(qualitative) variables. 

Inferential statistics included tests of significance and P values.  

Within-the-group differences in means in each of the group were tested with paired t-test. 

 Between-the-group differences in means in two groups were tested with Two-independent-

samples t-test (or unpaired t-test) for quantitative parameters. 

Differences in percentages or proportions in two groups were evaluated with Pearson’s Chi-

Square test. 

Percentage improvements (or Effect sizes) in two groups were compared with Z test for 

difference in proportions.  

P value< 0.05 was considered statistically significant for all the comparisons.  

  



 

RESULTS: 

TABLE 1: 

Distribution of subjects according to their age 

group (years) 

Age group 

in years 
No. 

30 -39 7 

40-49 5 

50-59 8 

60 & above 4 

Total 24 

Mean ± SD 48.67 ± 11.79 years

Range 34 –

 

The maximum representation (33.33%) population was incident in 50
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29.17

%

Distribution of subjects according to  age group 

Distribution of subjects according to their age 

 

% 

29.17 

20.83 

33.33 

16.67 

100.00 

48.67 ± 11.79 years 

– 75 years 

The maximum representation (33.33%) population was incident in 50-59 years.

40-49 50-59 60 & above

20.83

33.33

16.67

Age group (years)

Distribution of subjects according to  age group 
(years)
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59 years. 
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TABLE 2: 
Distribution of subjects according 

to height (cm.)  
Height (cm.) No. % 

149 1 4.17 
151 1 4.17 
152 1 4.17 
153 2 8.33 
154 1 4.17 
155 1 4.17 
156 2 8.33 
158 4 16.67 
159 1 4.17 
160 2 8.33 
162 2 8.33 
163 1 4.17 
164 1 4.17 
167 3 12.50 
168 1 4.17 

Total 24 100.00 
Mean ± SD 158.75 ± 5.44 

Range 149 - 168 

  

 

Table shows the distribution of subjects according to height(cm).The height of subjects ranges 

from 149-168 cm. The maximum representation was falling in the range of 155-159 cm. 
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Table 3: 

Change in mean weight (Kg.) from 1

Follow up 

Weight in 1st follow up 

Weight in 2nd follow up 

Weight in 1st follow up 

Weight in 3rd follow up 

Change in mean weight from 1st to 3

  

0

10

20

30

40

50

60

Weight 
in 1st 
follow 

up

Weight 
in 2nd 
follow 

up
Mean Wt. 58.42 56.89

Change in mean weight (Kg.) from 
1st to 3rd follow up

Change in mean weight (Kg.) from 1st to 3rdfollow up 

Mean SD p value 

58.42 8.86 
0.0001, Significant 

56.89 8.57 

58.42 8.86 
0.0001, Significant 

55.77 8.47 

to 3rd follow up was statistically significant. 

Weight 
in 2nd 
follow 

Weight 
in 1st 
follow 

up

Weight 
in 3rd 
follow 

up
56.89 58.42 55.77

Change in mean weight (Kg.) from 
1st to 3rd follow up
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Table 4: 

Change in mean BMI from 1

Follow up Mean

BMI in 1st follow up 23.23

BMI in 2nd follow up 22.62

BMI in 1st follow up 23.23

BMI in 3rd follow up 22.29

Mean changes in BMI from 1st to 3

  

0

5

10

15

20

25

BMI in 1st 
follow up

BMI in 
2nd follow 

up
Mean 23.23 22.62

Change in mean BMI from 
1st to 3rd follow up

Change in mean BMI from 1st to 3rdfollow up 

Mean SD p value 

23.23 3.86 
0.0001, Significant 

22.62 3.75 

23.23 3.86 
0.0001, Significant 

22.29 3.7 

 

to 3rd follow up was statistically significant. 

2nd follow 
BMI in 1st 
follow up

BMI in 3rd 
follow up

23.23 22.29

Change in mean BMI from 
1st to 3rd follow up
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Table 5: 

Change in mean waist circumference (cm.)from 1

Follow up 

Waist circumference in 1st follow up

Waist circumference in 2nd follow up

Waist circumference in 1st follow up

Waist circumference in 3rd follow up

Change in mean waist circumference from 1

  

0
10
20
30
40
50
60
70
80
90

Waist 
circumference 

in 1st follow 
up

Waist 
circumference 
in 2nd follow 

up
Mean 84.92 82.71

Change in mean waist circumference (cm.) from 1st to 

Change in mean waist circumference (cm.)from 1st to 3rdfollow up

Mean SD p value 

Waist circumference in 1st follow up 84.92 11.51 
0.0001, Significant

Waist circumference in 2nd follow up 82.71 11.54 

Waist circumference in 1st follow up 84.92 11.51 
0.0001, Significant

Waist circumference in 3rd follow up 80.79 11.45 

Change in mean waist circumference from 1st to 3rd follow up was statistically significant.

Waist 
circumference 
in 2nd follow 

Waist 
circumference 

in 1st follow 
up

Waist 
circumference 
in 3rd follow 

up

82.71 84.92 80.79

Change in mean waist circumference (cm.) from 1st to 
3rd follow up
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follow up 

 

0.0001, Significant 

0.0001, Significant 

 

follow up was statistically significant. 

Change in mean waist circumference (cm.) from 1st to 



 

Table 6: 

Change in mean hip circumference (cm.)from 1

Follow up 

Hip circumference in 1st follow up

Hip circumference in 2nd follow up

Hip circumference in 1st follow up

Hip circumference in 3rd follow up

Change in mean hip circumference from 1

  

0

20

40

60

80

100

Hip 
circumferenc

e in 1st 
follow up

Hip 
circumferenc

e in 2nd 
follow up

Mean 98.75 95.17

Change in mean Hip circumference (cm.) from 1st to 

hip circumference (cm.)from 1st to 3rdfollow up

Mean SD p value 

Hip circumference in 1st follow up 98.75 11.07 
0.0011, Significant

Hip circumference in 2nd follow up 95.17 10.69 

Hip circumference in 1st follow up 98.75 11.07 
0.0001, Significant

Hip circumference in 3rd follow up 94.54 10.5 

Change in mean hip circumference from 1st to 3rd follow up was statistically significant.

circumferenc
e in 2nd 
follow up

Hip 
circumferenc

e in 1st 
follow up

Hip 
circumferenc

e in 3rd 
follow up

98.75 94.54

Change in mean Hip circumference (cm.) from 1st to 
3rd follow up
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follow up 

 

0.0011, Significant 

Significant 

 

follow up was statistically significant. 

Change in mean Hip circumference (cm.) from 1st to 



 

Table 7: 

Distribution of subjects according to

 family H/o cancer

Family H/o Cancer 

H/o Mother 

H/o Sister 

No history 

Total 

Positive finding of study was the family history and diagnosis of condition was not going 

according to set trend. 

  

8.33

87.5

Distribution of subjects according to
family H/o cancer

Distribution of subjects according to 

family H/o cancer 

No. % 

2 8.33 

1 4.17 

21 87.50 

24 100.00 

 

Positive finding of study was the family history and diagnosis of condition was not going 

8.334.17

Distribution of subjects according to
family H/o cancer

H/o Mother

H/o Sister

No history
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Positive finding of study was the family history and diagnosis of condition was not going 



 

Table 8: 

Distribution of subjects according to 

other 

Other co-morbidities 

Hypertension 

Hypothyroidism 

Obese 

No morbidity 

Total 

No co-morbidity was found in 75% of patients.

  

0
10
20
30
40
50
60
70
80

16.67
4.17

%

Distribution of subjects according to 
other co-morbidities

Distribution of subjects according to  

other co-morbidities 

No. % 

4 16.67 

1 4.17 

1 4.17 

18 75.00 

24 100.00 

 

morbidity was found in 75% of patients. 

4.17 4.17

75

Co-morbidities

Distribution of subjects according to 
morbidities
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Table 9: 

Distribution of subjects according to diagnosis

Diagnosis No.

CA Breast - L 9 

CA Breast - R 8 

CA Endometrium 1 

CA Ovary 2 

CA Cervix 4 

Total 24 

Ca endometrium was least observed ca found in the study.

  

0 10

CA Breast - L

CA Breast - R

CA Endometrium

CA Ovary

CA Cervix

4.17

8.33

D
ia

g
n

o
si

s

Distribution of subjects according to 
diagnosis

Distribution of subjects according to diagnosis 

No. % 

 37.50 

 33.33 

 4.17 

 8.33 

 16.67 

 100.00 

 

Ca endometrium was least observed ca found in the study. 

20 30 40

37.5

33.33

8.33

16.67

%

Distribution of subjects according to 
diagnosis
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Table 10: 

Distribution of subjects according to 

Surgical history

Surgical history 

L-MRM 

R-MRM 

TAH 

TAH+BSO 

1-Lymph node dissection 

None 

Total 

33.33% population (8 patients) was

intervention. 

  

0 10

L-MRM

R-MRM

TAH

TAH+BSO

1-Lymph …

None

4.17

4.17

4.17

S
u

rg
ic

al
 h

is
to

ry

Distribution of subjects according to
Surgical history

Distribution of subjects according to  

Surgical history 

No. % 

6 25.00 

7 29.17 

1 4.17 

1 4.17 

1 4.17 

8 33.33 

24 100.00 

 

was directly subjected to chemotherapy without any surgical 

20 30 40

25

29.17

33.33

%

Distribution of subjects according to
Surgical history
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directly subjected to chemotherapy without any surgical 



 

Table 11: 

 Before and after 6MWT

Time interval 
1st Follow up

Mean

Before treatment 91.42

After treatment 97.75

P value 0.0018, Significant

Exercise tolerance test in the form of 6MWT showed positive sign on 

  

1st Follow up

91.42 97.75

M
ea

n
 c

h
an

g
e

Before and after 6 MWT change  in mean heart rate 
(bpm)from 1st to 3rd follow up

Before treatment

6MWT change in mean heart rate (bpm) from 1

3rdfollow up 

1st Follow up 2nd Follow up 3rd Follow up

Mean SD Mean SD Mean

91.42 12.37 84.21 10.17 76.62

97.75 16.02 91.58 11.30 84.21

0.0018, Significant 0.0001, Significant 0.0001, Significant

Exercise tolerance test in the form of 6MWT showed positive sign on baseline S

2nd Follow up 3rd Follow up

84.21
76.62

91.58
84.21

Before and after 6 MWT change  in mean heart rate 
(bpm)from 1st to 3rd follow up

Before treatment After treatment
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change in mean heart rate (bpm) from 1st to 

3rd Follow up 

Mean SD 

76.62 13.85 

84.21 15.19 

0.0001, Significant 

 

baseline SHR. 

Before and after 6 MWT change  in mean heart rate 



 

Table 12: 

Before and after 6MWT change in mean 

Time interval 

Before treatment 

After treatment 

P value 0.0001, Significant

Exercise tolerance test in the form of 6MWT showed positive sign on

rate). 

  

1st Follow up

18.75
23.46

M
ea

n
 c

h
an

g
e

Before and after 6MWT change in mean respratory rate (RR) 

Before treatment

change in mean respiratory rate (bpm

3rdfollow up  

1st Follow up 2nd Follow up 3rd Follow up

Mean SD Mean SD Mean

18.75 2.49 17.00 2.57 16.54

23.46 2.64 21.75 2.13 21.54

0.0001, Significant 0.0001, Significant 0.0001, Significant

Exercise tolerance test in the form of 6MWT showed positive sign on baseline

2nd Follow up 3rd Follow up

17 16.54

21.75 21.54

Before and after 6MWT change in mean respratory rate (RR) 
from 1st to 3rd follow up 

Before treatment After treatment
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pm)from 1st to 

3rd Follow up 

Mean SD 

16.54 3.02 

21.54 2.13 

0.0001, Significant 

 

baseline RR(respiratory 

Before and after 6MWT change in mean respratory rate (RR) 



 

Table 13: 

Before and after 6MWT change in mean SpO2(%)from 1

Time interval 
1st Follow up

Mean

Before treatment 98.21

After treatment 98.33

P value 

Statistically significant level found in the form of

  

1st Follow up

98.21 98.33

M
e

an
 c

h
an

g
e

Before and after 6MWT change in mean SpO

Before treatment

change in mean SpO2(%)from 1st to 3rd

up  

1st Follow up 2nd Follow up 3rd Follow up

Mean SD Mean SD Mean 

98.21 1.32 98.5 1.06 98.71 

98.33 1.49 98.83 0.64 99 

0.6999 0.1751 
0.0161, 

Significant

Statistically significant level found in the form of oxygen saturation (spo2) level.

2nd Follow up 3rd Follow up

98.5
98.7198.83

99

Before and after 6MWT change in mean SpO2(%) 
from 1st to 3rd follow up

Before treatment After treatment
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rdfollow 

3rd Follow up 

SD 

0.55 

0.00 

0.0161, 

Significant 

 

level. 

(%) 



 

Table 14: 

Before and after 6MWT change

from 1

Time interval 
1st Follow up

Mean

Before treatment 126.25

After treatment 130.12

P value 0.0099, Significant

As the follow up and chemotherapy progressed, there was 

mean systolic BP. 

  

1st Follow up

126.25

130.12

M
ea

n
 c

h
an

g
e

Before and after 6MWT changes in mean Systolic blood 
pressure (mmHg) from 1st to 3rd follow up 

Before treatment

changes in mean Systolic blood pressure (mmHg)

from 1st to 3rdfollow up  

1st Follow up 2nd Follow up 3rd Follow up

Mean SD Mean SD Mean

126.25 12.75 122.17 4.94 123.37

130.12 14.92 128.17 5.74 129

0.0099, Significant 0.0001, Significant 0.0001, Significant

As the follow up and chemotherapy progressed, there was significant reduction in baseline 

2nd Follow up 3rd Follow up

122.17 123.37

128.17 129

Before and after 6MWT changes in mean Systolic blood 
pressure (mmHg) from 1st to 3rd follow up 

Before treatment After treatment
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in mean Systolic blood pressure (mmHg) 

3rd Follow up 

Mean SD 

123.37 4.60 

129 4.42 

0.0001, Significant 

 

significant reduction in baseline 

Before and after 6MWT changes in mean Systolic blood 



 

Table 15: 

Before and after change in mean Diastolic blood pressure (mmHg)

from 1

Time interval 

Before treatment 

After treatment 

P value 

Baseline measurement showed the improvement in mean diastolic BP as the aerobic sessions 

progressed. 

  

1st Follow up

84

86.33

M
ea

n
 c

h
an

g
e

Before and after change in mean Diastolic blood pressure 
(mmHg) from 1st to 3rd follow up

Before treatment

Before and after change in mean Diastolic blood pressure (mmHg)

from 1st to 3rdfollow up of 6MWT 

1st Follow up 2nd Follow up 3rd Follow up

Mean SD Mean SD Mean

84 8.49 82.75 4.44 82.62

86.33 8.84 86.67 4.30 87.5

0.0520, NS 
0.0001, 

Significant Significant

Baseline measurement showed the improvement in mean diastolic BP as the aerobic sessions 

2nd Follow up 3rd Follow up

82.75 82.62

86.67
87.5

Before and after change in mean Diastolic blood pressure 
(mmHg) from 1st to 3rd follow up

Before treatment After treatment
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Before and after change in mean Diastolic blood pressure (mmHg) 

3rd Follow up 

Mean SD 

82.62 2.94 

87.5 3.53 

0.0001, 

Significant 

 

Baseline measurement showed the improvement in mean diastolic BP as the aerobic sessions 

Before and after change in mean Diastolic blood pressure 



 

Table 16: 

Change in mean 6MWT distance covered (m) from 1st to 3rd follow up

Follow up 

6MWT distance in 1st follow up

      6MWT distance in 2nd follow up

6MWT distance in 1st follow up

6MWT distance in 3rd follow up

6 minute walk test distance significantly improved as the aerobic exercises progressed.

  

0

50

100

150

200

250

300

350

400

Waist 
circumference in 

1st follow up

Waist 
circumference in 

2nd follow up
Mean 315.33 350.58

Change in mean distance covered (m)
from 1st to 3rd follow up

6MWTD 6MWTD

Change in mean 6MWT distance covered (m) from 1st to 3rd follow up

Mean SD p value

6MWT distance in 1st follow up 315.33 55.60 
0.0001, Significant

6MWT distance in 2nd follow up 350.58 56.62 

6MWT distance in 1st follow up 315.33 55.60 
0.0001, Significant

6MWT distance in 3rd follow up 378.92 57.42 

6 minute walk test distance significantly improved as the aerobic exercises progressed.

Waist 
circumference in 

2nd follow up

Waist 
circumference in 

1st follow up

Waist 
circumference in 

3rd follow up

350.58 315.33 378.92

Change in mean distance covered (m)
from 1st to 3rd follow up

6MWTD 6MWTD 6MWTD
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Change in mean 6MWT distance covered (m) from 1st to 3rd follow up 

p value 

0.0001, Significant 

0.0001, Significant 

 

6 minute walk test distance significantly improved as the aerobic exercises progressed. 

Waist 
circumference in 

3rd follow up

378.92

6MWTD



 

Table 17: 

Change in mean BFI score from 1st to 3rdfollow up

Follow up 

BFI score in 1st follow up

BFI score in 2nd follow up

BFI score in 1st follow up

BFI score in 3rd follow up

Significant reduction in cancer related fatigue 

  

0

10

20

30

40

BFI score 
in 1st follow 

up

BFI score 
in 2ndt 

follow up
Mean 39.75 31.58

Change in mean BFI score from 
1st to 3rd follow up

Change in mean BFI score from 1st to 3rdfollow up 

Mean SD p value 

BFI score in 1st follow up 39.75 7.42 0.0001, 

Significant BFI score in 2nd follow up 31.58 6.74 

BFI score in 1st follow up 39.75 7.42 0.0001, 

Significant BFI score in 3rd follow up 25.62 6.19 

 

Significant reduction in cancer related fatigue was seen as the aerobic exercises progressed.

BFI score 
in 1st follow 

up

BFI score 
in 3rd 

follow up

39.75 25.62

Change in mean BFI score from 
1st to 3rd follow up
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was seen as the aerobic exercises progressed. 



 

Table 18: 

Comparison of mean Isometric Grip Strength (right) from 1st to 3rd 

Follow up 
Isometric Grip Strength (Right)

1st Follow up 

2nd Follow up 

1st Follow up 

3rd Follow up 

Significant improvements in isometric grip strength are

progressed. 

  

0

1

2

3

4

5

1st Follow up 2nd Follow up

4.21

3.5

%

Comparison of mean Isometric Grip Strength (right) 
from 1st  to 3rd follow up 

Comparison of mean Isometric Grip Strength (right) from 1st to 3rd 

follow up  

Isometric Grip Strength (Right) 
P value

No. % 

15.04 4.21 0.0001, 

Significant16.42 3.5 

15.04 4.21 0.0001, 

Significant17.41 3.55 

improvements in isometric grip strength are seen as the aerobic exercises 

2nd Follow up 1st Follow up 3rd Follow up

3.5
4.21

3.55

Comparison of mean Isometric Grip Strength (right) 
from 1st  to 3rd follow up 
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Comparison of mean Isometric Grip Strength (right) from 1st to 3rd 

P value 

0.0001, 

Significant 

0.0001, 

Significant 

 

seen as the aerobic exercises 



 

Table 19: 

Comparison of mean Isometric Grip Strength  (Left) 

from 

Follow up 
Isometric Grip Strength (left)

1st Follow up 

2nd Follow up 

1st Follow up 

3rd Follow up 

These findings shows that aerobic exercises are benefici

  

0

1

2

3

4

1st Follow up 2nd Follow up

3.97 3.81

%

Comparison of mean Isometric Grip Strength  (Left) from 

Comparison of mean Isometric Grip Strength  (Left)  

from 1st to 3rd follow up  

Isometric Grip Strength (left) 
P value

No. % 

14.87 3.97 
0.0001, Significant

16.42 3.81 

14.87 3.97 
0.0005, Significant

17.42 3.55 

aerobic exercises are beneficial to participants. 

2nd Follow up 1st Follow up 3rd Follow up

3.81 3.97
3.55

Comparison of mean Isometric Grip Strength  (Left) from 
1st to 3rd follow up 
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P value 

0.0001, Significant 

0.0005, Significant 

 

Comparison of mean Isometric Grip Strength  (Left) from 



 

Table 20: 

Comparison of mean Isometric Knee Extension (left) 

From 1st to 3rd follow up

Follow up 
Isometric Knee Extension (left)

1st Follow up 

2nd Follow up 

1st Follow up 

3rd Follow up 

Significant improvement of quadriceps strength is

  

0

0.5

1

1.5

2

2.5

3

1st Follow up 2nd Follow up

2.55 2.51

%

Comparison of mean Isometric Knee Extension (left) from 

Comparison of mean Isometric Knee Extension (left)  

From 1st to 3rd follow up  

Isometric Knee Extension (left) 
P value

No. % 

6.21 2.55 
0.0001, Significant

7.33 2.51 

6.21 2.55 
0.0001, Significant

7.33 2.51 

improvement of quadriceps strength is seen. 

2nd Follow up 1st Follow up 3rd Follow up

2.51 2.55 2.51

Comparison of mean Isometric Knee Extension (left) from 
1st to 3rd follow up 
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P value 

0.0001, Significant 

0.0001, Significant 

 
3rd Follow up

Comparison of mean Isometric Knee Extension (left) from 



 

Table 21: 

Comparison of mean Isometric Knee Extension (right)

From 1st to 3rd follow up

Follow up 
Isometric Knee Extension (right)

No.

1st Follow up 6.29

2nd Follow up 7.37

1st Follow up 6.29

3rd Follow up 8.25

Aerobic exercise improves isometric knee extensor strength.

  

0

0.5

1

1.5
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2.5

3

3.5

1st Follow up 2nd Follow up

3.24 3.16

%

Comparison of mean Isometric Knee Extension (right) 
from 1st to 3rd follow up 

Comparison of mean Isometric Knee Extension (right) 

From 1st to 3rd follow up 

Isometric Knee Extension (right) 
P value

No. % 

6.29 3.24 
0.0001, Significant

7.37 3.16 

6.29 3.24 
0.0001, Significant

8.25 2.88 

isometric knee extensor strength. 

2nd Follow up 1st Follow up 3rd Follow up

3.16 3.24
2.88

Comparison of mean Isometric Knee Extension (right) 
from 1st to 3rd follow up 
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P value 

0.0001, Significant 

0.0001, Significant 

 
3rd Follow up

Comparison of mean Isometric Knee Extension (right) 
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Table 22: 

Distribution of subjects according to 
hemoglobin (%) level 

Hb level No. % 
8.6 2 8.33 
9.2 1 4.17 
9.3 1 4.17 
9.9 1 4.17 

10.2 1 4.17 
10.3 1 4.17 
10.4 1 4.17 
10.6 2 8.33 
10.7 1 4.17 
11 1 4.17 

11.3 2 8.33 
11.4 1 4.17 
11.5 1 4.17 
11.9 2 8.33 
12.6 1 4.17 
13.1 2 8.33 
13.2 1 4.17 
14.7 1 4.17 
Total 23 95.83 

Mean ± SD 11.10 ± 1.55 
Range 8.6 - 14.7 

 

Lowest range of hemoglobin was 8.6 g/dl and maximum reading was 14.7 g/dl. 
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Distribution of subjects according to hemoglobin 
(%) level



 

Table 23: 

Distribution of subjects according to 

2D Echo 

LVEF (60%) 

NA 

Total 

41.67% subjects underwent directly for chemotherapy without 2D echo investigation.

  

0

20

40

60

LVEF (60%)

58.33

%

Distribution of subjects according to
2D Echo report

Distribution of subjects according to  

2D Echo report 

No. % 

14 58.33 

10 41.67 

24 100.00 

41.67% subjects underwent directly for chemotherapy without 2D echo investigation.

NA

41.67

2D Echo

Distribution of subjects according to
2D Echo report
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41.67% subjects underwent directly for chemotherapy without 2D echo investigation. 
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DISCUSSION: 

The study was focused to find out the effect of aerobic exercises on functional capacity, fatigue 

and muscle strength among adult women receiving chemotherapy for reproductive organ 

cancer. 

The current study findings show that, the maximum numbers of subjects were found in the age 

group of 50-59 years (33.33%) and minimum no of subjects were found in the age group of 60 

and above (16.67%). The current study findings are different from values given by National 

cancer institute’s surveillance, epidemiology and end result program (SEER)39,  states that, 66 

years is the median age of cancer diagnosis in American population. As the age increases, 

incidence rate of cancer increases. For many common types of cancer, advancing age is the 

major risk factor in American population. The current study findings are different from the 

given values, as it was found more number of participants into age group of 50-59 years and 

fewer participants in the age group of 60 and above (Table 1). These findings in the current 

study are due to older people often  not recognize the usefulness of early detection or initiate 

early treatment because they feel worthless at their age. Old people consider cancer is not only 

a disease but it is related to suffering from pain, cancer related treatment and its side-effects, 

fear of surgery and death40. Diagnosis of cancer in younger population detect early as in their 

regular follow up visits. Younger people are more aware of the cancer and have sense of 

responsibility towards family, children. That’s why early detection is possible in young patients. 

Family history of cancer, genetic predisposition, increased BMI, nulliparous, late child bearing 

or late menopause are some of the risk factors for increase incidence rate in age group of 50-59 

years in breast cancer. A study done by ching-hung lin on contrasting epidemiology and clinical 

pathology of female breast cancer in Asian vs. US population concluded that , east Asian 

women with age 59 years and younger having more age specific incidences than US patients. 

Estrogen receptor positivity was statistically significant in East Asian patients at age 40-49 

years. This study concluded that, there is a biological racial difference between East Asian and 

American women in contrasting age-specific incidences and pathological characteristics of 

breast cancer41. 

The most common type of cancer found in the study was ca Breast which accounts for 78.83% 

then 2nd most common type of cancer found was ca cervix (16.67%) then 3rd most common 
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type of cancer found was ca ovary (8.33%) and least found ca was endometrium (4.17%). Above 

result is supported by the review article Epidemiology of breast cancer in Indian women by 

Malvia S et al concluded that Breast cancer has ranked number one cancer among Indian 

females as 25.8 per 100,000 women and is leading cause of cancer death. In rural India, cervical 

cancer is the most common cancer because there is lack of awareness of early detection and 

lack of clinical significance of cancer specific screening in routine clinical practice42. According 

to ICMR 2018, the third most common cancer among Indian women is ovarian cancer and 

estimated to constitute 3.44% (36170) of all cancer cases. The incidence of endometrial cancer 

cases are very low In India43. 

The current study shows incident rates of obesity were 4.17% in overall study population. It 

showed that obesity is not the strong risk factor for the occurrence of cancer, obesity is one of 

the modifiable risk factor for cancer, Suggested by American cancer society, but in the present 

study the finding are different from the set norms44 (Table 8). The Asian population varies from 

American and European population in terms of body composition, genetic predisposition. 

Therefore Asian data needs to be collected and assessed thoroughly to evaluate overweight 

and obesity for risk factor of cancer. 

In the current study, weight loss and mean changes in BMI was noted as well as baseline HR, 

systolic and diastolic BP lowers over 3rd follow up of 6MWT.The current study shows change in 

mean weight (Kg) from 1st to 3rd follow up. Mean weight (Kg) in 1st follow up was 58.42 Kg with 

SD±8.86 and mean weight in 3rd follow up was 55.77 kg with SD±8.47. Which shows ststistically 

significant weight loss due to aerobic exercise program as baseline heart rate (RHR) and 

baseline systolic and diastolic blood pressure lowers successively over 3rd follow up of 6 min 

walk test. These findings show the physiological effect of exercise on CVS. (Table 3, 11, 12, 

13)The current study also shows the statistically significant mean change in BMI from 1st to 3rd 

follow up. Mean BMI in 1st follow up was 23.23 with standard deviation ±3.86 and mean BMI in 

3rd follow up was 22.29±3.7 with standard deviation ±3.7 which was statistically significant. 

These findings are supported by study done by Schmitz KH et al. on Safety and efficacy of 

weight training in recent breast cancer survivors to alter body composition, insulin, and insulin-

like growth factor axis proteins and concluded that a single aerobic exercise such as walking (5 

days/week, for 12 weeks) can cause significant amount of weight and fat reduction in breast 

cancer patients receiving chemotherapy, and also regular exercise alter the insulin resistance in 
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cancer patients receiving chemotherapy45. Physical exercise can reduce the risk of 

cardiometabolic complications and also capable of preventing cancer comorbidity by reducing 

fat mass, lowering the consequences of fat mass increase in future, lowering the waist hip 

ratio, lowering insulin resistance, lowering systolic and diastolic blood pressure and also 

reducing blood lipid levels and enhancing glycemic control32. 

In this study, change in mean waist and hip circumference from 1st to 3rd follow up was 

statistically significant. Change in mean waist circumference in 1st follow up was 84.92 with 

standard deviation ±11.51. Change in mean waist circumference in 3rd follow up was 80.79 

with standard deviation ±11.45 which was statistically significant.(Table 5)Change in mean hip 

circumference in 1st follow up was 98.75 with standard deviation ±11.07 and in 3rd follow up 

was 94.54 with standard deviation ±10.5 which was statistically significant (Table 6). Though 

the Waist Hip circumference is reduced but not in a worrisome level. Hemoglobin levels (table 

22) and 2D echo (table 23) reports were seen before aerobic exercise prescription and there 

were no signs of central cyanosis present in participants. These findings supported by systemic 

review done by Armstrong A et al on Effect of aerobic exercise on waist circumference in adults 

with overweight or obesity and states that aerobic exercise can significantly reduce waist hip 

circumference. 25 RCT’s (1686 participants) were included in systemic review concluded that 

regular aerobic exercise significantly reduce waist hip circumference by 3.2 cm versus control. 

Waist and hip circumference is an important parameter for measurement of visceral adipose 

tissue46. Excess amount of visceral adipose tissue is the risk factor for many cancer types, and it 

also increases the risk for cardiometabolic diseases. In present study, this visceral adiposity was 

not present in the sample collected for study. Therefore aerobic exercises had improved the 

condition significantly. These findings suggest that regular aerobic exercise results in decrease 

in waist hip circumference and associated visceral adipose tissue and cardiometabolic risk46. 

The result of the present study showed that Aerobic exercise had significant positive effect on 6 

minute walk test (6MWT) parameters like baseline HR, RR, SPO2, systolic and diastolic BP and 

weight loss as the aerobic exercise sessions progressed. Aerobic exercise sessions were 

effective at decreasing baseline heart rate (HR), baseline respiratory rate, improving oxygen 

saturation level (SPO2) and decreasing baseline systolic and diastolic blood pressure. All these 

parameters are important to increase survivorship after cancer treatment, improve functional 
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capacity to do activities of daily living, to decrease cancer related fatigue (CRF), improve quality 

of life (QOL) and to promote health. 

6MWT Before and after change in mean heart rate (bpm) in 1st follow up was 97.75 with 

standard deviation ±16.2 and in 3rd follow up was 84.21 with standard deviation of ±15.19 

which showed that exercise tolerance test in the form of 6MWT showed positive sign on 

baseline heart rate. Cardiotoxicity and reduced Cardiorespiratory fitness is consider as a side 

effect of cancer treatment especially chemotherapy. Baseline Heart rate (HR) is the 

independent predictor factor of CVD and elevated baseline HR increases the risk of metabolic 

syndrome47. Present study shows the Baseline heart rate improved from 1st to 3rd follow up 

demonstrates the improved cardiovascular function following aerobic exercise intervention. 

Specifically, the decrease in baseline heart rate observed may be due to improvement in 

parasympathetic modulation and improvement in Cardiorespiratory fitness among study 

population48. 

Study done by Silvie G et al also supports the efficacy of aerobic exercise prescription in 

improving cardiorespiratory fitness among cancer survivors post-treatment. This study included 

combined aerobic and resistance training for a 26-week intervention to examined 

cardiovascular adaptations in cancer survivors (n=76).  In the first 13weeks of training there 

were most noteworthy improvement occurred and were maintained throughout the end of the 

26-week period. Baseline HR improved from baseline (PRE) to the midpoint (MID) (P=.036) and 

from baseline to end of program48 (P=.029) (table 12, 13, 14). 

6MWT Before and after change in mean spo2 (%) in 1st follow up was 98.33 with standard 

deviation ±1.32 and in 3rd follow up was 99 with standard deviation of ±0 which shows 

statistically significant improved oxygen saturation level following aerobic exercise 

intervention. Increase in saturation level shows improvement in Cardiorespiratory fitness in 

cancer patients which is important to increase functional capacity of patient’s survivorship, 

promote health, and improve quality of life.  Research has shown that cardiorespiratory fitness 

can be increased by High-intensity training (HIT) 49. ( table 13) 

In current study, there was a significant improvement in decreasing baseline systemic and 

diastolic blood pressure. 6MWT Before and after mean change in systolic blood pressure 

(mmhg) in 1st follow up was 130.12 with standard deviation ±14.92 and in 3rd follow up was 129 
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with standard deviation of ±4.42.As the follow up and chemotherapy progressed, there was  

significant reduction in mean systolic BP(table 14). 6MWT Before and after change in diastolic 

blood pressure (mmhg) in 1st follow up was 84 with standard deviation ±8.49 and in 3rd follow 

up was 82.62 with standard deviation of ±2.94 which shows significant baseline improvement 

as the aerobic sessions progressed(table 15). These findings supported by studies which show 

that 4 to 12 mm Hg diastolic and 3 to 6 mm Hg systolic blood pressure can be reduced by 

aerobic exercise program . These findings are supported by systemic review and meta analysis 

Aerobic Exercise-Induced Changes in Cardiorespiratory Fitness in Breast Cancer Patients 

Receiving Chemotherapy done by Maginador G et al states that drugs used in chemotherapy 

like anthracyclines, trastuzumab have effects on cardiovascular function. It causes 

asymptomatic cardiotoxicity and induces subclinical cardiac dysfunction following 

chemotherapy. Aerobic exercises have beneficial effect on cardiovascular function.  Aerobic 

exercise has well established benefits to improve and maintain cardiovascular function across 

patients receiving chemotherapy50. In current study 33.33% subjects received combination 

therapy FAC (5-Flurouracil, doxorubicin and cyclophosphamide) but there were no signs of 

cardiomyopathy found. 

The 6MWT distance (meters) is statistically improved in current study. There is significant 

change in mean 6MWT distance covered (m) from 1st to 3rd follow up. Mean 6MWT distance 

(m) in 1st follow up was 315.33 Kg with SD±55.60 and mean 6MWT distance in 3rd follow up was 

378.92 with SD±57.42, which shows statistically significant improvement in 6MWT distance. 

This shows that aerobic exercises are effective to improve 6MWT distance and thus help to 

counter the debilitating effect of chemotherapy over functional capacity, cancer related fatigue 

and QOL and activities of daily living by reducing the loss of function. Current study finding is 

supported by the study done by Patel et al on effect of aerobic exercises on CRF and concluded 

that There was statistical significant improvement in 6 minute walk distance(6MWD) and it 

shows the increase in physical performance. In this study, they concluded that, the loss of 

physical performance in cancer patients after receiving chemotherapy may be prevented by 

aerobic exercise. Fatigue is directly associated with physical functioning. Decreases in fatigue 

shows decrease in physical symptom and improve over all well being11. Surgery and adjuvant 

chemotherapy causes prolonged inactivity and it leads to increase in fatigue level with even 

minor exertion. Prolonged inactivity, reduced functional capacity and cancer related fatigue 

form a vicious cycle. Aerobic exercises are recommended intervention to break this vicious 
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cycle. In the current study, improvement in 6MWD was 63 meters, which is clinically significant 

in the present study. 

Data in this study shows most cancer patients who receive combination chemotherapy 

developed fatigue.  Cancer related fatigue (CRF) was measured by Brief fatigue inventory (BFI). 

There is a significant change in mean Brief fatigue Inventory score (BFI) from 1st to 3rd follow 

up. Mean BFI score in 1st follow up was 39.75 with standard deviation ±7.42 and Mean BFI 

score in 3rd follow up was 25.62 with standard deviation ±6.19 which shows statistically 

significant reduction of cancer related fatigue after completion of aerobic exercise program. It 

can be interpreted that level of fatigue was reduced and patients showing a signs of 

improvement in fatigue. Most of the studies reveled that combination chemotherapy leads to 

moderate to severe fatigue. Patients who receive combination regimes were four times more 

likely to develop high level of fatigue but in this study, the aerobic exercise protocol might have 

restricted the higher level of fatigue and induce sign of well being. Similar study done by 

Muthanna F et al. states that fatigue tends to worsen with subsequent cycle of chemotherapy 

which suggests accumulative dose related toxic effect then aerobic exercises are administered 

on regular basis, and results obtained are different and encouraging to improve quality of life51.  

These findings supported by previous research done by Li Tian on Effects of aerobic exercise on 

cancer-related fatigue and states that Aerobic exercise is effective for the management of 

Cancer related fatigue, especially for patients who have completed adjuvant therapy. Cancer 

related fatigue was noted in terms of infirmity, poor endurance, attention deficit by all the 

subjects due to disease process and side effects of chemotherapy including surgery10. 

The current study results are supported by the study done by J Patel et. al. on effect of aerobic 

exercise on cancer related fatigue and concluded that aerobic exercise for 6 weeks has 

beneficial effects on cancer-related fatigue in cancer patients after chemotherapy11.  

CRF reduces physical activity level causes prolonged physical inactivity, which forms   a vicious 

cycle which is associated with a decline in QOL, reduce energy level and decrease functional 

capacity12. 

The current study findings are in line by NCCN guidelines version 2.2018, which states that 

Exercise has been beneficial in lowering fatigue levels in cancer patients receiving 
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chemotherapy by counteracting low-grade inflammatory mediators (eg, interleukin 6). The 

specific mechanisms involved in pathophysiology of cancer related fatigue (CRF) are unknown. 

Proposed mechanism includes pro-inflammatory cytokines, hypothalamic-pituitary-adrenal 

(HPA) axis dysregulation, circadian rhythm de synchronization, skeletal muscle wasting and 

genetic dysregulation. However, limited evidence supports these proposed mechanisms21.  

Intensity of aerobic exercises was individualized by current health status and physical 

limitations. The protocol was decided on the basis of ACSM guidelines. Some studies reported 

improvement in vo2max due to high intensity exercise. In the present study, the baseline HR was 

reaching to resting HR at the end of 3rd follow up52.  

Lots of systemic review on fatigue exists, most of shows benefits of exercises on fatigue in 

cancer patients. Important result is that exercise intervention lead to improvement in walking 

distance covered within 6 minutes reduced breathing discomfort. Debilitating symptoms of 

breathing leads to anxiety, depression, and exercise avoidance. In contrary to this finding, in 

present study all the subjects adhere to exercise protocol. Therefore, all patients improve 

health and condition wise. Comorbid diseases can be significant contributor for deterioration of 

condition during chemotherapy53. In this study, severe co morbidity was not found. The most 

common comorbid condition was hypertension among cancer patients. Exercises may be an 

effective care for management of hypertension while receiving chemotherapy. 

Table 16 shows the comparison of mean isometric grip strength left and right from 1st follow up 

to 3rd follow up. Comparison of mean isometric grip strength (left) in 1st follow up was 14.87 

with standard deviation ±3.97 and in 3rd follow up were 17.42 with standard deviation ±3.55. 

Comparison of mean isometric grip strength (right)in 1st follow up was 15.04 with standard 

deviation ±4.21 and in 3rd follow up was 17.41 with standard deviation ±3.55 which shows 

significant improvement in bilateral grip strength. Research done by Marques A et al on Effects 

of Chemotherapy Treatment on Muscle Strength, Quality of Life, Fatigue, and Anxiety in 

Women with Breast Cancer concluded that three cycles of chemotherapy treatment may 

impair handgrip isometric strength and quality of life in women with breast cancer. It is well 

known that lower level of muscle strength is associated with greater rates of cancer mortality. 

Muscle strength is negatively associated with cancer related fatigue. To complete daily living 

activities, adequate level of muscle strength is required9. Additionally, the chemotherapy 
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treatment seems to impair muscle strength, decrease in quality of life, and increase fatigue 

levels. Optimal levels of muscular strength are required for women undergoing chemotherapy 

treatment, since lower grip strength has been associated with an increased risk of death by 

cancer. Low levels of grip strength are associated with falls and an increased risk for 

mortality49. Exercise can improve isometric grip strength which is required for ADL’s and 

improved QOL of cancer patients. 

Table 18 shows the comparison of mean isometric knee extensors strength left and right from 

1st follow up to 3rd follow up. Comparison of mean isometric knee extensors strength (left) in 1st 

follow up was 6.21 with standard deviation ±2.55 and in 3rd follow up was 8.21 with standard 

deviation ±2.36. Comparison of mean isometric knee extensors strength (right)in 1st follow up 

was 6.29 with standard deviation ±3.24 and in 3rd follow up was 8.25 with standard deviation 

±2.88 which shows significant improvement in bilateral knee extensors strength. These results 

are different from the study performed by Cornette et al. on Effect of home based exercise 

training on maximum peak oxygen consumption (VO2peak) in breast cancer patients under 

adjuvant and neo adjuvant chemotherapy and found that there is no alteration in one-

repetition maximum knee extensors strength in breast cancer patients receiving 

chemotherapy54. Increased risk of disability, mortality and frailty are associated with Loss of 

muscle strength in adult women receiving chemotherapy. Lower extremity muscle strength 

affects postural stability and gait pattern and predicts mortality in cancer patients. Lower limb 

muscle strength is directly associated with quality of life and cancer related fatigue in cancer 

patients. Therefore, lower-extremity muscle strength assessment is essential55. Klassen O et al. 

reported reduced knee extensors isokinetic strength in the group that finished the total 

chemotherapy treatment plan14. Current study showed that aerobic exercises significantly 

increase the isometric knee extensors strength in patients receiving chemotherapy. 

Positive finding of study was family history and diagnosis of condition was not going hand in 

hand and thus set norms were broken. Only 12% (3 patients) had family history of 1st degree 

relatives.(table 7)According to American cancer society, 5-10% cases associated with family 

history of cancer. Some people in the same family get cancer because they share same 

behavior which increases their risk56.  
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Lei liu et al conducted a study on correlation between family history and characteristics of 

breast cancer concluded that family history is a major risk factor for breast cancer; 

approximately 5-10% cases associated with family history. Patient’s tumor stage and grade, 

patient’s age at diagnosis of cancer are influenced by family history of cancer57. 

Positive finding of the current study are 75% of subjects didn’t had any comorbidity so that 

aerobic exercises were well performed by subjects without any difficulty (table 8). These results 

are different from the study performed by H fowler on Comorbidity prevalence among cancer 

patients: a population-based cohort study of four cancers and concluded that more than 85% 

of cancer patients of age more than 60 and above reported at least one comorbid condition. 

Comorbidity is negatively associated with cancer related fatigue, and indirectly affects QOL.  

Patients having one or more comorbidities can influence the patient’s prognosis for cancer. 

Treatment related complications increases in patients having comorbidity. Comorbidity may 

influence the timing of cancer diagnosis. Evidence showed that many of the comorbid 

conditions were associated with socio-economic deprivation, and the most deprived groups of 

patients had a higher probability of having multiple comorbidities compared with the less 

deprived groups.  The presence of comorbidity can be influential on cancer management and 

therapeutic options in cancer patients58. 

Surgical intervention done in current study population was 54.17% study population 

underwent modified radical mastectomy (13 patients) ,4.17%(1 patient) underwent total 

abdominal hysterectomy ,4.17%(1 patient) population underwent total abdominal 

hysterectomy with bilateral salphingoophrectomy,4.17%(1 patient) population underwent 

lymph node dissection and 33.33% (8 patients)population were directly subjected to 

chemotherapy without any surgical intervention (table 10). 

Therefore, it can be stated that aerobic exercises are effective in reproductive cancer patients 

those are receiving chemotherapy cycles. The aerobic exercises showed significant 

improvement in functional capacity in terms of 6 Minute Walk Test (6MWT), fatigue reduction 

and improving muscle strength hence the hypothesis is accepted in the present study.  
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STRENGTH OF THE STUDY: 

The cardiorespiratory parameters like HR, RR and BP measurements were recorded. 

Adherence to aerobic exercise program was noted in spite of having side-effects of 

chemotherapy, all the subjects completed the exercise regime of present study. 
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LIMITATION OF THE STUDY 

 Chemotherapy completion rate was not recorded in the study. 

 Follow up exercise program was not taken in consideration in the study.  
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 Weakness of the study: 

 Spo2 was not recorded in the study. 

  Resistance training program would have been considered for the purpose of strength 

improvement program. 
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FUTURE SCOPE OF STUDY 

The effect of aerobic exercises on Heart Rate variability among cancer patients receiving 

chemotherapy needs further research.  
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CLINICAL IMPLICATION 

Regular aerobic exercises should be included for treatment strategy to combat the side effects 

of chemotherapy like decrease muscle strength, impair functional performance and reduced 

quality of life.  
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CONCLUSION: 

The results of the present study indicates a decrease in intensity of fatigue by BFI, 

improvement in functional capacity by 6MWT and improved grip strength and quadriceps 

strength by aerobic exercise program for 6 weeks in patients with reproductive organ 

cancer receiving chemotherapy. There is a significantly improved physical function as seen 

with improved 6 minute walk distance. There is a significant reduction in a cancer related 

fatigue as the progression of aerobic exercises reduces the BFI score over successive follow 

ups.  Furthermore, there was a significant improvement in the muscle strength as the 

isometric grip strength and isometric knee extension test by hand held dynamometer 

improved. It is stated that functional capacity, fatigue and muscle strength are essential 

determinants and components of side effects of chemotherapy.  Reduced functional 

strength, presence of moderate to severe Cancer related fatigue and reduced muscle 

strength can interfere with day to day activities and can affect the quality of life. 
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SUMMARY: 

 Background 

Cancer has been considered a public health problem in all over the world, especially in 

developing countries like India. Among the several types of cancer, Reproductive organ cancer 

is the main cause of cancer mortality and morbidity in women. Chemotherapy is one of the 

main treatment strategies for reproductive organ cancer, which may bring chemotherapy 

related side effects which includes impaired functional capacity; cancer related fatigue and 

reduced over all muscle strength which could impair activities of daily living and quality of life. 

The objective of the study was to determine the effects of aerobic exercises on functional 

capacity, fatigue and muscle strength among adult women receiving chemotherapy for 

reproductive organ cancer. 

AIM & OBJECTIVE 

To find out the effect of aerobic exercises on functional capacity, fatigue and muscle strength 

among adult women receiving chemotherapy for reproductive organ cancer. 

1. To find out functional capacity pre and post exercise intervention during six cycles of 

chemotherapy by six-minute walk test. 

2. To find out fatigue pre and post exercise intervention during 6 cycles of chemotherapy 

by using brief fatigue inventory questionnaire. 

3. To find out muscle strength pre and post exercise intervention during six cycles of 

chemotherapy by measuring isometric grip strength and isometric knee extension test. 

This was an experimental pre test-post test study including 24 females with 

histologically confirm case of carcinoma of reproductive organ cancer. Functional 

capacity was measured by 6 minute walk Distance; fatigue was recorded by Brief fatigue 

inventory questionnaire and muscle strength was measured by hand held dynamometer 

for grip strength and quadriceps strength. 
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Conclusion 

The study concluded that aerobic exercises improve the functional capacity, fatigue and muscle 

strength in adult women receiving chemotherapy for reproductive organ cancer. 
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ANNEXURE –I - A 

PROFORMA 

1. NAME:                                                                                                                    DATE: 

2. AGE:  

3. HEIGHT IN CM: 

4. WEIGHT IN KG:  

5. BMI IN KG/M2 

6. WAIST CIRCUMFERENCE: 

7. HIP CIRCUMFERENCE: 

8. WAIST/HIP RATIO: 

9. SURGICAL HISTORY: 

10. CURRENT ONCOLOGY TREATMENT: 

11. FAMILY HISTORY OF CANCER: 

12. OTHER CO-MORBIDITIES:(IF ANY) 

           

PARAMETERS BEFORE TEST AFTER TEST 

HEART RATE   

RESPIRATORY RATE   

SP02   

BLOOD PRESSURE   

 NUMBER OF LAPS COVERED: 

 

TOTAL DISTANCE IN METERS: 

ISOMETRIC GRIP STRENGTH: 

ISOMETRIC KNEE EXTENSION TEST: 

BFI QUESTIONNAIRE SCORE: 
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ANNEXURE I (A,B,C,D) 

ANNEXURE I – B 

BRIEF FATIGUE INVENTORY 

Study ID :                                                                                                Hospital: 

Date:                                                                                                        Time: 

Name : 

Throughout our lives, most of us have times when we feel very tired or fatigued. 

Have you felt unusually tired or fatigued in last week?    Yes   ____ No _____ 

1. Please rate your fatigue (weariness, tiredness) by circling the one number that best describes 

your fatigue right NOW 

0 1 2 3 4 5 6 7 8 9 10 
No fatigue                                                                                               As bad as you can imagine 

2. Please rate your fatigue (weariness, tiredness) by circling the one number that best describes 
your USUAL level of fatigue during past 24 hours. 

0 1 2 3 4 5 6 7 8 9 10 

No fatigue                                                                                                    As bad as you can imagine 
3. Please rate your fatigue (weariness, tiredness) by circling the one number that best describes 
your WORST level of fatigue during past 24 hours. 

0 1 2 3 4 5 6 7 8 9 10 

No fatigue                                                                                                As bad as you can imagine 
4. Circle the one number that describes how, during the past 24 hours, fatigue has interfered with 
your : 
a. General Activity 

0 1 2 3 4 5 6 7 8 9 10 
Does not interfere                                                                                                       Completely Interfere 
b. Mood 

0 1 2 3 4 5 6 7 8 9 10 
Does not interfere                                                                                                     Completely Interfere 
c. Walking ability 

0 1 2 3 4 5 6 7 8 9 10 

Does not interfere                                                                                                        Completely Interfere 
d. Normal Work (includes both work outside the home and daily chores) 

0 1 2 3 4 5 6 7 8 9 10 

Does not interfere                                                                                                       Completely Interfere 
e. Relations with other people. 

0 1 2 3 4 5 6 7 8 9 10 
Does not interfere                                                                                                    Completely Interfere 
f. Enjoyment of life 

0 1 2 3 4 5 6 7 8 9 10 

Does not interfere                                                                                                       Completely Interfere 
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BRIEF FATIGUE INVENTORY 
अ ययन  :                                                                                          अ पताल : 
दनांक :                                                                                                  समय : 

नाम  : 
अपने पूरे जीवन म, हमम से अिधकांश के पास ऐस ेसमय होते ह जब हम ब त थका आ महसूस करते ह। 
या आपने िपछले स ाह म असामा य प से थकान महसूस क  ह?ै   हाँ  ___  नह   ___ 

1.  कृपया उस एक नंबर का चयन करके अपनी थकान का मू यांकन कर जो अभी आपक  थकान का सबस ेअ छा 
वणन करता ह ै

0 1 2 3 4 5 6 7 8 9 10 
कोई थकान नह                                                                                                  िजतना बुरा आप सोच सकते ह 

2. कृपया एक सं या का चयन करके अपनी थकान का मू यांकन कर जो िपछले 24 घंट  के दौरान आपके सामा य 
तर क  थकान का सबस ेअ छा वणन करती ह।ै 

0 1 2 3 4 5 6 7 8 9 10 

कोई थकान नह                                                                                                 िजतना बुरा आप सोच सकते ह 
3.  कृपया एक सं या का चयन करके अपनी थकान का मू यांकन कर जो िपछले 24 घंट  के दौरान आपके सबसे 
खराब तर क  थकान का वणन करती ह।ै 

0 1 2 3 4 5 6 7 8 9 10 

कोई थकान नह                                                                                                  िजतना बुरा आप सोच सकते ह 
4.  उस एक सं या पर गोला लगाए ँजो यह बताती ह ै क िपछले 24 घंट  के दौरान थकान न ेआपके साथ कैसे 
ह त ेप कया ह:ै 
A.  सामा य गितिविध 

0 1 2 3 4 5 6 7 8 9 10 
दखल नह  दतेा                                                                                                                    पूरी तरह स ेह त ेप 
B.  मनोदशा 

0 1 2 3 4 5 6 7 8 9 10 
दखल नह  दतेा                                                                                                                पूरी तरह से ह त ेप 
C.  चलने क  मता 

0 1 2 3 4 5 6 7 8 9 10 
दखल नह  दतेा                                                                                                                 पूरी तरह स ेह त ेप 
D.  सामा य काय (घर के बाहर काम और दिैनक काम दोन  शािमल ह) 

0 1 2 3 4 5 6 7 8 9 10 

दखल नह  दतेा                                                                                                                   पूरी तरह से ह त ेप 
E.  अ य लोग  के साथ संबंध। 

0 1 2 3 4 5 6 7 8 9 10 
दखल नह  दतेा                                                                                                                   पूरी तरह से ह त ेप 
F.  जीवन का आनंद 

0 1 2 3 4 5 6 7 8 9 10 

दखल नह  दतेा                                                                                                                  पूरी तरह से ह त ेप 
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BRIEF FATIGUE INVENTORY 
अ यास  :                                                                                          णालय : 
तारीख :                                                                                                 वेळ: 
नाव  : 
आप या आयु यात ब  याच वेळा अशी वेळ येते जे हा जे हा आपण खूप थकललेे  जाणवते. 
गे या आठव ात तु हाला िवल ण थकवा जाणवला आह?े 
होय  ____  नाही _____ 

1. कृपया आप या थकवाचे यो य वणन करणारी एक सं या िनवडून आपला थकवा रेट करा. 
0 1 2 3 4 5 6 7 8 9 10 

थकवा नाही                                                                                                       क पना करणे श य िततके वाईट 

2. कृपया गे या 24 तासांत आप या थक या या िनयिमत तराचे उ कृ  वणन करणारा एक नबंर िनवडून आप या 
थकवाचे रे टग करा. 

0 1 2 3 4 5 6 7 8 9 10 

थकवा नाही                                                                                                    क पना करण ेश य िततके वाईट 

3.  कृपया गे या 24 तासांत आप या थकवाचे सवािधक तर वणन करणारे एक नंबर िनवडून आप या थकवाच ेरेट करा. 
0 1 2 3 4 5 6 7 8 9 10 

थकवा नाही                                                                                                         क पना करण ेश य िततके वाईट 
4.  एका नंबरवर वतुळ करा याने वणन केल ेआह ेक  गे या 24 तासांत, थकवा आप याम य ेकसा ह त ेप करीत आह:े 
a.  सामा य याकलाप 

0 1 2 3 4 5 6 7 8 9 10 
ह त ेप करत नाही                                                                                                              पूणपणे ह त ेप 
b.  मनाचा कल 

0 1 2 3 4 5 6 7 8 9 10 
ह त ेप करत नाही                                                                                                                    पूणपणे ह त ेप 
c.  चाल याची मता 

0 1 2 3 4 5 6 7 8 9 10 

ह त ेप करत नाही                                                                                                                     पूणपणे ह त ेप 
d.  सामा य काय (घराबाहरेचे काम आिण दैनं दन कामांचा समावेश) 

0 1 2 3 4 5 6 7 8 9 10 

ह त ेप करत नाही                                                                                                                      पूणपण ेह त पे 
e.  इतर लोकांशी संबंध. 

0 1 2 3 4 5 6 7 8 9 10 
ह त ेप करत नाही                                                                                                                 पूणपण ेह त ेप 
f.  जीवनाचा आनंद 

0 1 2 3 4 5 6 7 8 9 10 

ह त ेप करत नाही                                                                                                                  पूणपण ेह त ेप 
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ANNEXURE II – PATIENT INFORMATION SHEET, INFORMED CONSENT LETTER. 

Purpose: To ensure that written informed consent is obtained from participants according to 
the regulatory requirements of ICMR and approved by IEC. 

Scope: This standard operational procedure includes adult reproductive cancer female patients 
and voluntarily willing to participate in this study. 

Responsibilities: The researcher will obtain written informed consent from all the participants 
who are volunteering to be the part of this study. 

Procedure: 
1. The researcher will select the participants among adult reproductive organ cancer 

patients. 

2. The investigator will explain the experimental protocol to allay apprehension and 

answer all the queries of the participant. 

3. If the participant decides to participate then they would be consented according to the 

standard operational procedure. 

4. If the participant expresses interest but has some doubts in that case they would be 

solved.  

5. If the participants are comfortable with the explanation then they will fill the informed 

consent according to standard operational procedure.  

6. Study procedures will begin after the participant’s consent. 

7. Detailed medical and any other physical problem history will be obtained from the 

participants so as to verify the inclusion and exclusion criteria.  

8. If participant wants to discuss this information to their family members then they 

entitled to do so before giving the consent. 

General information to research participants:  

1. Name:  Age: Sex: Date: 

2. You would be required to fill the Performa and the purpose of the research is to study 

“Effect of aerobic exercises on functional capacity, fatigue and muscle strength among 

adult women receiving chemotherapy for reproductive organ cancer: Experimental 

pretest-post test study.  

3. If you are willing to voluntarily participate in the study then you are expected to enroll 

with us right from the moment of filling Performa till the completion of the test.  
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4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems without any untoward effect. 

5. You will not be given any reimbursement and compensation.  

6. If at any moment you want to discontinue from this research study then you are free to 

do so and there would not be any hindrance from our side.  

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent.  

8. The data obtained from this study would be confidentially protected and maintained 

and if the photograph is used then your identity would not be revealed. If the 

photograph is published then permission would be obtained. 

9. All the risk of various test procedures required for this study will be explained to you 

and accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete the test you need not worry and let us know 

so that necessary steps can be initiated.  

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences.  

12. Name of Researcher:  

a. Phone number:  
b. Address:  
c. Name of Guide: 
d. Phone number: 
e. Address: 
f. Name of Institution: 
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ANNEXURE II (B) 

ांची मािहती पि का 

 

उ ेश : 

 

आयसीमार ा िनयामक आव कता आिण आयइसीने मा ता िदले ा मािहतीनुसार िल खत 

मािहती िदली आहे. 

 

ा ी : 

या मानक ऑपेरेशनल प तीत " जनन अवयवा   ककरोगासाठी  केमोथेरपी घेणार्या ौढ 

मिहलांम े काय म मतेवर, थकवा आिण ायंू ा ता ीवर  ायामाचा भाव" ा आ ासात 

सहभागी हो ास ेछेने इ ु क असतील. 

 

          जबाबदारी: 

संशोधक  या अ ासाचा भाग होणा या सवकडून लेखी सूिचत संमती घेईल. 

 

            ि या: 

1. संशोधक ौढ जनन अवयव ककरोगा ा ांमधील सहभागीचंी िनवड करेल. 

2. अ ेषण कमी कर ासाठी आिण सहभागी ा सव ांची उ रे शोधक ायोिगक ोटोकॉलचे 

ीकरण देतील. 

3. जर सहभागीने भाग घे ाचा िनणय घेतला असेल तर ांना मानक ऑपरेशन ि येनुसार संमती 

िदली जाईल. 

4. जर सहभागीने ार   केले परंतु ा बाबतीत काही शंका असतील तर ांचे िनराकरण 

होईल. 

5. जर सहभागी ीकरणास आरामदायक असतील तर ते मानक प रचालन ि येनुसार मािहतीची 

संमती भरतील. 

6. सहभागा ा संमतीनंतर अ ास ि या सु  होईल. 

7. समावेश आिण वगळ ा ा िनकषांची पडताळणी कर ासाठी सहभागीकंडून तपशीलवार 

वै कीय आिण इतर कोण ाही शारी रक सम ेचा इितहास ा  केला जाईल. 
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8. जर सहभागीला ां ा कुटंुबातील सद ांसह या मािहतीवर चचा करायची असेल तर संमती 

दे ापूव  ांना तसे कर ाचा ह  आहे. 

 

      संशोधन करणा   यांना सामा  मािहती: 

1. नाव: वय: िलंग: तारीख: 

2. आप ाला भरणे आव क आहेः  संशोधन अ ासाचा हेतू : “ जनन अवयवा   ककरोगासाठी  

केमोथेरपी घेणा   या ौढ मिहलांम े काय म मतेवर, थकवा आिण ायंू ा ता ीवर  

ायामाचा भाव” : ायोिगक पूव आिण नंतर चाचणी अ ास. 

3. आपण े े ने अ ासाम े भाग घेऊ इ त अस ास परी ेची पूतता होईपयत परफॉरमेशन 

भर ा ा णापासून आपण आम ासह नोदंणी करणे अपेि त आहे. 

4. जर आपण या कालावधीत अ थ असाल तर कृपया दयापूवक आ ाला कळवा जेणेक न 

आ ी आप ाला कोण ाही कारचा अि य प रणाम न करता आपली मदत क  शकू आिण 

आप ा अडचणीवंर िवजय िमळवू शकू. 

5. आपणास कोणतेही नुकसान भरपाई िदली जाणार नाही. 

6. जर तु ाला या णी या अ ासाचा अ ास बंद करायचा असेल तर तु ी तसे कर ास मोकळे 

आहात आिण आम ा बाजूने कोणताही अडथळा येणार नाही. 

7. संमतीप  घे ापूव  अ ासाचे जोखीम, अ थता, फायदे आिण तोटे यांचे तपशील आप ाला 

 केले जातील. 

8. या अ ासामधून ा  केलेला डेटा गु पणे संरि त आिण राखला जाईल आिण जर छायािच  

वापरला गेला तर आपली ओळख कट होणार नाही. जर छायािच  कािशत झाले तर परवानगी 

घेतली जाईल. 

9. या अ ासासाठी आव क असले ा चाचणी ि येची सव जोखीम आप ाला  केली जाईल 

आिण ानुसार संमती घेतली जाईल. 

10. आपण थक ासारखे िकंवा कसोटी पूण कर ात अ म झा ास आप ाला काळजी कर ाची 

आव कता नाही आिण आ ाला कळवा जेणेक न आव क पावले उचलता येतील. 

11. आपण कोण ाही णी समाधानी नस ास आपण कोण ाही प रणामािशवाय कधीही माघार घेऊ 

शकता. 

12. संशोधकाचे नाव:       

फोन नंबर:       

प ा: 
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13. मागदशकाचे नाव:      

फोन नंबर:       

प ा: 

14. सं थेचे नाव: 
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                                                                                    ANNEXURE II (C) 

रोगी सूचना प  

 

उ े : यह सुिनि त करने के िलए िक आईसीएमआर की िनयामक आव कताओ ंके अनुसार 

ितभािगयो ंसे िल खत सूिचत सहमित ा  की गई है और आईईसी ारा अनुमोिदत है। 

 

दायरा: इस मानक संचालन ि या म वय  जनन कसर मिहला रोगी शािमल ह और े ा से इस 

अ यन म भाग लेने के इ ु क ह। 

 

िज ेदा रयां: शोधकता उन सभी ितभािगयो ंसे िल खत सूिचत सहमित ा  करेगा जो इस अ यन का 

िह ा बनने के िलए े ा से काम कर रहे ह। 

 

ि या: 

1. शोधकता वय  जनन अंग कसर रोिगयो ंके बीच ितभािगयो ंका चयन करेगा। 

2. अ ेषक आशंका को दूर करने और ितभागी के सभी ो ंका उ र देने के िलए योगा क 

ोटोकॉल की ा ा करेगा। 

3. यिद ितभागी भाग लेने का िनणय लेते ह तो उ  मानक संचालन ि या के अनुसार सहमित दी 

जाएगी। 

4. यिद ितभागी िच  करता है लेिकन उस मामले म कुछ संदेह ह तो उनका समाधान िकया 

जाएगा। 

5. यिद ितभागी ीकरण के साथ सहज ह तो वे मानक संचालन ि या के अनुसार सूिचत सहमित 

भरगे। 

6. ितभागी की सहमित के बाद अ यन ि या शु  होगी। 

7. िव ृत िचिक ा और िकसी भी अ  शारी रक सम ा का इितहास ितभािगयो ंसे ा  िकया 

जाएगा तािक समावेश और बिह रण मानदंड को स ािपत िकया जा सके। 

8. यिद ितभागी इस जानकारी पर अपने प रवार के सद ो ंसे चचा करना चाहते ह तो वे सहमित देने 

से पहले ऐसा करने के हकदार ह। 
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शोध ितभािगयो ंके िलए सामा  जानकारी: 

1. नाम: आयु: िलंग: ितिथ: 

2. आपको ोफामा भरने की आव कता होगी और शोध का उ े  " जनन अंग कसर के िलए 

कीमोथेरेपी ा  करने वाली वय  मिहलाओ ंम काया क मता, थकान और मांसपेिशयो ंकी 

ताकत पर एरोिबक ायाम का भाव: ायोिगक ीटे -पो  परी ण अ यन" का अ यन 

करना है। 

3. यिद आप े ा से अ यन म भाग लेने के इ ु क ह तो आपसे यह अपे ा की जाती है िक आप 

ोफामा भरने के ण से लेकर परी ा पूण होने तक हमारे साथ नामांकन कर। 

4. यिद आप इस अविध के दौरान असहज महसूस करते ह तो कृपया हम बताएं तािक हम आपकी 

मदद कर सक और िबना िकसी अि य भाव के आपकी सम ाओ ंको दूर कर सक। 

5. आपको कोई ितपूित और मुआवजा नही ंिदया जाएगा। 

6. यिद आप िकसी भी ण इस शोध अ यन को छोड़ना चाहते ह तो आप ऐसा करने के िलए तं  ह 

और हमारी ओर से कोई बाधा नही ंहोगी। 

7. सहमित प  ा  करने से पहले अ यन के जो खम, असुिवधा, फायदे और नुकसान का िववरण 

आपको समझाया जाएगा। 

8. इस अ यन से ा  डेटा को गोपनीय प से संरि त और बनाए रखा जाएगा और यिद त ीर का 

उपयोग िकया जाता है तो आपकी पहचान का खुलासा नही ंिकया जाएगा। फोटो कािशत होने पर 

अनुमित ली जाएगी। 

9. इस अ यन के िलए आव क िविभ  परी ण ि याओ ंके सभी जो खमो ंके बारे म आपको 

बताया जाएगा और तदनुसार सहमित ली जाएगी। 

10. यिद आप थका आ महसूस करते ह या परी ण पूरा करने म असमथ ह तो आपको िचंता करने की 

आव कता नही ंहै और हम बताएं तािक आव क कदम उठाए जा सक। 

11. यिद आप िकसी भी ण संतु  नही ंह तो आप िबना िकसी प रणाम के िकसी भी समय वापस ले 

सकते ह। 

12. शोधकता का नाम:       

फ़ोन नंबर:      

 पता: 

13. गाइड का नाम:       

फ़ोन नंबर:       

पता: 
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14. सं था का नाम: 
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ANNEXURE II (D)  

LETTER OF CONSENT 

 

I AM WILLING TO PARTICIPATE VOLUNTARILY AS A PARTICIPANT FOR THE 

DISSERTATION: “EFFECT OF AEROBIC EXERCISES ON FUNCTION CAPACITY, FATIGUE AND 

MUSCLE STRENGTH AMONG ADULT WOMEN RECEIVING CHEMOTHERAPY FOR 

REPRODUCTIVE ORGAN CANCER.” 

 

” CONDUCTED BY____________ I HAVE BEEN INFORMED REGARDING THE NATURE OF 

STUDY AND THE DURATION OF WORK. I HAVE NO OBJECTION TO UNDERTAKE THE 

REQUIRED PROCEDURE AND TO UNDERGO VARIOUS TESTING PROCEDURES 

PERTAINING TO THE STUDY. THE RESEARCHER HAS ALREADY ASSURED ME, THAT I 

WOULD BE TREATED WELL WITHOUT ANY UNTOWARD EFFECTS AND THE RIGHTS OF 

CONFIDENTIALITY PROTECTED.  

 

 

 

SIGNATURE OF THE PARTICIPANTS/ THUMB IMPRESSION OF PARTICIPANTS 
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ANNEXURE III (A)  

PERMISSION LETTER 

TO, THE CHAIRMAN, 

 

 ETHICS COMMITTEE. 

 ______________  

______________  

 

SUBJECT: PERMISSION TO CARRY OUT RESEARCH WORK.  

RESPECTED SIR/MADAM I, MR/MISS_____________ , STUDENT OF MASTER OF 

PHYSIOTHERAPY, WOULD REQUEST YOU TO GRANT ME PERMISSION TO CARRY OUT MY 

RESEARCH WORK. 

MY RESEARCH TOPIC IS, “EFFECT OF AEROBIC EXERCISES ON FUNCTION CAPACITY, 

FATIGUE AND MUSCLE STRENGTH AMONG ADULT WOMEN RECEIVING 

CHEMOTHERAPY FOR REPRODUCTIVE ORGAN CANCER.” 

 

 I PROMISE THAT THE ETHICS AS WELL AS PARTICIPANTS CARE SHALL BE DULY 

COMPLIED.  

 

I KINDLY REQUEST YOU TO DO THE NEEDFUL IN THIS REGARD. 

 

 

 

 

YOURS SINCERELY, 

 

RESEARCH STUDENT  

 

DATE: 
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ANNEXURE III (B)  

PERMISSION LETTER 

TO,  

THE HEAD OF ONCOLOGY DEPARTMENT,  

 

_________________________  

 

__________________________  

SUBJECT: PERMISSION TO CARRY OUT PHYSIOTHERAPY RESEARCH WORK  

 

RESPECTED SIR/MADAM, 

 

 I, MR / MISS________ STUDENT OF MASTER OF PHYSIOTHERAPY, WOULD REQUEST YOU TO 

GRANT ME PERMISSION TO CARRY OUT MY RESEARCH WORK IN YOUR ESTEEMED WORK 

PLACE. MY RESEARCH TOPIC IS “EFFECT OF AEROBIC EXERCISES ON FUNCTIONAL CAPACITY, 

FATIGUE AND MUSCLE STRENGTH AMONG ADULT WOMEN RECEIVING CHEMOTHERAPY FOR 

REPRODUCTIVE ORGAN CANCER.” 

 

” FOR THIS PURPOSE, I HAVE TO TAKE PARTICIPANTS FROM YOUR HOSPITAL WHO ARE ADULT 

WOMEN WITH HISTOLOGICALLY CONFIRM CASES OF REPRODUCTIVE ORGAN CANCER FOR 

FURTHER PROCEDURE. I KINDLY REQUEST YOU TO DO THE NEEDFUL IN THIS REGARD. 

 

THANKING YOU IN ANTICIPATION. 

 

 YOURS SINCERELY,  

RESEARCH STUDENT 
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ANNEXURE IV  

TIMELINE / GANTT CHART 

 

 

GANTT CHART 

 

 

 

  

 

 

 

 

 

SR 

NO. COMPONENTS 

TIME LINE 

1 ALLOCATION OF GUIDE FEB’21 - MAR’21 

2 TOPIC FINALIZATION FOR SYNOPSIS MAR’21 - APR’21 

3 FORMULATION OF RESEARCH QUESTION APR’21 - MAY’21 

4 FORMULATION OF AIMS AND OBJECTIVES APR’21 - MAY’21 

5 HYPOTHESIS AND NULL HYPOTHESIS APR’21 - MAY’21 

6 PROTOCOL OF RESEARCH MAY’21 - JUN’21 

7 INSTITUTIONAL ETHICAL CLEARANCE OBTAINED JUL’21 

8 MUHS SUBMISSION JUL 21  

9 DATA COLLECTION AUG21-MAR 22 

10 DATA PRESENTATION AND ANALYSIS JAN 22-MAR22 

11 WRITING DISCUSSION AND CONCLUSION APR22-JUN22 

12 SUBMISSION OF THESIS TO MUHS JUL22 
 

TIMELINES 
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INTRODUCTION 

 

Particularly in adults of working age, mechanical low back pain is becoming the main cause 

of sickness and disability. Most of the time, there is no underlying pathology that can be 

readily demonstrated and it is referred from anatomic areas outside the spine. Fracture pain, 

inflammatory arthropathy, and neoplastic pain are not included. Its pathogenesis is unclear 

and it may not be etiologically homogeneous1. By definition, mechanical low back pain 

presents with the symptoms of unknown cause. However, several elements have been found 

that may contribute to pain or that may have an impact on how the pain develops or 

progresses in the future2.  

Globally, mechanical low back pain has emerged as a serious public health issue. About 37% 

of persons worldwide experience low back pain at the peak of their midlife.3. It has been 

estimated that the lifetime prevalence could reach 84%. Chronic low back pain affects 23% 

of people, and 11–12% of people are disabled as a result2. According to an ICMR survey, low 

back pain affects close to 8% of India's population on an annual basis, with women being 

somewhat more affected than men4. Many authors noted that people with low back pain lack 

awareness of their condition and lack the desire to seek treatment. Most people who have low 

back pain are unaware of its potential long-term dangers.5,6,7 

There are many causes of low back pain have been reported. Most of the authors believe that 

mechanical low back pain is directly associated with muscles of back. It has been seen that 

endurance and weakness of mainly back extensor muscles are directly related with the low 

back pain8.  Deep fascia is one of the recognised causes for it as it consists of aponeurosis and 

tendons of many back muscles. In low back region, thoracolumbar fascia is the main 

contributor for rise in low back pain.9  
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The girdling structure's focal point, the thoracolumbar fascia, is located on the body's 

posterior wall. A retinaculum is formed around the paraspinal muscles of the lower back and 

sacrum by the fusion of aponeurotic and fascial planes. Paraspinal muscles and the posterior 

abdominal wall are separated by a complex of several layers. Because the thoracolumbar 

fascia resembles a composite fibre, it seems to be extremely strong. In addition to having 

tensile strength, it also has a distensible character. Consequently, it is utilised for load 

transfer. By contracting different muscles, including the latissimus dorsi, erector muscle, and 

gluteus maximus, during load transfer, the superficial lamina becomes tightened.10 

The superficial lamina of the posterior layer of the thoracolumbar fascia is contributed by the 

broad, fan-shaped muscle known as the latissimus dorsi10. Through the fascial networks of 

the thoracolumbar fascia, it is connected to the lower six thoracic spinous processes and all 

lumbar spinous processes. The inferior attachment of the latissimus dorsi extends laterally 

along the iliac crest toward the place of attachment of the lateral raphe of the thoracolumbar 

fascia, or more frequently, it is attached directly to the iliac crest. After connecting at these 

locations, the muscle converges superiorly and laterally to attach to the lesser tubercle of the 

humerus and the floor of the intertubercular groove. 11 

With its wide origin and thin insertion, the latissimus dorsi is the only muscle that connects 

the pelvic girdle and vertebral column to the upper limb12. It is the most superficial muscle 

and has attachment through thoracolumbar fascia. Its contraction creates extension force on 

the spine and tilts pelvic anteriorly. When a patient with low back pain reaches overhead, the 

shortness or tightness of this muscle contributes to pain13. It is a powerful trunk rotator14. 

According to McGill and Norman, latissimus dorsi have greatest moment arm length which 

potentially influences lumbopelvic mechanics with less force than other muscles because of 

this mechanical advantage. It is very important muscle in stability of lumbar spine because of 

its tensile strength exerting property.11 
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Latissimus dorsi which is the part of thoracolumbar fascia receives both proprioceptive and 

nociceptive innervations10. One of the somatic senses, proprioception relates primarily to the 

position sense of mechanoreceptive perception. It also offers a feedback system via which the 

body develops neuromuscular awareness of posture, equilibrium, and movement changes in 

addition to information of position, resistance, and weight of the object relative to the body.15 

Proprioceptive deficiency has been suggested to contribute to excessive loading across joint 

surfaces, which can then contribute to degenerative disease and muscular dysfunctions such 

low back pain. Spinal tissue overload and damage may result from even relatively minor 

errors in position sense16. According to Karl Gill’s study, people with low back pain had 

decreased lumbar proprioception17. Deficit in lumbar proprioception can promote the 

maintenance of poor posture.18 

Even though there are many treatment options for low back pain today, physiotherapy 

continues to be a mainstay in its efficient management. According to Peter O'Sullivan and 

colleagues, appropriately guided exercises and posture correction are crucial in the 

management of low back pain19. A systemic review published by Angela Searle et al. 

concludes that, stabilization exercises and strengthening exercises have a little but significant 

effect on reducing low back pain20. Along with exercises, electrotherapeutic modalities such 

as therapeutic ultrasound, transcutaneous nerve stimulation are widely used for low back pain 

relief which have short term effect21,22. Specialized approaches like Mulligan’s movement 

with mobilization, Mackenzie’s approach, myofascial release these techniques are also used 

according to need.23,24,25  
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NEED FOR THE STUDY 

 

According to the World Health Organization, low back pain is the most common 

musculoskeletal ailment and affects almost everyone at some point26. It has been observed 

that it is primarily seen in low- and middle-income nations and is particularly prevalent in the 

working age group, which is 20 to 40 years. Most people across the world suffer from 

mechanical low back pain, which is a leading cause of disability and hospital visits. Low 

back pain treatment awareness is still a problem in many low- and middle-income 

nations.27,28 

There are various causes of mechanical low back pain. Latissimus dorsi is the broad muscle 

of back which is part of thoracolumbar fascia. It is one of the important muscles in 

stabilization of lumbar spine. It also influences the lumbopelvic rhythm and due to its 

attachments in upper girdle, it connects these two compartments11,12. That is why latissimus 

dorsi plays a very crucial role in lumbar spine. 

There are ample numbers of literatures available which explains the causes of mechanical 

low back pain but very few of them focused on the involvement of latissimus dorsi.  There 

are some studies which concludes that strengthening or stretching of latissimus dorsi muscle 

along with conventional core stability exercises in mechanical low back pain found to be 

effective.14,41 Therefore, the purpose of this study is to determine whether latissimus dorsi 

strengthening reduces the intensity of mechanical low back pain. 

Proprioceptive deficit in lumbar spine is also the main cause which is further leading to 

pain.16   There is need to study the effect of latissimus dorsi strengthening in altered 

proprioception of lumbar spine in mechanical type of pain. As latissimus dorsi have both 
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proprioceptive and nociceptive innervations43 but the role of latissimus dorsi in lumbar 

proprioception is not well studied till the date. There is dearth of literature focusing on effect 

of latissimus dorsi strengthening on lumbar proprioception in mechanical low back pain. 

Therefore, the purpose of this study is to ascertain how patients with mechanical low back 

pain respond to latissimus dorsi strengthening. 

There are various types of strengthening exercises of latissimus dorsi. Some 

electromyographic studies have concluded that while doing in pull down exercises, there is 

more activity of latissimus dorsi is noted but very less studies have been conducted including 

graded strengthening of latissimus dorsi using pull down exercises with theraband.51 

There is need of more focused treatments for the low back pain with recognition of its causes. 

This issue with low back pain is only briefly discussed in the available literatures. This 

research will aid in determining the latissimus dorsi's sole contribution in mechanical low 

back pain. The purpose of this study to find out the significance of pull-down strength 

training program of latissimus dorsi on pain, strength and lumbar proprioception in patients 

with mechanical low back pain aged 20-40 years. 
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RESEARCH QUESTION 

 

Is there any effect of four weeks latissimus dorsi pull down strength training program on 

pain, strength and lumbar proprioception in individuals with mechanical low back pain aged 

20-40 years? 
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AIM 

 

To find the effect of four weeks latissimus dorsi pull down strength training program on pain, 

strength and lumbar proprioception in individuals with mechanical low back pain aged 20-40 

years 
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OBJECTIVE 

 

To study the effect of four weeks latissimus dorsi pull down strength training program on 

pain intensity (NPRS score), strength of latissimus dorsi (in kilograms) and lumbar 

proprioception (in degree) in individuals with mechanical low back pain aged 20-40 years. 
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HYPOTHESIS 

 

Null Hypothesis- 

There is no significant effect of four weeks latissimus dorsi pull down strength training 

program on pain intensity, strength and lumbar proprioception in individuals with mechanical 

low back pain aged 20-40 years. 

 

Alternate Hypothesis- 

There is significant effect of four weeks latissimus dorsi pull down strength training program 

with on pain intensity, strength and lumbar proprioception in individuals with mechanical 

low back pain aged 20-40 years. 
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REVIEW OF LITERATURE 

 

 In 2021, Jill A Hayden and colleagues published a systemic review entitled “Exercise 

therapy for chronic low back pain”. The primary objective of their study was to assess pain 

and functional limitations adult patients with chronic low back pain. They studied data 

obtained from electronic databases (MEDLINE, Embase, CINAHL, PsycINFO, PEDro, 

SPORTDiscus, and trials registries) and Their review includes data for trials identified in 

searches up to 27 April 2018. The conclusion of this study is that exercise therapy has 

moderate certainty evidence which is indicative of probably effective for low back pain 

compared to no treatment, placebo or usual care.40 

The study entitled “Effect of Latissimus Dorsi Muscle Strengthening in Mechanical Low 

Back Pain” done by Vishakha Vishwakarma et al (2020). The patients with mechanical low 

back pain were screened and recruited for study. They made two groups- one group received 

latissimus dorsi strengthening along with conventional exercises where another group 

received only conventional exercises. Their outcome measures were visual analogue scale for 

pain intensity and Oswestry disability index.  They found that latissimus dorsi strengthening 

along with conventional exercises are more effective in mechanical low back pain.14 

The study entitled “Effectiveness of spinal stabilization exercises with and without stretching 

of latissimus dorsi muscle in chronic mechanical low back pain” done by Shahid Raza et al. 

in 2020. They conducted a randomised controlled trial in which subjects were allocated into 

control group and experimental group. Patients in control group received spinal stabilization 

exercises (bridging, plank and tummy tuck in) and experimental group received spinal 
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stabilization exercises with latissimus dorsi stretch. They found that patients in experimental 

group improved in pain intensity and functional index than control group.41 

The study entitled “The visual analogue scale versus numerical pain rating scale in measuring 

pain severity and predicting disability in low back pain” done by Shafshak et al. in 2020. 

Their study was aimed to assess the visual analogue scale (VAS) and numeric rating scale 

(NRS) in measuring LBP severity, and investigate their ability in predicting disability. They 

performed a cross-sectional study on 100 patients with chronic LBP. Pain severity assessment 

was performed using VAS, NRS, and pain severity scores of the Brief Pain Inventory (BPI). 

Disability assessment was done by BPI-Pain interference and Modified Oswestry Disability 

Index (MODI). The conclusion of their study was visual analogue scale and NRS both 

appeared reliable in assessing LBP severity with no significant difference between them.32 

Yi-Li Zheng et al. (2019) studied “Effect of 12-week whole body vibration exercise on 

lumbopelvic proprioception and pain control in young adults with nonspecific low back 

pain”. Forty-two patients with nonspecific low back pain performed an exercise program 

called whole body vibration (WBV) 3 times a week for 12 weeks. The lumbar proprioception 

was measured by joint position sense. Outcomes were lumbar angle deviation and visual 

analogue scale (VAS) score. Lumbar flexion and extension proprioception as measured by 

joint position sense was significantly enhanced and pain was significantly reduced after 12-

week WBV exercise nonspecific low back pain patients.54 

A systemic review was published in 2019 entitled “Epidemiology of low back pain: A 

literature review” by Arumay Jana and Dr. Asish Paul. The aim of the study to draw an 

attention on epidemiology of low back pain in India as well as world. They studied and 

analysed literatures from scientific databases like   PubMed, Embase, Medline, Google 

Scholar, Google Advance Search, Psyc INFO, ROAJ, DOAJR, Cochrane Database, ISI Web 
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of Knowledge, Web of Science. The results of their study concludes that there is unequal 

percentage of low back pain throughout the world. The factors influencing low back pain are 

e socio-economic conditions, nature of activity, habits, etc. the authors of this study 

suggested that there need of further detailed investigation to find out the epidemiological 

structure of low back pain.4 

In 2019, Author Peter B O’Sullivan with his colleagues published a paper entitled “Back to 

basics: 10 facts every person should know about back pain”. In this study, they explained 

myths and unhelpful beliefs about low back pain. This study also explains behavioural and 

psychological responses to unhelpful beliefs along with exact facts about low back pain. The 

purpose of study was to educate clinicians as well as people about low back pain.19 

Valerio Barbari et al. (2019) published a systemic review “Effectiveness of communicative 

and educative strategies in chronic low back pain patients: a systematic review”. The study 

include 24 randomized controlled trials in which communication and educative strategies 

were included as an intervention from 13 databases. The conclusion of their study was that 

awareness and knowledge about low back pain in patients is still a grey area of literature. 

Pain science education, multimodal approach and graded exposure plays very effective role 

in behavioural modifications and compliance with exercises in patients in long-term. Their 

study also suggests that self-management, coaching and graded activity on provides short-

term benefits or no benefits in patients with low back pain.42 

A study entitled “Innervation of the thoracolumbar fascia” was published by Siegfried 

Mense in 2019. The aim of this study was to obtain information sensory functions of 

thoracolumbar fascia. This study includes most of data obtained from thoracolumbar fascia of 

rats but some findings from human fascia are also mentioned. This study concludes that 
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thoracolumbar fascia has extensive innervations with nociceptors and hence it could 

constitute a pain source for low back pain.43 

In 2018, the study entitled “The effect of core stabilization exercises on lumbar joint position 

sense in patients with subacute non-specific low back pain- a randomised controlled trial” 

done by Rungthip Puntumetakul et al. They recruited 38 participants with subacute 

nonspecific low back pain of 6-12 weeks duration aged 18-60 years. Control group received 

thermal therapy with therapeutic ultrasound therapy while other group received different 

types of core stabilization exercises. Their study concluded that core stabilization exercises 

can improve acuity of joint position sense, reduce pain and functional disability compared to 

control group.44 

Macro Carlos Uchiada and colleagues (2016) published a study entitled “Thera-band® 

elastic band tension: reference values for physical activity”. The aim of their study was to 

determine the tension forces of different sized thera-bands by them as compared to 

manufactures of thera-bands. They used electronic elongation gauge tensiometer to determine 

tension forces of eight colour-graded elastic bands at its maximum elongation that is 200% in 

kilogram-force unit. The conclusion of their study was that the tension forces values provided 

for thera-bands by manufacturers are overestimated.37 

In 2016, the study entitled “Is there a relationship between lumbar proprioception and low 

back pain? A systemic review with meta-analysis” was done by Mattew Hoyan Tong et al. 

They studied data obtained from four electronic databases (PubMed, EMBASE, CINAHL, 

SPORTDiscus) and reference lists of relevant articles from inception to March-April 2014. 

Their study concluded that Patients with LBP have impaired lumbar proprioception compared 

with controls when measured actively in sitting positions or via TTDPM. Further they 
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suggested that clinicians should consider the relationship between sitting and proprioception 

in LBP and subgroup patients to guide management.18 

In 2014, Vidar Andersen et al. studied “Effects of grip width on muscle strength and 

activation in lat pull down”. The aim of the study was to compare 6 repetition maximum 

(6RM) load and electromyographic (EMG) activity in the lat pull-down using 3 different 

pronated grip widths. Fifteen men performed 6RM in the lat pull-down with narrow, medium, 

and wide grips (1, 1.5, and 2 times the biacromial distance) in a randomized and 

counterbalanced order. Their study concluded that there was no major difference in activation 

for latissimus dorsi, biceps brachii, infraspinatus, or trapezius when performing 6RM in the 

anterior lat pull-down with narrow, medium, and wide anterior grip widths. However, the 

6RM load lifted was lower using a wide compared with a small or medium grip.45 

Won -Gyu Yoo et al. (2013) studied “effects of foot placement on the latissimus dorsi and 

low back muscles activities during pull-down exercise”. In this study, ten subjects were 

recruited. The subjects were asked to perform pull down exercise in four different foot 

placement conditions. The activity of muscle in different placement of foot during pull down 

exercise was recorded using EMG. Activity of latissimus dorsi was found significantly in 

condition 3 that is right foot forward and left foot backward with shoulder width apart.51 

In 2013, Sanjiv Kumar Sharma studied “Role of latissimus dorsi and lower trapezius in 

chronic mechanical low back pain due to thoraco-lumbar dysfunction”. Thirty patients with 

thoracolumbar dysfunction were recruited and divided into two groups. First group received 

core stabilization exercises along with latissimus dorsi strengthening in supine and quadruped 

positions using thera-band and second group received latissimus dorsi and lower trapezius 

strengthening along with core contractions. Their outcome measures were VAS, Aberdeen 
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low back pain disability score and SF-36 score.  They found that strengthening of latissimus 

dorsi along with lower trapezius relieves thoraco-lumbar related back pain.36 

Ravishankar Reddy et al. (2012) studied “Correlation between Lumbar Extensor Muscle 

Endurance and Lumbar Proprioception”. They recruited sixty subjects (female=30 and 

male=30) with mean age 22.2±32 years. Lumbar proprioception of subjects was assessed by 

using bubble inclinometer in quadruped position and back extensor muscle endurance was 

measured using Sorensen lumbar extensor endurance test. They found that there is moderate 

negative correlation between lumbar extensor muscle endurance and lumbar proprioception.34 

In 2012, Derya Çelik and colleagues studied “Intrarater Reliability of Assessing Strength of 

the Shoulder and Scapular Muscles”. The primary objective of the study was to determine the 

interrater reliability of hand-held dynamometer (HHD) when testing shoulder and scapular 

muscle strength and secondarily, to report reliability when corrected body mass index (BMI). 

The conclusion of the study demonstrates reliable values of HHD measurements in healthy as 

well as patients with shoulder impingement syndromes.33 

The study entitled “Grip width and forearm orientation effects on muscle activity during the 

lat pull down” done by Stephen J. Lusk (2010). They recruited 12 healthy men and were 

asked to perform four grip variations using experimentally determined load of 70% of one 

repetition maximum. Surface EMG of latissimus dorsi, middle trapezius and biceps brachii 

was recorded. Authors concluded that anterior lat pull down with pronated grip is 

recommended for maximally activating latissimus dorsi, irrespective of grip width.46 

In 2009, a study entitled “Prognosis for patients with chronic low back pain: inception cohort 

study” was published by Luciola da C Menezes Costa et al. This study included 973 

patients with acute low back pain and 406 patients with chronic low back pain. The outcome 

measures of the study were initial presentation of patient, onset of chronicity and follow-up at 
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nine and 12th month. The study concluded that patients with recent onset and non-radicular 

chronic pain of low back recover within 12 months. The prognosis was less favourable for 

patients with high intensity of pain at onset of chronicity, high levels of disabilities, who has 

taken sick leaves for the same, lower education and psychological sensitive.47 

Author Alpna Dongre et al in 2008 studied “Role of latissimus dorsi in chronic mechanical 

low back pain due to thoracolumbar dysfunction”. They conducted randomised controlled 

trial in which control group received only core muscle stabilization in supine and quadruped 

where experimental group received latissimus dorsi strengthening exercises using thera-band 

with core muscle contractions. Their outcomes were visual analogue scale for pain intensity, 

SF-36 score and Aberdeen back pain disability score. They found that concentric 

strengthening of latissimus dorsi and core stabilization together effective in relief of back 

pain of thoracolumbar origin.35   

In 2008, Sandro Sperandei et al. studied “Electromyographic analysis of three different 

types of lat pull down”. They assessed primary motor muscle during performances of three 

lat pull down techniques through electromyography (EMG). 24 trained adult males performed 

5 repetitions of behind the neck (BNL), front of the neck (FNL) and V-bar pull down 

exercises at 80% of one repetition maximum. EMG signals were recorded from pectoralis 

major, latissimus dorsi, posterior deltoid and biceps brachii. In conclusion, authors suggested 

that FNL is better choice and BNL is not good lat pull down technique and it should be 

avoided. V-bar could be used as an alternative.48 

Gregory Lehman et al. in 2004 studied “Variations in muscle activation levels during 

traditional weight training exercises- an experimental study”. Twelve healthy males were 

recruited for study. The average muscle activity during four tasks- wide grip pull down, 

reverse grip pull down (RGP), seated row with retracted scapula and seated row with non-
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retracted scapula was quantified during two 10 seconds isometric portions of four exercises. 

Their study concluded that the highest latissimus dorsi to biceps activation ratio of activation 

occurred during wide grip pull down and seated row.49 

Nikolai Bogduk et al. in 1998 studied “The morphology and biomechanics of latissimus 

dorsi”. They performed a dissection study on five cadavers. Their study helped researchers 

about biomechanics of latissimus dorsi and its functions. In this study, they concluded that 

latissimus dorsi is designed to move the upper limb or to raise the entire trunk in brachiation. 

Its possible contribution to extension of the lumbar spine is trivial as is its capacity to brace 

the sacroiliac joint.52 

In 1997, Juan C. Chachques et al. studied “Latissimus Dorsi Muscle Strengthening and 

Training before Cardiomyoplasty”. Seventeen patients aged between 20 to 65 were recruited 

for preoperative latissimus dorsi strengthening and training for two months. In this study, no 

functional parameters were measured as their aim was a long-term follow-up in order to 

elucidate the possible relationship between preoperative latissimus dorsi muscle 

performance.50 

McGill and Norman in 1986 studied “Partitioning of the L4-L5 dynamic moment into disc, 

ligamentous, and muscular components during lifting”. Their study suggested that the 

latissimus dorsi have greatest moment arm which influences on lumbopelvic stability of the 

spine.55 
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MATERIALS AND METHODS 

 

Type of study design- Pre-test Post-test design 

Study setting- Physiotherapy OPD and tertiary health care centre  

Study population- People with mechanical low back pain aged between 20 to 40 years from 

the hospital campus and nearby community not seeking any kind of treatment for the same. 

Sample size- n=40 

Sample size estimation- 

Sample size n=40 

Sample size was calculated as per foot placement used in our study from study conducted by 

Won-gyu Yoo in 2013 entitled- “Effect of foot placement on latissimus dorsi and low back 

muscle activities during pull down exercise”, according to this latissimus dorsi muscle 

activity in this foot placement is maximum during pull down exercise.  

Mean= 56.2±10.2%.   

n = 4SD2/L2 (L is relative precision and SD is standard deviation) 

L is relative precision L= 20% of mean 

Power (1- β) % = 80 

 α error = 0.05 that is 5%  

Hence, required sample size was 40 
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Sampling technique- Convenience sampling was done to recruit the participants who were 

diagnosed as mechanical low back pain in which consecutive sample of 40 eligible subjects 

fulfilling the inclusion criteria and consenting to participate in study for four weeks were 

included from the hospital campus and nearby community. 

Duration of study- 18 month 

 

 

METHOD OF SELECTION OF STUDY POPULATION 

INCLUSION CRITERIA- 

  1. Numerical pain rating scale (NPRS) score less than 7 

  2. Proprioceptive error in lumbar spine 

  3. Patients with mechanical low back pain aged 20-40 years 

  4. Patients with subacute or chronic mechanical low back pain  

  5. Patients willing to participate 

 

 EXCLUSION CRITERIA- 

   1. Low back pain with radiculopathy symptoms 

   2. Any other lumbar pathologies like prolapsed intervertebral disc (PIVD), vertebral 

fracture, tumour, infection or cauda equina syndrome 

  3. Any previous spinal surgery 
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  4. Severe latissimus dorsi tightness 

  5. Patients not willing to participate 

 

SUBJECT WITHDRAWAL CRITERIA- 

1. Patient infected by Covid 19 

2. Patient not willing to continue 

 

OUTCOME MEASURES – 

 

1. Numerical pain rating scale score for pain intensity 

2. Lumbar proprioception using bubble inclinometer (in degrees) 

3. Latissimus dorsi strength by using hand held dynamometer (in kilograms)                       
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OPERATIONAL DEFINITIONS 

 

Mechanical low back pain- “The low back pain that is referred from anatomic sites outside 

spine which excludes pain resulting from neoplasia, fracture or inflammatory arthropathy and 

in most of the cases with no demonstrable pathology is called as mechanical low back pain.1” 

 

Proprioception- “Proprioception is defined as the complex interaction between afferent and 

efferent input to control body movement and position”.34 

Strength Training Program- “Strength training is defined as a systematic procedure of a 

muscle or muscle group lifting, lowering, or controlling heavy loads (resistance) for a 

relatively low number of repetitions or over a short period of time.”38 

Pull down Exercise- “The form of exercise in which strengthening of back muscles 

primarily latissimus dorsi is done by using upper extremities of body.”51 
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VARIABLES  

 

INDEPENDENT VARIABLES 

Age  

 

Gender  

 

Latissimus dorsi pull down strength training protocol 

 

 

DEPENDANT VARIABLES 

Pain score 

 

Lumbar proprioception 

 

Latissimus dorsi strength 
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STUDY INSTRUMENTS 

 

Bubble Inclinometer  

Bubble inclinometer is portable, reliable and lightweight device which can be available at 

clinical setups. It is easy to use and the readings are recorded in degree.56   

                                                     

Hand held Dynamometer (HHD)- 

Hand held dynamometer is a device used to measure the strength of muscles. It is valid and 

reliable device which is also easy to use, portable, affordable and used in clinical setups. The 

readings of muscle strength test are recorded in kilogram or newton by HHD.33 

 

Thera-bands- yellow, red, green and blue 

Thera-bands are simple-to-use tools for multipurpose physical training. They are portable, 

inexpensive, and widely used to develop muscle strength and power. They provide variable 

resistance similar to chains, cams, and levers, and their design allows changes in the external 

load over a range of motions.37 

 

Plinth 
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PROCEDURE 

 

Permission from the head of institution and approval from the Ethics Committee was 

obtained. Individuals with mechanical low back pain seeking no treatment were selected. 

Participants who met the inclusion criteria were briefed about the study in the language best 

understood by them and informed written consent was taken. Demographic data was 

documented. Pain score was assessed using numerical pain rating scale (NPRS), strength of 

latissimus dorsi muscle was measured using hand-held dynamometer (HHD) in kilograms 

and lumbar proprioception was recorded in degrees using bubble inclinometer. Latissimus 

dorsi pull down strength training was given to participants for four weeks. Reassessment of 

pain score, latissimus dorsi strength and lumbar proprioception was done. The data was 

documented, analysed and results were obtained 

 

 

 

 

 

 

 

 

 

 

 

 



30 
 

 

 

METHODS OF OUTCOME ASSESSMENT 

 

Measurement of pain intensity- 

-For calculating pain intensity, numerical pain rating scale was used. 

-In Numerical Pain Rating Scale, participants were asked to mark between 0 to 10.  

-Participants were made to understand that zero represents ‘no pain’ and ten is upper limit 

that is ‘worst pain ever possible’. 

-According to their pain intensity, participants rated the numerical pain rating scale. 

-Pain intensity scores rated by participants were recorded pre and post intervention.32 

 

 

Measurement of latissimus dorsi strength-  

-For assessing latissimus dorsi strength, participant was taken into prone position. 

-Elbow of participant was flexed at 90º and shoulder was in 30º of extension. 

-Then examiner applied resistance using hand held dynamometer from posterior aspect of 

upper arm, just superior to elbow and held it for three seconds. 

-The reading of strength of latissimus dorsi were recorded. 

- The measurement of latissimus dorsi strength was assessed on both sides.33 
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Measurement of lumbar proprioception- 

 

-For measuring lumbar proprioception, participant was in four-point kneeling with hip and 

knee at right angles. Hands of the participant was placed shoulder width apart. 

-The participant was blindfolded. 

-The bubble inclinometer was placed on S2 region and then patient was asked to perform 

extremes of anterior and posterior tilts. 

- To perform target position sense, the patient was taken into fixed position that is 10º of 

anterior pelvic tilt and was asked to maintain that position for five seconds. 

-Then patient was brought back to neutral position and asked to readapt the target position. 

-Three readings were taken and mean of three readings was taken for data analysis.34 
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LATISSIMUS DORSI PULL DOWN STRENGTH TRAINING PROTOCOL- 

 

Patient position- Upright standing with right foot placed forward and left backward with 

shoulder width apart from each other 51 

 

Repetitions- 10 repetitions per session on alternate days of week for four weeks 38 

 

Hold time- 6 to 10 seconds38 

 

Form of resistance used- Colour graded Thera-bands (Yellow, Red, Green, Blue)37 

 

Length of Thera-band- One Meter 

 

Types of pull-down exercises- 1. Shoulders overhead pulling Thera-band53 

                                                       2. Shoulders 45º down pulling Ther-aband53 

Selection of Thera-band- According to strength of latissimus dorsi assessed using hand held 

dynamometer, the colour of thera-band was chosen.37 

 

Colour of Thera-band Yellow  Red  Green  Blue  

Strength in kilograms 0.5-2.5 2.5-3.0 3.0-4.0 4.0-6.0 
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Method- Patient was positioned and asked to pull Thera-band down as much as he/she can 

and then was asked to hold it for 6 to 10 seconds. 

 

Progression criteria - After each week, strength was assessed and according to that 

progression of colour of thera-band was given. 

If strength didn’t increase then number of repetitions were increased. 
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FLOWCHART 

 

 

Permission from the head of institution and approval from Institutional Ethics Committee 

was obtained. 

↓ 

40 participants with mechanical low back pain between 20-40 years, both genders, 

fulfilling inclusion criteria were selected. 

↓ 

Procedure of the study was explained and written consent was taken. 

↓ 

Pain intensity was measured using numerical pain rating scale (NPRS) 

↓ 

Latissimus dorsi strength was assessed using hand-held dynamometer (HHD) in 

kilograms 

↓ 

Lumbar proprioception error was recorded using bubble inclinometer in degrees 

↓ 

 Latissimus dorsi pull down strength training protocol was given to participants for four 

weeks 
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↓ 

 Re-assessment of pain intensity, latissimus dorsi strength and Lumbar proprioception 

error 

↓ 

 Data obtained was recorded and analysed statistically and results were obtained 
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MATERIALS 

 

 

 

                                        

PHOTO 1- BUBBLE INCLINOMETER 
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PHOTO 2 – HAND-HELD DYNAMOMETER 

 

 

PHOTO 3 – THERA-BANDS OF YELLOW, RED, GREEN AND BLUE COLOR 
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PHOTO 4 – PLINTH 

 

 

PHOTO 5 – NUMERICAL PAIN RATING SCALE 
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ASSESSMENT METHODS AND PROTOCOL 

 

 

 

PHOTO 1 – PARTICIPANT RATING NUMERICAL PAIN RAING SCALE 

 

PHOTO 2 – RECORDING LATISSIMUS DORSI STRENGTH 
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PHOTO 3 – MEASURING LUMBAR PROPRIOCEPTION ERROR (STARTING 

POSITION) 

 

PHOTO 4 – MEASURING LUMBAR PROPRIOCEPTION (END POSITION) 
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PHOTO 5 – SHOULDERS OVERHEAD PULLING THERA-BAND 

 

PHOTO 6 – SHOULDERS 45˚ DOWN PULLING THERA-BAND 
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RESULTS 

 

DATA ANALYSIS 

Statistical software STATA. Version 10.1, 2011 was used for data analysis.  

 

Test used for statistical analysis is -   

Independent sample t-test:  

-To compare pre and post mean of pain intensity by numeric pain rating score. 

- To compare pre and post mean of latissimus dorsi strength in kilograms. 

-To compare pre and post mean of lumbar proprioception by target reposition sense (TRS) 

method in degrees.  

 

 

Level of significance:  

p-value <0.05 was considered to be statistically significant. 
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The results of the study are - 

Total numbers of participants included in the study were 40 between 20-40 years. Participants 

who met the inclusion criteria and had mechanical low back pain were included in the study. 

Numerical pain rating scale (NPRS) was used to analyse pain score. Hand held dynamometry 

(HHD) was used to assess the latissimus dorsi strength in kilograms. Bubble inclinometer 

was used to assess lumbar proprioception using target reposition sense (TRS) method in 

degrees. 

 

Age –  

Total 40 participants with mechanical low back pain were included in study with mean age 

28.62± 5.338 years. Number of participants in the age group of 21-25 were 14 (35%), in age 

group of 26-30 were 12 (30%), in age group of 31-35 were 8 (20%), in age group of 36-40 

were 6 (15%). (table1, graph 1) 

 

Gender – 

24 (60%) females and 16 (40%) males with mechanical low back pain participated in the 

study. (Table 2, graph 2) 
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Pain intensity using Numerical pain rating scale- 

In individuals with mechanical low back pain, pre-intervention mean score of NPRS was 

3.85±1.001 and post intervention mean was 2.10±1.172. A significant decrease in score of 

Numeric rating scale post intervention was observed (p<0.001). This implies that four weeks 

of latissimus dorsi pull down strength training program was effective in reducing pain 

intensity in patients with low back pain. (Table 3, graph 3) 

 

Latissimus dorsi strength using hand held dynamometry (HHD) in kilograms- 

The pre-intervention mean of latissimus dorsi strength on right side was 3.48±1.683 and post-

intervention it was 4.2±1.778. On left side, pre-intervention mean latissimus dorsi strength 

was 3.47±1.698 and post-intervention it was 4.2±1.793. 

There is significant increase in bilateral strength of latissimus dorsi post intervention was 

observed (p<0.001). This shows that four weeks of latissimus dorsi pull down strength 

training program was effective in increasing strength of latissimus dorsi in patients with low 

back pain. (Table 4, graph 4) 

 

Lumbar proprioception using bubble inclinometer in degrees-  

Before intervention mean of Lumbar Proprioception error (in degrees) was 4.13±1.505 and 

post intervention mean was 2.980±1.4739 in participants with mechanical low back pain. 

There was significant decrease in degree error of Lumbar Proprioception post intervention 

(p<0.001). This indicates that four weeks of latissimus dorsi pull down strength training 
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program was effective in improving Lumbar proprioception in individuals with mechanical 

low back pain. (Table 5, graph 5) 
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DISCUSSION  

 

A pre-test post-test study was carried out to find the effectiveness of latissimus dorsi pull 

down strength training program on pain intensity, lumbar proprioception and latissimus dorsi 

strength in patients with mechanical low back pain (MLBP) aged 20 to 40 years. Prior the 

intervention, mean score of pain intensity which was measured using numerical pain rating 

scale (NPRS) was 3.85±1.001 after four weeks of protocol it was significantly reduced to 

2.10±1.172 (p value < 0.001). The strength of latissimus dorsi was measured using hand-held 

dynamometer (HHD) in kilograms. Before intervention, the mean score of latissimus dorsi 

strength on right side was 3.48±1.683 and on left was 3.47±1.698 and after intervention it 

improved to 4.2±1.778 and 4.2±1.793 on right and left sides respectively (p value < 0.001).  

Lumbar proprioception was assessed using bubble inclinometer by Target Reposition Sense 

(TRS) method. Pre-intervention mean score of proprioception error in degrees was 

4.13±1.505 and after intervention it was significantly reduced to 2.980±1.4739 (p value < 

0.001).  Hence, it supports the alternative hypothesis that there is significant effect of four 

weeks latissimus dorsi pull down strength training program on pain intensity, strength of 

latissimus dorsi and lumbar proprioception in individuals with mechanical low back pain in 

age group 20-40 years.  

Aimin Wu et al. report that in 2017, South Asia had the highest number of people 

experiencing low back pain that is 96.3 million.29 As being a country in the South Asia, India 

is also suffering from the same problem. As per the reports published by Indian Council of 

Medicine and Research (ICMR) in 2017, near about 8% of Indian population is suffering 

from yearly lived disability (YLD) of low back pain and females are somewhat higher in 

proportion than males in terms of yearly lived disability.4 Considering the same, female 
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predominance was found in the present study also. A cross-sectional study by Sudhir 

Ganesan et al. found that low back pain affected 90.6% of people in India between the ages 

of 20 and 29 from the age group of 18 to 35.30 Thus, above studies supports the gender 

distribution and age selection among the selected population. 

In the present study, people who were not seeking any kind of treatment for the low back pain 

were selected. There is a lack of knowledge regarding the potential hazards of low back pain, 

which results in a less aggressive approach to obtaining treatment, according to certain 

research conducted in various nations and age groups.5,6,7 Hence it rationalises the population 

selection criteria of the study. 

It is necessary in this day and age to develop newer, more powerful treatments for low back 

pain. Since mechanical low back pain (MLBP) is the most common musculoskeletal pain 

syndrome and over 40% of cases originate in the thoracolumbar area.14 Latissimus dorsi is a 

flat and broad muscle which has attachments to thoracolumbar fascia has much influence on 

movements of spine.12 Latissimus dorsi has been recognised as one of the tensile forces 

generating muscle in the body. It has very important role in lumbar stabilization and it is 

powerful trunk rotator.11 Accordingly, an electromyographic (EMG) investigation of people 

with chronic low back pain revealed that the latissimus dorsi muscle has an increased EMG 

activity pattern than healthy individuals.31 This illustrates the role of latissimus dorsi muscle 

in low back pain.  

A numerical pain rating scale was used in the current study to quantify the intensity of the 

pain (NPRS). In order to evaluate the severity of the pain and forecast disability, Shafshak et 

al. compared the numerical pain rating scale (NPRS) to the visual analogue scale (VAS) in 

patients with low back pain. He found that both scales are reliable in assessing the pain 



48 
 

severity in low back.32 Hence, this study supports the use of numerical pain rating scale in the 

present study.  

The strength of latissimus dorsi was measured using hand held dynamometer (HHD) in this 

study. The body mass index (BMI) of the examiner was 18.7 kg/m2 and according to one of 

the researches, it proves that strength testing of latissimus dorsi with hand held dynamometer 

(HHD) has good to excellent reliability in healthy as well as affected subjects in relevance 

with examiner’s body mass index (BMI) which is in support with present study.33 

In their study, Karl P. Gill et al. discovered that patients with low back pain have a 

considerable proprioception deficit in the lumbar spine.17 In this study, the Target Reposition 

Sense (TRS) approach was utilised to evaluate the proprioception of the lumbar spine using a 

bubble inclinometer. Ravi Shankar Reddy et al. in their study also used this method to 

measure lumbar proprioception in four-point kneeling.34 Thus, it backs up the method of 

lumbar proprioception assessment used in the present study. 

In the current study, participants with mechanical low back pain were instructed in latissimus 

dorsi pull-down strengthening exercises. Vishakha Vishwakarma et al. presented a study in 

2018 that shows latissimus dorsi strengthening and core stability exercises are beneficial in 

reducing pain on the visual analogue scale (VAS) in patients with mechanical low back pain, 

but they strengthened the latissimus dorsi muscle while the patient was seated with bilaterally 

flexing elbows and asking patient to perform shoulder extension on both sides.14  Alpana 

Dongre et al. investigated the role of the latissimus dorsi muscle in the treatment of 

mechanical low back pain in conjunction with the involvement of latissimus dorsi 

strengthening. She conducted a randomised control trial (RCT) in which one group 

underwent theraband-assisted latissimus dorsi strengthening exercises in addition to core 

stability exercises. According to the results of her research, patients with mechanical low 
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back pain with thoracolumbar origin can benefit from concentric contractions of latissimus 

dorsi along with core stability exercises.35 In 2013, Sanjiv Kumar Sharma et al. investigated 

the role of latissimus dorsi with lower trapezius in mechanical low back pain. Their study 

stated that only core stability exercises are ineffective for treating mechanical low back, 

which may come from the thoracolumbar region. It can be possible because concentric 

contraction of latissimus dorsi along with core stabilization exercises can reduce compression 

forces over the facet joints of T10 to L1 level and therefore there will be reduction in pain 

intensity as there will be less irritation of posterior, lateral and anterior rami of T12 to L1 

nerve roots.36 Thus, it proves that latissimus dorsi strengthening with thera-band helps to 

reduce pain intensity. In the present study, we have seen the effect of latissimus dorsi 

strengthening on low back pain. Latissimus dorsi muscle contributes in equalizing the forces 

over lumbopelvic region. Stabilization of lumbar spine is achieved by enhanced muscle 

contractions of latissimus dorsi which increases the thoracolumbar fascial tension. As 

latissimus dorsi exerts pulling force on the thoracolumbar fascia while its contraction hence 

pull-down exercises were selected in the study.11 Thus, it rationalises the effect of latissimus 

dorsi strengthening on low back pain. 

For the effective strengthening of latissimus dorsi while performing pull down exercises, 

placement of foot is considered as an important factor in the present study. An 

electromyographic study done by Won-Gyu Yoo, he found that there is significant increase in 

latissimus dorsi activity while doing pull down exercise when right foot placed forward and 

left backward on one shoulder width distance. The rationale behind this may be there is 

extension of ipsilateral leg which is generating the activity of gluteus maximus muscle. 

Whenever there is contraction of ipsilateral latissimus dorsi is required, contralateral gluteus 

maximus applies a counterforce to stabilize the spine. This results in tightening of 

thoracolumbar fascia which then pass on this stress to latissimus dorsi causing increase in its 
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activity.51 Hence, present study believes that foot placement plays important role in effective 

strengthening of latissimus dorsi.  

In the present study, colour graded thera-bands were used to emphasis the effective 

strengthening of latissimus dorsi. Selection of thera-band was done on the basis of hand-held 

dynamometry (HHD) measurements.37 The rationale behind selection of colour of thera-band 

was based on the repetition maximum method by DeLorme. When muscles are exposed to 

higher resistance than usual levels of resistance, it produces intramuscular tension which 

helps to increase cross-sectional area of muscle fibres resulting in hypertrophy of muscles. It 

also stimulates amino acid uptake therefore there is increase in protein synthesis causing 

increase in size of IIB muscle fibres with strength training.38 Hence, it clarifies the 

mechanism of increased strength of latissimus dorsi muscle strength after intervention.  

When it comes to proprioception in terms of spine, it is directly related to mechanoreceptors 

of muscle which monitor the position and movement of trunk and viscoelastic structures of 

spine. With low back pain, these central processing mechanism of mechanoreceptors gets 

altered causing proprioceptive deficit. As being a crucial component in thoracolumbar fascia, 

latissimus dorsi also have both proprioceptive and nociceptive innervations.10 As previously 

mentioned, latissimus dorsi plays important role in lumbar stabilization and according to a 

study conducted by Su Su Hlaing et al. which concludes that lumbar stabilization exercises 

helped in improving proprioceptive deficit in lumbar spine.39 Hence, it supports that 

strengthening of latissimus dorsi alone can improve lumbar proprioception. 
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On the basis of above-mentioned literatures, the results of present study go in affirmation 

with mechanism of pain reduction, increase in strength and improving proprioception. 

Therefore, the present study concludes that four weeks latissimus dorsi pull down strength 

training reduces pain intensity, increases strength of latissimus dorsi and improves lumbar 

proprioception. 
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CONCLUSION 

 

A pre-test post-test design was carried out to find out the effectiveness of latissimus dorsi pull 

down strength training program on pain, latissimus dorsi strength and lumbar proprioception 

in patients with mechanical low back pain aged 20 to 40 years. Results of this study 

demonstrated reduction in pain intensity, increase in strength of latissimus dorsi and 

improvement in lumbar proprioception in individuals with mechanical low back pain. 

Thus, this study concludes that latissimus dorsi pull down strength training program was 

effective in reducing pain, increasing strength of latissimus dorsi and improving lumbar 

proprioception in individuals with mechanical low back pain which can further lead to 

reduced recurrence rate and improved functional ability. 
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STRENGTH  

  

Strength of this study are- 

1. The study was performed on individuals seeking no treatment for the low back pain. 

2. Thera-bands were used in study for strengthening purpose which are portable, light weight 

and easily available. 

3. Bubble inclinometer and hand-held dynamometer used to assess the lumbar proprioception 

and latissimus dorsi strength respectively. These instruments are portable, light weight and 

easy to use. 

4. Latissimus dorsi pull down strength training program was easy to demonstrate to 

individuals participated. 

5. Latissimus dorsi pull down strength training program was easily understandable and 

performable for the participants. 

6. Study was convenient to practice in available set-up 

7. Most participants included in the study were educated and cooperative.  
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LIMITATIONS 

 

Limitation of this study are- 

1. Blinding was not done  
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CLINICAL IMPLICATIONS 

 

Mechanical low back pain is a common condition which is well known for having pain which 

excludes pathoanatomical causes. Patients suffering from mechanical low back pain are mainly 

presenting with pain, altered lumbar proprioception and strength issues which can further lead 

to functional disability if ignored. 

This study focused on pain intensity, altered proprioception and strength of latissimus dorsi 

muscle in mechanical low back pain. This study was done on the individuals with mechanical 

low back pain who are not seeking any kind of treatment for the same. Many of literatures 

mentioned that people with low back pain lack in knowledge about it or either they have myths 

about it in their mind which influences their behaviour and psychology and most of the patient 

ignore the pain. The results of study were positive in reducing pain, improving lumbar 

proprioception and increasing strength of latissimus dorsi. Hence it made patients aware of 

their health issues and made them awake to seek medical help for the same.  

The major treatment protocols used for low back pain are based on concept of overall 

strengthening of lumbar core and symptomatic localised relief of pain but the present study is 

very specific and focused which helped to pull the patients attention. 

The exercise protocol used in the study is perspicuous and easily understandable to patients. It 

can be done anywhere and less time consuming. The thera-bands used in study for effective 

strengthening purpose are light weight, portable and affordable so that if taught properly, 

patients can do it at their home also. If there is unavailability of thera-bands, one can always 

advice the strengthening of latissimus dorsi at home setting with free weights, manual 

resistance or isometric resistance at different angles focusing the latissimus dorsi. 
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Lastly, latissimus dorsi pull down strength training protocol can be used independently or with 

any other physiotherapy protocols for low back pain to expect better results. 
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SUMMARY  

 

A pre-test post-test study was carried out to find the effectiveness of latissimus dorsi pull 

down strength training program on pain intensity, lumbar proprioception and latissimus dorsi 

strength in patients with mechanical low back pain (MLBP) aged 20 to 40 years. 40 

individuals (16 males, 24 females) with mechanical low back pain were included in the study 

who met inclusion and exclusion criteria. Baseline assessment before study was- 

 1. Pain intensity by numerical pain rating score (NPRS)  

2. Latissimus dorsi strength using hand-held dynamometer in kilograms and  

3. Lumbar proprioception measured by Target Repositioning Sense (TRS) using bubble 

inclinometer in degrees. 

The four weeks of latissimus dorsi pull down strength training program was given to 

participants and after every week strength was assessed and according to that progression of 

strengthening was done.  

The results of the present study showed significant improvement in reducing pain intensity, 

increasing strength of latissimus dorsi and decrease in lumbar proprioception error.  
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TABLES AND GRAPHS 

 

Table 1: Age wise distribution of participants in years 

Age group Frequency Percent 

21-25 14 35.0 

26-30 12 30.0 

31-35 8 20.0 

36-40 6 15.0 

Total 40 100.0 

 

 

 

 

Graph 1: Age wise distribution of participants  
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Table 2: Gender wise Distribution of participants 

Gender  Frequency Percent 

Female 24 60.0 

Male 16 40.0 

Total 40 100.0 

 

 

 

 

Graph 2: Gender wise distribution of participants 
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Table 3: Pre and post Numeric rating scale score for pain intensity in individuals with 

mechanical low back pain  

 

Pain (NRPS score) Mean Std. Deviation t value p value 

Pre 3.85 1.001 

10.02 <0.001 

Post 2.10 1.172 

 

 

 

 

Graph 3: Pre and post Numeric rating scale score for pain intensity in individuals with 

mechanical low back pain  
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Table 4: Pre and post latissimus dorsi strength in kilograms in individuals with 

mechanical low back pain  

 

Latissimus dorsi strength 

(in kilograms) 

Mean Std. 

Deviation 

t value p value 

Pre (Right) 3.48 1.683 

- 9.06 

<0.001 

 Post (Right) 4.2 1.7788 

Pre (Left) 3.47 1.698 

-9.045 <0.001 

Post (Left) 4.2 1.793 

 

 

 

 

Graph 4: Pre and post latissimus dorsi strength in kilograms in individuals with 

mechanical low back pain 

 

    Right side- Pre & Post mean values               Left side- Pre & Post mean values 
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Table 5: Pre and post proprioception in degrees in individuals with mechanical low 

back pain  

 

Lumbar proprioception (in 

degrees) 

Mean Std. 

Deviation 

t value p value 

pre 4.13 1.505 

7.13 <0.001 

post 2.980 1.4739 

 

 

 

Graph 5: Pre and post proprioception in degrees in individuals with mechanical low 

back pain  
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ANNEXURE I (A)  

PERMISSION LETTER 

To,  

The Head of Institute, 

 Subject: Permission to carry out research work. 

 Respected Sir/Madam, I, Miss, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work. My research topic is, “EFFECT OF 

FOUR WEEKS LATISSIMUS DORSI PULL DOWN STRENGTH TRAINING 

PROGRAM ON PAIN, STRENGTH AND PROPRIOCEPTION IN INDIVIDUALS WITH 

MECHANICAL LOW BACK PAIN AGED 20-40 YEARS: A PRE TEST POST TEST 

DESIGN.”. For this purpose, I would be utilizing the institution and the equipment’s required 

for the same would be kept in the same premises and the subjects would be studied in the 

institution. 

 I kindly request you to do the needful in this regard.  

Thanking you in anticipation. 

 Yours sincerely,  

Research student 

 Date: 

 Place: 

 Guide  

Head of Institution 
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ANNEXURE I (B) 

PERMISSION LETTER 

 

To, 

The Chairman, 

Ethical Committee 

 

Subject: Permission to carry out research work. 

 

I student of Master of Physiotherapy, would request you to grant me permission to carry out 

my research work. 

My research topic is, “EFFECT OF FOUR WEEKS LATISSIMUS DORSI PULL DOWN 

STRENGTH TRAINING PROGRAM ON PAIN, STRENGTH AND PROPRIOCEPTION 

IN INDIVIDUALS WITH MECHANICAL LOW BACK PAIN AGED 20-40 YEARS: A 

PRE TEST POST TEST DESIGN”.  

I promise that the ethics as well as subjects care shall be duly complied.  

I kindly request you to do the needful in this regard.  

 

Yours sincerely,  

Research student 
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I) ANNEXURE I- PARTICIPANT INFORMATION SHEET 

 

ANNEXURE I (C) 

 

• Purpose: 

To ensure that written consent will be obtained from participant. 

• Scope: 

This study includes Mechanical low back patients who are voluntarily willing to participate 

in this study. 

• Responsibilities: 

The researcher will obtain written informed consent from all the participants who are 

voluntarily participating in the study. 

• Procedure: 

1. The researcher will select participant among mechanical low back patient population. 

2. The intervention protocol will be explained to answer the queries of the participants. 

3. If the participant decides to participate then consent form should be filled by participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the 

participant so as to verify the inclusion and exclusion criteria. 
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• General information to participants: 

1. Name: 

2. Age: 

3. Gender: 

4. Date: 

 

1.  You would be required to fill the proforma and the purpose of the research is to study 

“Effect of four weeks latissimus dorsi strength training program on pain, strength and lumbar 

proprioception in individuals with mechanical low back pain aged 20-40 years: A pre test 

post test design” 

3. If you are willing to voluntarily participate in the study then you are expected to enrol with 

us right from the moment of filing proforma till the completion of the study. 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free to do 

so and there would not be any hindrance from our side. 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 

8. The data obtained from this study would be confidentially protected and maintained and if 

the photograph is used then your identity would not be revealed. 
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9. All the risk of various test procedures required for the study will be explained to you and 

accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete, please kindly let us know so that the 

necessary steps can be initiated. 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

12. Name of the researcher: 

Phone number: 

Address: 

13. Name of the guide: 

Phone number: 

Address: 

14. Name of the institute: 
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ANNEXURE I (D) 

 

सहभागी माहहती पत्रक: 

 

उदे्दशः  

सहभागीकडून लेखी संमती घेतली जाईल याची खात्री करण्यासाठी. 

व्याप्ती: 

या अभ्यासामधे्य कंबरदुखीच्या रुग्ांचा  समावेश आहे  जे या अभ्यासामधे्य भाग घेण्यासाठी से्वचे्छने 

इचु्छक आहेत. 

जबाबदारी : 

अभ्यासामधे्य से्वचे्छने सहभागी होण्यास सवव सहभागीकंडून लेखकास माहहतीची संमती प्राप्त होईल. 

प्रहिया: 

1. संशोधक कंबरदुखीच्या लोकसंखे्यमधील सहभागीची हनवड करेल. 

2. सहभागीचं्या प्रशनांची उत्तरे देण्यासाठी प्रोटोकॉल स्पष्ट केला जाईल. 

3. जर सहभागीने भाग घेण्याचा हनर्वय घेतला असेल तर सहभागीनंी संमती फॉमव भरला पाहहजे. 

4. सहभागीच्या संमतीनंतर अभ्यासाची प्रहिया सुरू होईल. 

5. सहभागी आहर् बहहषृ्कत हनकषांची पडताळर्ी करण्यासाठी तपशीलवार वैद्यकीय आहर् इतर 

कोर्त्याही शारीररक समसे्यचा इहतहास सहभागीकडून प्राप्त केला जाईल. 
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सहभागी ींची सामान्य माहहती: 

1. नाव: 

2. वय: 

3. हलंग: 

4. तारीख: 

 

1. तुम्हाला प्रोफामाव भररे् आवश्यक आहे आहर् संशोधनाचा हेतू अभ्यास कररे् आहे " चार 

आठवड्ांच्या लॅहटसीमस डॉरसी स्नायूच्या व्यायाम प्रकारांचा २० ते ४० वषीय वयोगटातील कमरेचे 

दुखरे् असर्ाऱ्या लोकांच्या वेदना, ताकद आहर् प्रोप्रीओसेप्शनवर होर्ारा प्रभाव- एक पूवव आहर् पश्चात 

परीक्षर्” 

2. जर तुम्ही से्वचे्छने अभ्यासात भाग घेण्यास इचु्छक असाल तर तुम्ही प्रोफामाव दाखल केल्याच्या 

क्षर्ापासून अभ्यास पूर्व होईपयंत आमच्याबरोबर नावनोदंर्ी कररे् अपेहक्षत आहे. 

3.  या कालावधीत आपर्ास अस्वस्थ वाटत असल्यास कृपया दयापूववक आम्हाला कळवा जेरे्करून 

आम्ही आपल्याला मदत करू आहर् आपल्या अडचर्ी दूर करू. 

4. तुम्हाला कोर्तेही प्रहतपूती आहर् भरपाई हदली जार्ार नाही. 

5.  कोर्त्याही क्षर्ी आपल्याला या संशोधन अभ्यासापासून दूर ठेवायचे असेल तर आपर् तसे करण्यास 

मोकळे आहात आहर् आमच्या बाजूने कोर्ताही अडथळा येर्ार नाही. 

6. संमती पत्र प्राप्त करण्यापूवी अभ्यासाचा धोका, अस्वस्थता, फायदे आहर् तोटे यांचे तपशील तुम्हाला 

समजावून सांहगतले जातील. 
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7. या अभ्यासामधून हमळालेला डेटा गुप्तपरे् संरहक्षत आहर् राखला जाईल आहर् जर फोटो वापरला 

गेला तर आपली ओळख उघड होर्ार नाही. 

8. अभ्यासासाठी आवश्यक असलेल्या हवहवध चाचर्ी प्रहियेतील सवव जोखीम तुम्हाला समजावून 

सांहगतल्या जातील आहर् त्यानुसार संमती घेतली जाईल. 

9. जर तुम्हाला थकल्यासारखे वाटत असेल हकंवा पूर्व करता येत नसेल तर कृपया आम्हाला कळवा 

जेरे्करून आवश्यक पावले सुरू करता येतील. 

१0. आपर् कोर्त्याही क्षर्ी समाधानी नसल्यास आपर् कोर्त्याही पररर्ामाहशवाय कधीही माघार घेऊ 

शकता. 

11. सींशोधकाचे नाव: 

फोन नंबर: 

पत्ता: 

12. मागगदशगकाचे नाव: 

फोन नंबर: 

पत्ता: 

13. सींस्थेचे नाव 
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ANNEXURE I (E) 

 

इींटरएक्टिव सूचना पत्रक: 

 

उदे्दश्य: 

यह सुहनहश्चत करने के हलए हक भागीदार से हलखखत सहमहत प्राप्त की गई है। 

दायरा: 

या अभ्यास के बीच में रोग को शाहमल कर लेना चाहहए। 

ह़िमे्मदारी: 

लेखक को सभी प्रहतभाहगयो ंसे से्वच्छा से अध्ययन में भाग लेने के हलए सूहचत सहमहत प्राप्त होगी। 

प्रहिया: 

1. शोधकताव पीठ  का ददव  आबादी से प्रहतभाहगयो ंका चयन करेगा। 

2. प्रहतभाहगयो ंके सवालो ंके जवाब देने के हलए प्रोटोकॉल को स्पष्ट हकया जाएगा। 

3. यहद प्रहतभागी भाग लेने का हनर्वय लेता है, तो प्रहतभागी को एक सहमहत फॉमव भरना होगा। 

4. अध्ययन प्रहिया प्रहतभागी की सहमहत के बाद शुरू होगी। 

5. प्रहतभागी और बहहषृ्कत मानदंडो ंको सत्याहपत करने के हलए प्रहतभागी से एक हवसृ्तत हचहकत्सा और 

कोई अन्य शारीररक समस्या इहतहास प्राप्त हकया जाएगा। 
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प्रहतभागी सामान्य जानकारी: 

1. नाम: 

2. आयु: 

3. हलंग: 

4. हतहथ: 

 

1.आपको एक प्रोफामाव भरने की जरूरत है और शोध का उदे्दश्य यह अध्ययन करना है हक चार सप्ताह 

के लैहटहसमस डॉसी मांसपेशी व्यायाम के प्रभाव 20 से 40 वषव की आयु के बीच पीठ ददव  वाले लोगो ंके 

ददव , ताकत और प्रोहप्रयोसेप्शन पर - एक पूवव और पश्चात की परीक्षा।" 

2.यहद आप से्वच्छा से अध्ययन में भाग लेने के इचु्छक हैं, तो आपसे अपेक्षा की जाती है हक आप हमारे 

साथ उस समय से नामांकन करें  जब तक आप अध्ययन पूरा नही ंकर लेते। 

3.यहद आप इस अवहध के दौरान अस्वस्थ महसूस करते हैं, तो कृपया हमें बताएं ताहक हम आपकी 

मदद कर सकें  और आपकी समस्याओ ंको ठीक कर सकें । 

4.आपको कोई प्रहतपूहतव और मुआवजा नही ंहमलेगा। 

5. यहद आप हकसी भी समय इस शोध अध्ययन से दूर रहना चाहते हैं, तो आप ऐसा करने के हलए स्वतंत्र 

हैं और हमारे पक्ष में कोई बाधा नही ंहोगी। 

6. सहमहत फॉमव प्राप्त करने से पहले अध्ययन के जोखखम, असुहवधा, फायदे और नुकसान का हववरर् 

आपको समझाया जाएगा। 
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7. इस अध्ययन से प्राप्त डेटा को गोपनीय रूप से संरहक्षत और बनाए रखा जाएगा और यहद फोटो का 

उपयोग हकया जाता है तो आपकी पहचान का खुलासा नही ंहकया जाएगा। 

8. अध्ययन के हलए आवश्यक हवहभन्न परीक्षर् प्रहियाओ ंमें सभी जोखखमो ंके बारे में आपको बताया 

जाएगा और तदनुसार सहमहत मांगी जाएगी। 

9. यहद आप थका हुआ या पूरा करने में असमथव महसूस करते हैं, तो कृपया हमें बताएं ताहक आवश्यक 

कदम उठाए जा सकें । 

10. यहद आप हकसी भी क्षर् संतुष्ट नही ंहैं, तो आप हबना हकसी पररर्ाम के हकसी भी समय वापस ले 

सकते हैं। 

11. शोधकताग का नाम: 

फोन नंबर: 

पता: 

12. गाइड का नाम: 

फोन नंबर: 

पता: 

13. सींगठन का नाम: 
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ANNEXURE II (A) 

LETTER OF CONSENT 

 

 

 

I _______________________________________________________ am willing to 

participate voluntarily as a subject for dissertation entitled “Effect of four weeks 

latissimus dorsi pull down strength training program on pain, strength and proprioception 

in individuals with mechanical low back pain aged 20-40 years: A Pre Test Post Test 

Design”. I have been informed the nature of study and duration of work. I have no 

objection to undertake the nature of study and duration of work and the various testing 

procedures pertaining to the study. The researcher has already assured me that I will be 

treated well without any untoward effects and the right of confidentiality are protected.  

 

 

 

 

 

        Date -                                                Signature of Participant- 

                                                                  Witness-  
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ANNEXURE II (B) 

सींमती पत्र 

 

मी                                                                                                                                          

आपल्या "चार आठवड्ांच्या लॅहटसीमस डॉरसी स्नायूच्या व्यायाम प्रकारांचा २० ते ४० वषीय 

वयोगटातील कमरेचे दुखरे् असर्ाऱ्या लोकांच्या वेदना, ताकद आहर् प्रोप्रीओसेप्शनवर होर्ारा प्रभाव- 

एक पूवव आहर् पश्चात परीक्षर्" ह्या शोध प्रबंधामधे्य से्वचे्छने सहभाग घेऊ इखच्छते. मला ह्या शोध 

प्रबंधाबद्दल पूर्व माहहती आहर् त्याचा कालावधी सांहगतला गेला आहे. मला ह्या अभ्यासबद्दल, त्याच्या 

कालावधीबद्दल आहर् त्यामधे्य करण्यात येर्ाऱ्या चाचण्याबद्दल कोर्त्याही प्रकारचा आके्षप नाही आहे. 

संशोधकाने मला असे आश्वासन हदले आहे की ह्या अभ्यासाच्या कालावधीत मला काहीही त्रास न होता 

माझ्यावर उपचार होतील तसेच माझा गुप्ततेचा अहधकार सरंहक्षत राहील. 

 

हदनांक-                                        सहभागी व्यक्तीची स्वाक्षरी- 

                                                    साक्षीदार- 
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ANNEXURE II (C) 

सहमहत पत्र 

 

 

मैं                                                                                   आपके "चार सप्ताह के लैहटहसमस डॉसी 

मांसपेशी व्यायाम के प्रभाव 20 से 40 वषव की आयु के बीच पीठ ददव  वाले लोगो ंके ददव , ताकत और 

प्रोहप्रयोसेप्शन पर - एक पूवव और पश्चात की परीक्षा।" इस शोध प्रबंध के हलए स्वयंसेवा करना चाहता हं। 

मुझे इस शोध प्रबंध और इसकी अवहध के बारे में पूरी जानकारी दी गई है। मुझे इस अध्ययन, इसकी 

अवहध और इसमें हकए गए परीक्षर्ो ंसे कोई आपहत्त नही ंहै। शोधकताव ने मुझे आश्वासन हदया है हक इस 

अध्ययन अवहध के दौरान हबना हकसी परेशानी के मेरा इलाज हकया जाएगा और मेरे हनजता के 

अहधकार की रक्षा की जाएगी 

 

 

 

हतहथ -   

                                                                          प्रहतभागी के हस्ताक्षर- 

                                                                         गवाह- 
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ANNEXURE III (A) 

 PARAMETERS FOR ASSESSMENT OF OUTCOME MEASURES 

 

Measurement of pain intensity- 

Procedure- For calculating pain intensity, numerical pain rating scale was used. 

-In Numerical Pain Rating Scale, participants were asked to mark between 0 to 10.  

-Participants were made to understand that zero represents ‘no pain’ and ten is upper limit 

that is ‘worst pain ever possible’. 

-According to their pain intensity, participants rated the numerical pain rating scale. 

-Pain intensity scores rated by participants were recorded pre and post intervention.32 

Measurement of latissimus dorsi strength-  

Patient Position - For assessing latissimus dorsi strength, participant was taken into prone 

position. 

-Elbow of participant was flexed at 90º and shoulder was in 30º of extension. 

Procedure - Then examiner applied resistance using hand held dynamometer from posterior 

aspect of upper arm, just superior to elbow and held it for three seconds. 

-The reading of strength of latissimus dorsi were recorded. 

- The measurement of latissimus dorsi strength was assessed on both sides.33 
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Measurement of lumbar proprioception- 

Patient Position - For measuring lumbar proprioception, participant was in four-point 

kneeling with hip and knee at right angles. Hands of the participant was placed shoulder 

width apart. 

-The participant was blindfolded. 

Procedure - The bubble inclinometer was placed on S2 region and then patient was asked to 

perform extremes of anterior and posterior tilts. 

- To perform target position sense, the patient was taken into fixed position that is 10º of 

anterior pelvic tilt and was asked to maintain that position for five seconds. 

-Then patient was brought back to neutral position and asked to readapt the target position. 

-Three readings were taken and mean of three readings was taken for data analysis.34 
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ANNEXURE III (B)  

DATA COLLECTION TOOLS 

 

Bubble Inclinometer  

-Bubble inclinometer is portable, reliable and lightweight device which can be available at 

clinical setups. It is easy to use and the readings are recorded in degree.    

-Baseline bubble inclinometer was used in the present study to record lumbar proprioceptive 

in degrees.    
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Hand held Dynamometer (HHD)- 

Hand held dynamometer is a device used to measure the strength of muscles. It is valid and 

reliable device which is also easy to use, portable, affordable and used in clinical setups. The 

readings of muscle strength test are recorded in kilogram or newton by HHD.  

 

 

 

 

 

 

 

 



88 
 

ANNEXURE III (C) 

 

ASSESSMENT PROFORMA- 

 

Date – 

Name – 

Age- 

Gender- 

Address – 

Occupation – 

Dominance – 
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TIMELINE/GANTT CHART 
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MASTERCHART 

Sr. 

No. 

Age sex Pain 

Intensity 

(NPRS) 

 

 

 

Latissimus dorsi Strength in 

kilograms by Hand-held 

dynamometer (HHD) 

Lumbar 

Propriocep

tion error 

(In 

degrees) 

Pre Post Pre 

(Right) 

Post 

(Right) 

Pre 

(Left) 

Post 

(Left) 

Pre Post 

1.  25 M 3 2 6 6.5 6 6.5 2 1.5 

2.  25 M 4 4 6 6 6 6 2 1.5 

3.  35 M 6 3 4 5 4 5 2 2 

4.  36 F 5 1 2 2.5 1.5 2.5 5 3.5 

5.  24 M 4 3 4 4.5 4.5 5 3.5 1.5 

6.  25 F 4 1 5 5.5 5 5.5 5.5 5 

7.  26 F 3 2 4 4 4 4 5 3.5 

8.  23 F 3 3 2 2.5 2 2.5 3 3 

9.  22 F 3 1 1.5 2 2 2.5 6 4.5 

10.  25 F 4 2 2 2.5 2 2.5 5 3.5 

11.  25 F 5 2 4 4.5 4 4.5 2 1.2 

12.  23 M 3 1 6 6 6 6 5 4.5 

13.  22 M 4 0 8 10 8 10 2 1 

14.  36 F 5 1 2.5 3 2.5 3 3 3 

15.  26 F 4 2 2 3 2 3 2 1 

16.  26 F 5 3 1 1.5 1.5 2 6 4 
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17.  22 F 4 1 2 2.5 2 2.5 2.5 1.5 

18.  22 F 5 3 3.5 4 3 4 5.5 5 

19.  26 F 5 4 4 6 4 6 4.5 1.5 

20.  33 M 4 3 2 4 3 4 5 2 

21.  37 M 5 2 4 5 4 5 3.5 1 

22.  28 F 5 4 2 2.5 2 2.5 6 4.5 

23.  33 M 3 2 3 4 3 4 3 2 

24.  26 F 3 2 2.5 3 2.5 3 4.5 1.5 

25.  33 M 4 3 4 5 4 5 7 4 

26.  38 F 5 3 2 2.5 1.5 2.5 5.5 4 

27.  40 F 3 1 1.5 2 1.5 2 5.5 3 

28.  26 F 4 3 5 6 5 6 2.5 1 

29.  31 F 2 0 4 5 4 5 4.5 3.5 

30.  39 M 3 1 3 4.5 3 4.5 4.5 5.5 

31.  32 M 5 5 6 6 6 6 5 5 

32.  29 F 2 1 2 2.5 1.5 2 5 3.5 

33.  28 F 5 2 1.5 2.5 1.5 2 6 4.5 

34.  35 F 4 1 2 2.5 2 2.5 5.5 4 

35.  24 M 4 4 4 4.5 4 4.5 5 5 

36.  30 M 3 2 6 6.5 6 6.5 4 2.5 

37.  23 M 3 2 6 7 6 7 3.5 2 

38.  26 F 3 1 3 4.5 3 4.5 4.5 5.5 

39.  27 F 2 1 2 2.5 1.5 2 1 1 

40.  33 M 3 2 4 4.5 4 4.5 2.5 2 
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INTRODUCTION 

 

Smartphones are considered to be most popular portable electronic device nowadays. As of in 

3)2019, there are 3.5 billion Smartphone users globally, and by 2021, that number is 

projected to increase to 3.8 billion.1 Smartphone offers us various functions, which enables us 

in accessing internet, sending and receiving e mails, engaging in entertainment, calling and 

texting, consequently there has been a steady rise in the number of Smartphone users 

worldwide. 2 The use of Smartphone varies from young adults in their 20s to seniors over the 

age of 60.3 

       Smartphone use is highest among university students in their 20s. 4 Concerns have been     

raised about the rise of musculoskeletal issues related to heavy Smartphone use. Most 

occupational diseases are accompanied by musculoskeletal issues disorder has been an 

increasing trend in many countries.5 

As smartphones have small screens, users need to hold their smartphones in hand or 

downward near the laps, where users need to look down to see the screens, and due to this the 

head bends downward to stare at the phone which might increase activity in the neck extensor 

muscle, so overloading is occurred in the neck and shoulder are more inclined towards 

muscle fatigue and there is decrease in work capacity which affects the musculoskeletal 

system.6 

At work, this has been attributed to either bad work habits or ergonomically unsound 

workplace setups. People who interact using a smartphone's visual display terminal, develop 
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FHP as a compensatory posture progressively.7 Extended usage of mobile devices might 

cause bad postures such forward head position and rounded shoulders. 8 Some research has 

indicated that prolonged hunching over smartphones puts extra strain on the neck joints.9 

Long-term forward neck posture can damage the cervical and lumbar spine's ligaments and 

structure.10,11 The structural problems caused by faulty postures can lead to decrease the 

proprioception and so decrease balance ability. 

 The most common is the forward head posture (FHP) adapted by the prolonged smartphone 

users. FHP causes increase anterior curvature and the lower cervical spine and posterior 

curvature of the upper thoracic spine for compensation and maintaining of balance and 

posture. 12,13,14,15 

 The FHP affects the cervical spine and also affects the shoulder blade, thoracic and lumbar 

spine which produce overall musculoskeletal and balance problems.16 Constant stress on 

cervical spine joints due to forward head posture,9 results in disturbing signals to the brain 

that may cause decrease neck proprioception and balance ability.8,17,18   

A poor habitual neck position known as forward head posture is one in which the cervical 

vertebrae are translated forward and the upper cervical region is hyperextended. CVA 

measurements are used to determine forward head posture. The angle formed by the spinous 

process of C7 and the line linking it to the tragus of the ear is known as the CVA and 

indicates the degree of FHP. The average CVA is 49.9 degrees; generally, patients with 

smaller CVAs have greater FHP. Spending a lot of time on a smartphone might cause pain 

and poor posture. 19 Balance ability is measured by evaluating the time taken to maintain a 

fixed posture or centre of gravity (COG)according to postural sway, changes in muscle action 

potential and joint angle ,or motion analysis .20  
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Postural sway evaluation is most excessively used for testing balance control and provides 

information on sensory changes during vision block or according to changes in standing 

surface, this measurement allows to determine balance control based on say of COG of the 

body21The maintenance of balance depends on simultaneous afferent input from different 

systems. Vision, vestibular, and proprioception systems are among those whose input must be 

integrated based on the task and the surrounding environment 22 Functional activities when 

carrying out a variety of everyday tasks are based on the capacity to maintain equilibrium in 

static and dynamic situations. 23Cervical proprioception influences proper head in space and 

trunk orientation, as well as proper body alignment and balance regulation 24,25 
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RATIONALE OF THE STUDY  

According to a recent global survey, the lockdown brought on by the coronavirus outbreak 

directly affected nearly 70% of internet users around the world, particularly the younger 

generation, who were utilising their smartphones more.26 These data imply that the COVID19 

pandemic situation contributed to excessive or abuse of smartphones. Overuse of 

smartphones can result in a variety of musculoskeletal pains, depression, anxiety, and other 

mental and physical health problems. 26,27 Excessive smartphone use can eventually result in 

gaming disorders, internet use disorders, and psychosocial crises (such as sleep deprivation, 

stress, mood disorders, and anxiety), which could develop specifically detrimental health 

consequences and continue to exist after lockdowns. 26 

One survey found that 61 percent of parents regarded their children as being addicted to their 

smart phones for doing activities, which is alarming given the current generation. Youth may 

be more exposed to utilising the internet and mobile devices for communication and 

amusement if colleges are temporarily closed and students pass the time at home or take 

online courses. 26 People are becoming more reliant on smartphones than ever before, 

performing tasks such as interacting on social media, surfing the web, watching videos, 

playing games, reading books 28, and working in some capacity that may affect the 

musculoskeletal deficits. 29,30                       

 Long-term smartphone use causes an unintentional flexed neck posture that is defined by a 

changed craniovertebral angle (CVA) and postural abnormalities in the cervico-scapular area, 

which can cause symptoms like neck pain, muscle fatigue, and a limited range of motion in 

the neck.31,32,33   
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Furthermore, poor posture causes fatigue, which can have negative consequences such as 

reduced physiological function, disruption of the autonomic nervous system, the creation of 

problems in daily life, and effects on both the visual and musculoskeletal systems, resulting 

in headaches and stress. 34,35 

According to study by Hansraj et al., at 60 degrees of head flexion, the weight of the head 

reaches about 28 kg. The weight of the head increases as the degree of neck flexion increases. 

36. Furthermore, prolonged smartphone use may result in respiratory dysfunction as a result of 

poor neck posture.37 

Cervical spine is the most intricate region of spine as it contains high density of muscle 

spindle especially in the suboccipital muscles. 38,39 Proprioception is essential for proper joint 

function in activities of daily living or work-related tasks. Mechanoreceptors in cervical 

region are 11 considered to play a crucial role in the transmission of information. 38,39,40 

 There is some evidence that neck joints are becoming more stressed as a result of prolonged 

hunching over smartphones 9. Neck pain is becoming more common in people of all ages 41 

The sensorimotor function of the cervical spine appears to be significantly influenced by 

posture. Spending a lot of time on a smartphone increases the likelihood that a person's neck 

will be in the wrong posture for a lengthy period of time, which could disrupt the neck's 

proprioception input. on the grounds that posture and the cervical spine have a significant 

link. 36,42 

Sustained pressure on the neck joints 9 disrupts brain signals, potentially causing disturbed 

neck proprioception and balance issues. 8,17,18 The study's objective was to observe the effects 

of smartphone usage to make individuals aware of their deficient postural adaptations while 

using smartphones for a prolonged period of time. 
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RESEARCH QUESTION: 

 

What is the change in head posture and dynamic balance among smartphone usage in age 

group 18-25 years? 
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HYPOTHESIS 

NULL HYPOTHESIS – 

There is no significant difference in head posture and dynamic balance among smartphone 

usage in age group 18 -25 years. 

 

ALTERNATE HYPOTHESIS – 

There is significant difference in head posture and dynamic balance among smartphone usage 

in age group 18 -25 years. 
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OBJECTIVES 

 

 

 

To study the change in head posture and dynamic balance among smartphone 

usage in age group 18 -25 years. 
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REVIEW OF LITERATURE:  

 

The study done by Lucie M Ramjan, Yenam Salaonson, Sharryn Batt,Ariana Kong ,Belinda 

McGrath,Gina Richards ,David Roach ,Peter Wall,Ruth Crawford in 2021 Apr 17 studied  

The negative impact of smartphone usage on nursing students: An integrative literature 

review. Smartphones are ubiquitous and for some, an indisepensable companion .In nursing 

education curricula and clinical healthcare settings smartphones have the potential to 

augment student learning. Nursing students report significant benefits to smartphone use 

,which extend beyond learning ,to include enhanced communication ,clinical decision making 

and evidence based practice. Despite these benefits ,little is known about the negative impact 

of smartphones on student learning. The objective of this integrative review aimed to 

synthesize findings from published research that referred to the detrimental direct or indirect 

effect of smartphone usage on nursing students .The integrative review was guided by the 

five stage approach  as conceptualized by Whittemore and Knafl (2005)Seven electronic 

databases were systemically searched in consultation with a university librarian using a 

combination of key search term sand medical subject headings .a total of 646 articles were 

retrieved and following removal of duplicates screening of titles and abstracts a final 27 

articles met the inclusion criteria  for this review .   

 

 

Rustem Mustafagolu , ,Emrah Zirek ,Zeyanl Yasaci,Mark D.Griffiths ,and Arzu Razak       

Ozdincler in  June 1 2020.studied The relationship between smartphone addiction and 
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population: a cross sectional study In the literature there have been debates as to whether 

smartphone use has negative effects on physical and mental health .The present study 

investigated the extent to which smartphone addiction impacts on musculoskeletal pain 

prevalence among university students. The questionnaire e consist of three sections : 

demographic information, the Smartphone Addiction Scale( SAS)and the modified Nordic 

Musculoskeletal Questionnaire . A total of 249 participants were included in this cross 

sectional study. The body parts that were reported with highest prevalence of musculoskeletal 

pain were the upper back(70.3%),neck(65.9%)and wrists /hands(68,7%).The SAS scores 

were corelated with duration of smartphone use on a typical day (p =0,001)duration of 

owning a smartphone (p =0,027)and musculoskeletal pain prevalence in the neck 

(p=0.001)wrists/hands (p=0.001)shoulders(p=0.025),and upper back (p= 0.023).The SAS 

score was significantly associated with prevalence of musculoskeletal pain in the neck 

,wrists/hands and upper back. The study findings indicated that the upper back, neck and 

wrists /hands have a higher prevalence of musculoskeletal pain among smartphone users 

,particularly those with smartphone addiction. Smartphone addiction scores were corelated 

with duration of smartphone use on a typical day, duration of owning smartphone, and 

musculoskeletal pain prevalence in the neck, wrists/hands , shoulders ,and upper back. .  

In this study Ravija Garud ,Deepali Hande  in 3 march 2019  

Correlation of ergonomic risks and upper extremity musculoskeletal disorders  among 

smartphone users medical students .The number of smartphone users is increasing globally . 

smartphone users adopt awkward postures and they have high ergonomic risk levels when 

using their smartphones .Rapid upper limb assessment scale (RULA)is a screening tool based 

on observation ,used to assess exposure to load factors due to posture of neck, trunk and 

upper limb along with muscle use and forces The smartphone users have a highest prevalence 

of upper extremity musculoskeletal disorders .Standard Nordic  Questionnaire is self reported 
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questionnaire is used to survey musculoskeletal disorders. The  objective of this study was to 

study the correlation between ergonomics risks and upper extremity musculoskeletal 

disorders among smartphone users in medical students .50 participants from Rural Medical  

College ,Loni were  selected according to the inclusion and exclusion Criteria .they were 

asked to fill Standard Nordic Questionnaire which is used to assess upper extremity 

musculoskeletal disorders and they were given a smartphone texting task  for 5 minutes and 

were video recorded during the task. The video recording was further evaluated by two 

investigator to assess the ergonomic risks using RULA .Results showed that Smartphone 

users in the current study adopted awkward postures ,and they all had high ergonomic risks 

level when using their smartphones . There was correlation between RULA score and 

Standard Nordic  Questionnaire  using Karl Pearson ‘s correlation coefficient test in which r 

value is 0.09860 and p value is  0.0264 ; which indicated significant. It can be concluded that  

there was significant correlation between ergonomic risks and upper extremity 

musculoskeletal disorders among smartphone users medical students .  

This study was done by Dae -Hyun Kim, Chang -Ju Kim, Sung-Min Son 2018 Dec 2018 

Neck pain in Adults with Forward Head Posture: Effects of Craniovertebral Angle and 

Cervical Range of Motion. The objective of this study was to determine whether he 

craniovertebral angle (CVA)and the range of motion (ROM)was different between 

participants with a forward head posture, with or without pain. Forty -four participants who 

had FHP participated in this study. The FHP was assessed digitally by measuring a lateral 

view the CVA for each subject. A cervical ROM device measured the cervical ROM .The 

volunteers were allocated to either ,with pain(n=22), or without pain(n=22)groups, and pain 

was evaluated using the Numeric Pain Rating Scale. The FHP in the pain group showed a 

significant differences in the CVA, and the cervical ROM in both flexion and extension, 

compared in those in the FHP without pain group  (p<0.05).Logistic regression analysis 
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indicated that the occurrence of cervical area pain was higher amongst subjects who had a 

decreased CVA and flexion motion. This study suggested that decreased CVA and cervical 

flexion range, were predictive factors for the occurrence of pain in the cervical region.   

 

Marina N Samaan,Emam H Elnegmy ,Ahmed M Elnahhas ,Amena S Hendawy  in 9 

September 2018  studied that Effect of prolonged smartphone use on cervical spine and hand 

grip strength in adolescence. Smartphones have become a necessity for most children as they 

are used for communication and entertainment purposes. They spend most of their time in 

using smartphones. This could have side effects on their health .The purpose was to assess 

the effect of prolonged smartphone use on  cervical spine ,hand grip strength ,median and 

ulnar nerves conduction velocities of the forearm in adolescent children who use it more than 

four hours per day.60 normal subjects with ages ranging from 14 to 18 years were divided 

randomly into two groups of equal number (group A ,group B )group A represent the control 

group who use smartphones less than 4 hours per day .Electromyography machine was used 

to investigate nerve conduction velocity of ulnar and median nerves .Universal goniometer 

was  used to measure forward head angle. Visual Analogue Scale  was used to assess the neck 

pain .Hand dynamometer  was used to measure hand grip strength for subjects of both 

groups. Results showed significant differences in conduction velocity of ulnar nerve forward 

head angle and visual analog scale for pain indicating the effect on group B while showed no 

significant difference in conduction velocity of median nerve and hand grip strength between 

two groups. Prolonged use of smartphones in adolescence   decrease conduction velocity of 

ulnar nerve, leading to increased forward head position angle and neck pain, without 

effecting on handgrip strength and conduction velocity of median nerve. .  
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 In this study A Chachris Eitivipart, S Viriyarojanakul ,Lucy Redhead 2018 Aug 14 

Musculoskeletal  disorder and pain associated with smartphone use: a systemic review of 

biomechanical evidence. The number of smartphone users is growing dramatically ,using the 

smartphone frequently forces the users to adopt an awkward posture leading to an increased 

risk of musculoskeletal disorders and pain .the objective of the study is to conduct a systemic 

review of studies that assess the effect of smartphone use on musculoskeletal disorders and 

pain. a systematic literature search of AMED ,CINAHL ,Pubmed ,Proquest ,Science direct 

using specific keywords related to smartphone. musculoskeletal disorders and a pain was 

conducted .Methodological quality was assessed by two independent reviewers using the 

modified downs and black checklist  .from 639 reports identified from electronic databases 

,11 were eligible to include in the review  The quality scores were rated as moderate.The 

results show that the muscle activity of upper trapezius ,erector spinae and the the neck 

extensor muscles are increased as well as head flexion angle ,head tilt angle ,and forward 

head shifting which increased during the smartphone use .Also smartphone use in a sitting 

position seems to cause more shift in head neck angle than in a standing position .Smartphone 

usage may contribute to musculoskeletal disorders .The findings of the included papers 

should be interpreted carefully in light of the issues highlighted by the moderate quality 

assessment scores.  

 Heyoung Lee,Heejune Ahn ,Trung Giang Ngyuyen ,Sam -Wook Choi ,Dae Jin Kim 2017 

Mar 6 Comparing the Self – Report and Measured Smartphone Usage of College Students :A 

Pilot Study 

Nowadays smartphone overuse has become a social and medical concern. For the diagnosis 

and treatment, clinicians use the self -report information, but the report data often does not 

match actual usage pattern. The paper examines the similarity and variance in smartphone 

usage patterns between the measured data and self- reported data. Together with the self - 
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reported data ,the real usage log data is collected from 35 college students in a metropolitan 

region of Northeast Asia ,using Android Smartphone monitoring application developed by 

the authors . 

The unconscious users underestimate their usage time by 40%, in spite of 15% more use in 

the actual usage. Messengers are most used applications regardless of their self -report, and 

significant preferences to SNS applications was observed in addict group. The actual hourly 

pattern is consistent with the reported one .College students use more in the afternoon , when 

they have more free time and cannot use PCs .No significant difference in hourly pattern is 

observed between the measured and self- report. The result shows there are significant 

cognitive bias in actual usage patterns exists in self report of smartphone addictions 

.Clinicians are recommended to utilize measurement tools in diagnosis and treatment of 

smartphone overusing subjects.               

 

Shilpa Bisen, Yogesh Deshpande in  December 2016  studied An Analytical study of 

Smartphone Addiction among Engineering students : A Gender differences  With  advent of 

new Smartphone  technologies and the widespread utilization of touch screen mobile phones 

made humans embrace technology more and depend on it extensively and compulsively in 

their lives .Due to the new communication technologies and Smart phone the world is 

becoming a trajecetory place where man is not relying on man for its needs but depending 

more on smartphone apps which is replacing multivariate structure of human behaviour 

where Smartphone apps are transforming its functional role as a Guru, Mentor, Family 

Physician , Shopping consultant and so on .The present study is exploring  the impact of 

Smartphone User Applications (Apps)on the behavior of the Engineering students .This study 

examined Smartphone user behaviors and their relation to Smartphone Addiction. A General 
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behavior survey guide by a well structured self design Questionnaire has been administered 

across a sample of hundred students. The questionnaire is comprised of thirty items 

measuring amount ,duration and pattern of usage of various Smartphone apps specifically 

health apps ,entertainment apps, shopping apps, communication apps,   and education apps. 

Overall test score measuring overall addiction to the Smartphone . A sample is assigned using 

random sapling and purposive sampling method. Two groups are divide in fifty male and 

fifty female across the age ranges from 18-22 years from various Engineering Colleges to 

measure Gender differences .The test findings showing significant level of differences among 

the Smartphone Addiction across the gender in accordance with usage of various Smartphone 

apps. The overall trend shows male students are more prone to Smartphone addiction than 

female.  

In this study  Seong -Yeol Kim Sung - Ja Koo June 2016     

               Effect of duration of smartphone use on muscle fatigue and pain caused by forward 

head posture in adults. Thirty four adults with forward head posture were classified into 

groups by   duration of smartphone use: 11 used a smartphone for 10 minutes each (group 1 ) 

,12 for 20   minutes each (group 2)   and 11 for 30 minutes each (group 3) . Fatigue cervical 

erector spinae and upper trapezius muscles waws measured by electromyography , and pain 

before and after the experiment was evaluated using Visual Analogue Scale (VAS) scores 

results was significant difference in the degree of fatigue in the left upper trapezius muscle in 

group 2 and left cervical erector spinae and bilateral upper trapezius group 3 .There was a 

significant difference in fatigue in the left upper trapezius in group 1 and  3.The VAS showed 

significant differences in all groups before and after the experiment and between groups 1 

and 3 .The study concluded that pain and fatigue worsened with longer smartphone use 

.correct posture and breaks of at least 20 minutes are recommended when using smartphones. 
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 10.Fahad D Alosaimi .Hiafa Alyahya ,Hatem Aishashwan ,Nawal Al Smartphone addiction 

among university students in Riyadh ,Saudi Arabia 2016 Jun 3  

The objective of the study is to investigate the prevalence and corelates of smartphones 

addiction among university students in Saudi Arabia.This cross sectional study was 

conducted in King Saudi University ,Riyadh ,Kingdom of Saudi Arabia between September 

2014 and march 2015 .An electronic self administered questionnaire and the problematic use 

of mobile phones (PUMP)scales were used. Out of 2367 study subjects ,27.2%stated that they 

spend more than 8 hours per day using their smartphones .Seventy five percent used at least 4 

applications per day ,primarily for social networking and  watching news .As a consequences 

of using smartphones ,at least 43%had decrease sleeping hours and experienced a lack of 

energy the next day,30 % had a ore unhealthy lifestyle (ate more fast food ),gained weight 

and exercised less), and 25%reported that their academic achievement been adversely 

affected. There are statistically significant positive relationships among the 4 study variables, 

consequences of smartphone use (negative lifestyle, poor academic achievement ), number of 

hours per day spent using smartphones ,years of study ,and number of applications used ,and 

the outcome variable score on the PUMP. The mean values of the PUMP scale were 60.8 

with a median of 60. University students in Saudi Arabia are at risk of addiction to 

smartphones ,a phenomenon that is associated with negative effects on sleeps,levels of 

energy,eating habits,weight ,exercise and academic performances . 11 .Severin 

Haug1*,Raquel Paz Castro,Min Kwon ,Andreas Fillers,Tobias Kowatsch and Michael 

P.Schaub   23 dec 2015 Smartphone use and Smartphone addiction among young people in 

Switzerland Smartphone addiction, its association with smartphone use and its predictors 

have not yet Been studied in a European sample. This study investigated indicators of 

smartphone use ,smartphone addiction ,and their associations with demographic and health 

behavior related variables in young people .A convenient sample of 1519 students from Swiss 
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vocational school classes participated in a survey assessing demographic and health related 

characteristics as well as indicators of smartphone use and addiction. Smartphone addiction 

was assessed using a short version of the Smartphone Addiction scale for Adolescents (SAS 

SV)  .Logistic regression analyses were conducted to investigate demographic and health-

related predictors of smartphone addiction. Smartphone addiction occurred in 256 (16.9%) of 

the 1,519 students. Longer duration of smartphone use on a typical day, a shorter time period 

until first smartphone use in the morning, and reporting that social networking was the most 

personally relevant smartphone function were associated with smartphone addiction. 

Smartphone addiction was more prevalent in younger adolescents (15–16 years) compared 

with young adults (19 years and older), students with both parents born outside Switzerland, 

persons reporting lower physical activity, and those reporting higher stress. Alcohol and 

tobacco consumption were unrelated to smartphone addiction. Different indicators of 

smartphone use are associated with smartphone addiction and subgroups of young people 

have a higher prevalence of smartphone addiction. Conclusions: The study provides the first 

insights into smartphone use, smartphone addiction, and predictors of smartphone addiction 

in young people from a European country, which should be extended in further studies. 

12. Junhyuk Park, Jinhong Kim, Jonggun Kim, Kwangho Kim, Namkang Kim, Inwon Choi, 

Sujung Lee, Jongeun Yim April 2015.The effect of heavy smartphone use on the cervical 

angle, pain threshold of neck muscles and depression. A forward head posture (turtle neck 

posture) is becoming more common with the increasing popularity of smartphones. The aim 

of the study was to evaluate the craniovertebral angle, head position angle, pain threshold of 

the sternocleidomastoid and upper trapezius muscle, and presence of depression in heavy 

smartphone users compared to a control group. Twenty healthy students participated in this 

study. The participants were recruited from Sahmyook University and were divided into a 

heavy user group (n=10) and a control group (n=10) according to smartphone addiction 
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proneness. Participants in both groups were assessed for their pain pressure threshold of the 

sternocleidomastoid and upper trapezius muscle ,craniovertebral angle and head position 

angle and depression .when comparing the results between the two groups there were 

significant differences in the pain threshold of the sternocleidomastoid and upper trapezius 

muscles ,head position angle and depression (p<0.05 )but not in the craniovertebral angle 

.based on the results this study shows that heavy smartphone use may produce considerable 

stresses on the cervical spine thus changing the cervical curve and pain threshold of the 

muscles around the neck .Smartphones could also cause negative effects on a person ‘s 

psychological status such as depression .Therefore individuals should make an effort to look 

at their phones with a neutral spine  and to avoid spending hours hunched over their screens 

each day 

 

 Sojeong Lee et al. Ergonomics .2015  studied that  

Head flexion angle while using a smartphone 

Repetitive or prolonged head flexion posture while using a smartphone is known as one of 

risk factors for pain symptoms in the neck .To quantitatively assess the amount and range of 

head flexion of smartphone users ,head forward flexion angle was measured from 18 

participants when they were conducing three common smartphone tasks (text messaging  , 

web browsing, video watching)    while sitting and standing in a laboratory setting .It was 

found that participants maintained  head flexion of 33-45 degrees (50th percentile angle)from 

vertical when using the smartphone .The head flexion angle was significantly larger (p<0.05 

)for text messaging than for the other tasks ,and significantly larger while sitting than while 

standing .Study results  suggest that text messaging which is one of the most frequently used 

app categories of smartphone ,could be a main contributing factor  to the occurrence of neck 



24 
 

pain of heavy smartphone users 5 Ki Seok Nam ,Jung -Won Kwon The Effect of Head 

Position in Different Sitting Postures on Muscle Activity with/without Forward Head and 

Rounded Shoulder Jun 10 2014   

Differences in scapular kinematics and muscle activity appear in the forward head and 

rounded shoulder posture (FHRSRP)thus the aim of this study was to investigate the 

following effects according to different posture, on scapular kinematics and muscle activity 

around scapular region in individuals with and without FHRSP during overhead reaching 

task. Thirty pain free subjects with/without FHRSP  participated in this study .All subjects 

were positioned into three positions :habitual head posture HHP , self-perceived ideal head 

posture SIHP an d therapist perceived neutral head posture (TNHP)Muscle activities of upper 

trapezius (UT)lower trapezius(LT)and serratus anterior (SA)were measured during overhead 

reaching task .Results showed that the muscle activity of trapezius muscle (UT and LT  

)during HHP was significantly higher than SIHP and TNHP in FHRSP group (p<0.05)but 

there was no difference between SIHP and TNHP .SA also significantly increased muscle 

activity in HHP more than SIHP and TNHP in FHRSP group (p<0.05)but there was no 

significant difference between SIHP and TNHP .In non FHRSP group although there was a 

tendency of different muscle activities among three postures ,it was not statistically 

significant. This results demonstrated that the muscle activity associated with overhead 

reaching task is increased in HHP which affects the scapular kinematics and SIHP contributes 

changed scapular kinematics and proper recruitment of muscle activity in FHRSP similarly to 

TNHP. 

In thi study Ki Seok Nam ,Jung -Won Kwon  studied The Effect of Head Position in 

Different Sitting Postures on Muscle Activity with/without Forward Head and Rounded 

Shoulder Jun 10 2014   
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Differences in scapular kinematics and muscle activity appear in the forward head and 

rounded shoulder posture (FHRSRP)thus the aim of this study was to investigate the 

following effects according to different posture, on scapular kinematics and muscle activity 

around scapular region in individuals with and without FHRSP during overhead reaching 

task. Thirty pain free subjects with/without FHRSP  participated in this study .All subjects 

were positioned into three positions :habitual head posture HHP , self perceived ideal head 

posture SIHP an d therapist perceived neutral head posture (TNHP)Muscle activities of upper 

trapezius (UT)lower trapezius(LT)and serratus anterior (SA)were measured during overhead 

reaching task .Results showed that the muscle activity of trapezius muscle (UT and LT  

)during HHP was significantly higher than SIHP and TNHP in FHRSP group (p<0.05)but 

there was no difference between SIHP and TNHP .SA also significantly increased muscle 

activity in HHP more than SIHP and TNHP in FHRSP group (p<0.05)but there was no 

significant difference between SIHP and TNHP .In non FHRSP group although there was a 

tendency of different muscle activities among three postures ,it was not statistically 

significant. This results demonstrated that the muscle activity associated with overhead 

reaching task is increased in HHP which affects the scapular kinematics and SIHP contributes 

changed scapular kinematics and proper recruitment of muscle activity in FHRSP similarly to 

TNHP.   

15. Sung Hak Cho MS PT Mun-Hee Choi, Bong Ooh Goo Effect of Smartphone use on 

Dynamic Postural Balance Jan 8 2014. 

The present study investigated what kind of effect smartphone use has on dynamic postural 

balance. The study subjects were 30 healthy students in their 20’s who were recruited from a 

University in Busan, Korea 
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The present experiment was quasi experimental research which measured the postural 

balance (Biodex) of subjects while they sent text messages via smartphone in the standing 

positions with the eyes open, and while they used twoway SNS. There were significant 

differences between standing and the dual task situations. Among dual tasks using 

smartphones, SNS using situations showed the highest instability. Study concluded that the 

use of smartphones in less stable conditions such as while walking or in moving vehicles 

should be discouraged. 

 

 

 

 

 

 Anabela G Silva ,Mark I Johnson 2012 Dec 7 Does forward head posture affect postural 

control in human healthy volunteers ? 

Proprioceptive afferent input from neck muscles plays an important role in postural control 

.Forward head posture has the potential to impair proprioceptive information from neck 

muscles and contribute to postural control deficits in patient with neck pain .This study 

investigated whether induced forward head posture affects postural control in healthy 

participants when compared to natural head posture .Centre of pressure sway area, distance  
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covered and mean velocity were measured during 30s of static standing using a force 

platform with 25 healthy individuals (mean age +/- SD=20.76 +/-2.19 years)in 8 different 

conditions. Base of support, eyes open or closed and natural or forward head posture were not 

statistically significant (p<0.05).This suggest that induced forward head posture in young 

healthy adults dos not challenge them enough to impair postural control .Future studies 

should evaluate whether forward head posture affects postural control of individuals with 

chronic neck pain. Sarah A.Curran Posture types,Exercise and Health Effects 2014 

Kendall F , McCraery E, Provance P,RodgersMM,RomaniWA.Muscle Testing and function 

with posture and pain .Philadelphia :Lippincott Williams and Wilkins; 2005. 

Magee DJ .Orthopaedic physical assessment .Philadelphia :Saunders;2008 
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MATERIAL AND METHODS:  

 

1) Type of study design: An Analytical cross section study 

2) Study Setting: Physiotherapy OPD of a Tertiary care hospital. 

3) Duration:18 months. 

4) Study population: Young Individual with 18-25 years of age 

5) Sample size:  N = 60 

6) Sample size Estimation: 

The sample size estimation was based on the power analysis in a study with 15 subjects 

(mean difference 4 and SD =0.48). G* power 3.1 software (University of Cairo, Egypt) was 

used in the present study, with power 90% and probability 0.05. 
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                     Where, Group A is using smartphone < 4 h per day.  

                      Group B is using smartphone > 4 h per day. The sample size is calculated by 

formula, 

 

                             

                                      N =   4SD2 

                                                 L2 

                        Where, L (relative precision) = 10% of mean.  

                         Standard deviation is combined SD of both Group.  

                         The required sample size is 30 in each Group. 

 

 

6) Sampling Technique: Convenient sampling. 

 

7) Outcome measures:  

       a) Craniovertebral Angle (CVA)in degrees.    

       b) Dynamic Balance in cm. 

 

 



30 
 

 

8) Method of selection of study participants:  

 Based on Inclusion and Exclusion Criteria. 

INCLUSION CRITERIA:   

• Age group of 18 to 25yrs. 

•  Smartphone users >, <4hrs/day 

•  Smartphone addiction score <,>30 using SAS-SV                           

•  Both male and female                                                            

•  Student willing to participate in the study 

 

EXCLUSION CRITERIA:  

• Cervical trauma or fractures   

•  Asymptomatic Musculoskeletal disorders  

•  Neurological disorders  

•  Vestibular pathology 

• Dizziness  

• Vertigo 
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9) Operational Definitions: 

1.Head Posture Head posture refers to the alignment of the head in relation to the rest of body 

and is usually characterized by four main components in the three anatomical planes of 

reference. 

2. Forward head posture is defined as a posture that adopts upper cervical extension and 

lower cervical flexion, the center of gravity of the head in this posture is positioned at the 

front rather than the vertebral body weight 

3. Craniovertebral angle is defined as the angle between a horizontal line passing through the 

c7 vertebrae and a line extending from the tragus of the ear to the c7 vertebra, with their head 

in a natural resting position. 

4. Dynamic balance is the ability of an object to balance while in motion or switching 

between positions. 

5 . SAS-SV The smartphone addiction scale short version is a 6point Likert scale [1 strongly 

disagree, 6 strongly agree] with 10 questions regarding smartphone use based on self - 

reporting the possible score of the scale ranges from min 10 to max 60 points with 31 and 33 

being the cut off value for possible smartphone addiction n boys and girls respectively. 
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9) Variables: 

Independent Variables:  

Age   

Gender   

Dependent Variables:  

Craniovertebral Angle (CVA)  

Smartphone Addiction Scale – Short Version (SAS-SV) Score 

 

MATERIALS / DATA COLLECTION TOOLS:  

1. Universal Goniometer  

2. Pen and paper  

3. Plumb Line  

4. Measuring Tape 

5. Adhesive Tape 

 

 

 

 



33 
 

 

 

PROCEDURE  

Permission from the Head of Institution and approval from the    Institutional 

Ethics Committee will be obtained. Ethics and board of research (BORS) 

committee clearance will be taken. Participants meeting the selection criteria 

will be briefed about their confidentiality, possible benefits of the study and 

informed written consent will be taken. Demographic data will be 

documented.Participant’s Head Posture will be evaluated using Plumb Line, 

Forward Head Posture will be measured using Goniometer. Dynamic balance of 

participant is to be measured using Star Excursion Balance Test and 

Smartphone Addiction will be assessed using SAS-SV.  Group 1 will be 

smartphone users < 4 hours & Group 2 will be smartphone users > 4 hours. The 

data will be documented, analysed and results will be obtained. 

Outcome Measures:  

Methods of measurements:  

a. Craniovertebral angle  

Method: from tragus of ear to horizontal line from c7 spinous process was taken 

as reference point.  

Parameter: In Degree  

Instrument: Goniometer 
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b.  Dynamic Balance 

 

Method: Star Excursion Balance Test  

      Parameter: In centimeter  

     

c.  Limb Length 

      Parameter: length in cm  

      Instrument: Measuring tape (inch/cm scale)  
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METHODS OF DATA COLLECTION:  

•Procedure: They were divided in two Group A and Group B of 30 subjects 

each. 

a.To assess Head posture -  

• Participants position: Subject in upright standing position on a stool.  

• Therapist position: Facing the participant in lateral view (Right profile).  

Testing procedure:Head posture is characterized by measuring  

1. Linear distances between two anatomical landmarks or 

2. Between one anatomical landmark and an external reference Angles between 

C7, tragus of the ear and the veridical horizontal (c7 tragus horizontal) 

decreasing values are indicative of a more forward head posture43  

3. Forward HP is also characterized as the distance between the tragus and an 

external reference such as a plumb line or wall.44  

4. Head extension is usually characterized as the angle between the tragus, the 

canthus of the eye and the horizontal (tragus-eye-horizontal) and increasing 

values are indicative of more extended head. 

5. Side flexion is characterized as the angle between the inferior margins of both 

the ears and the horizontal (right ear-left ear –horizontal) with o degree 

indicating perfect symmetry. 43 
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6. Rotation has been measured as the displacement of the head in the z axis with 

0 indicating no rotation a positive value indicating rotation to the left and 

negative value rotation to the right 

• Reliability and validity:  

b. To assess Craniovertebral Angle-  

•Participant’s position: Participants will be in a relaxed sitting position with 

both the hands by side of the body. 

Therapist position:  

• Testing procedure:The craniovertebral angle is measured as the angle 

between a horizontal line passing through the c7 vertebrae and a line extending 

from the tragus of the ear to the c7 vertebra, with their head in a natural resting 

position, the subjects were asked to focus on a target that was positioned at the 

eye level. The tragus of the ear was marked and a pointer was taped to the skin 

overlying the spinous process of the c7 vertebra is measured using 

Goniometer.CVA < 49 degree is considered as forward head posture and = 50 

degrees is normal. 

• Reliability and validity: 0.82-0.91 

c.To assess Dynamic Balance- 

Participant’s position: Participants will be in Standing position. 

 Therapist position:Standing and facing towards participant. 

Testing procedure:Participant should thoroughly warm up prior to the 

commencement of the test . Before the SEBT can be performed a small amount 
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of set up is required .four strips of athletic tape will need to be cut to a length of 

6-8  feet each .Two pieces will be used to form ‘+’with the other two being 

placed over top to form an  ’x ’ so that a star shape is formed.it is important that 

all lines are separated from each other by 45 degree angle 45 . The goal of the 

SEBT is to maintain single leg stance on one leg while reaching as far as 

possible with the contralateral leg .45The subject should be wearing lightweight 

clothing and remove their footwear . After doing so ,they are required to stand 

in the center of the star and await further instruction. 

When using the right foot as the reaching foot and the left leg to balance ,the 

subject should complete the circuit in a clockwise fashion. When balancing on 

the right leg ,the athlete should perform the circuit in an anti clockwise fashion. 

With their hands firmly placed on their hips the athlete should then be instructed 

to reach with one foot as far as possible and lightly touch the line before 

returning back to the starting upright position. 

With a pencil the test administrator should mark the spot at which the subject 

touched the line with their toe .this can be then measured from the center spot 

after the test to calculate the reach distance of each reach direction .Reach 

distances should be recorded to the nearest.45 They should then repeat this with 

the same foot for all reach directions before changing foot.After they have 

completed a full circuit (every reach  
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direction ) with each foot ,they should then repeat this process for a total of 

three times per leg ,For example they should have three anterior reach 

performances for both their right and left leg. 

Once the subject has performed 3 successful reaches with each foot in all 

directions they are then permitted to step away from the testing area . 

 . The test administrator should have recorded the reach distance of each 

successful attempt with a pencil in order to calculate the subjects SEBT score 

after the test . Scoring system 

When the test complete and all the performances measured and recorded  the 

test administrator can calculate the subjects SEBT performances scores using 

the following equations .45 

Average distance in each direction (cm) = 

Reach 1 + Reach 2 + Reach 3 /3  

Relative (normalized) distance in each direction (%) = 

Average distance in each direction /leg length *100 

These calculations should be performed for both the right 

Reliability and validity:(0.78-0.96] 19.35 
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FLOWCHART:  

 

 

Permission from the Head of Institution and Approval from Institutional Ethics  

Committee was obtained 

                                              ↓  

60 Participants (30 males and 30 females) in the age group of 18 – 25 years  fulfilling  

Inclusion criteria were selected.  

                                              ↓  

Procedure of the study was explained and written consent was taken  

                                              ↓  

A lateral view (Right Profile) photograph was taken using mobile phone camera and picture 

was analysed to assess Craniovertebral Angle using goniometer. 

                                              ↓  

Dynamic balance was assessed by Performing Star Excursion Balance Test 

by calculating each reach of each limb distance  

                                              ↓  

Data was obtained and Analysed Statistically 
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MATERIALS: 

Photo 1: Head posture using plumb line

 

Photo 2: Forward Head Posture i.e. CVA using Goniometer 
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          Photo 3: Measuring Tape  

 

 

 

 

 

 

 

 

 

Photo  4 :  Marker Pen  
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Photo 5: Goniometer 

 

 

Photo 6: Pen and Paper 
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Photo 7: Stool 

 

 

 

 

 

 

Photo 8: Adhesive Tape 

 

 

  

Photo  3 :  Stool  
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Photo 9: Star Excursion Balance Test 

 

 

 

 

 

Photo 10: Limb length Measurement 
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Photo 11: SEBT for Dynamic Balance Anterolateral Direction for left leg. 

 

 

Photo 12: SEBT for Dynamic Balance Anterior Direction for right leg 
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RESULTS:  

 

Plan for Statistics and Data Analysis:  

Epi . Info Software Version 7 was used for data analysis. 

Descriptive statistics like mean and SD will be used to summarize 

quantitative variables . 

 Frequencies and percentage are used to summarize categorical 

variables. 

 Inferential statistics will be calculated by using unpaired ‘t ‘    test. 

• Quantitative variables: 

Age 

Craniovertebral angle 

Smartphone Addiction Scale – short version score 

Dynamic balance 
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• Categorical variables: 

Gender.  

• Level of Significance: 

p value < 0.05 was considered statistically significant.  

Variables: 

Independent Variables: 

Age 

Gender 

Dependent Variables: 

Craniovertebral Angle (CVA) 

Star Excursion Balance Test  

Smartphone Addiction Scale – Short Version (SAS-SV) Score. 
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Observation and Results: 

Total numbers of participants included in the study were 60. Both 

males and females (30 each) aged between18-25 years who met the 

inclusion criteria were included in the study.  

Craniovertebral angle (in degrees) was calculated using Goniometer . 

Star excursion balance test was used to evaluate dynamic balance.  

Following were observations of the study: 

Age: 

Total 60 participants were included in the study with mean age 23.17 

± 2.07 yrs. Number of participants in the age group of 18-21 were 

8(13.3%), in  

age group of 22-25 were 52(86.7%)  

 

(Table 1, Graph 1)  
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Gender: 

Total 30 males and 30 females participated in the study. 

(Table 3, Graph 3) 

 

Craniovertebral Angle: 

Mean Craniovertebral Angle (CVA) was found to be 42.43° with SD 

of ± 4.13° in excessive smartphone users <4hrs and in smartphone 

users >4hrs to be 50° with SD of ± 0°. Statistically significant 

difference was found between CVA of smartphone users <4hrs  and 

>4hrs users.(p <0.001). 

(Table 4,Graph 4) 
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 Smartphone Addiction Scale – Short Version (SAS-SV) Score: 

Mean SAS-SV Score was found to be 41.47with SD of ± 5.26 in 

excessive smartphone users <4hrs. Mean SAS-SV Score was found to 

be 26.00 ± 5.711 in smartphone users >4hrs. 

Statistically significant difference was found between SAS-SV Scores 

of smartphone users <4hrs and >4hrs (p<0.001) 

(Table 5 Graph 5) 

 

 

 

 

Limb length: 

Group 1 having limb length of 87.05  

Group 2 having limb length of 86.07 

(Table 6, Graph 6) 
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Dynamic Balance:  

Following distances (in cms) for all the eight directions were 

calculated using Star excursion balance test and obtained and their 

Mean ± SD are as follows:  

Mean score of SEBT for excessive smartphone users in right anterior 

direction reach is 77.38 and Std. Deviation is 11.98   

Mean score of SEBT for excessive smartphone users in right 

anteromedial direction reach is 81.43 and Std. Deviation is 13.64   

Mean score of SEBT for excessive smartphone users in right medial 

direction reach is 77.72   and Std. Deviation is 16.29 

Mean score of SEBT for excessive smartphone users in right 

posteromedial direction reach is76.15 and Std. Deviation is 16.72 

 Mean score of SEBT for excessive smartphone users in right 

posterior direction reach is 61.35 and Std. Deviation is 13.64   

Mean score of SEBT for excessive smartphone users in right 

posterolateral direction reach is 55.38 and Std. Deviation is 9.97 
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Mean score of SEBT for excessive smartphone users in right lateral 

direction reach is 52.97 and Std. Deviation is14.306 

Mean score of SEBT for excessive smartphone users in right 

anterolateral direction reach is73.40 and Std. Deviation is 12.170 

Mean score of SEBT for less smartphone users in right anterior 

direction reach is74.68 and Std. Deviation is 13.682 

Mean score of SEBT for less smartphone users in right anteromedial 

direction reach is 76.60and Std. Deviation is 13.741 

Mean score of SEBT for less smartphone users in right medial 

direction reach is 75.91   and Std. Deviation is 14.204 

Mean score of SEBT for less smartphone users in right posteromedial 

direction reach is 70.96 and Std. Deviation is 15.732   

 Mean score of SEBT for less smartphone users in right posterior 

direction reach is 63.42and Std. Deviation is 10.239    

Mean score of SEBT for less smartphone users in right posterolateral 

direction reach is 54.13 and Std. Deviation is 9.556 
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Mean score of SEBT for less smartphone users in right lateral 

direction reach is51.01 and Std. Deviation is 13.81 

Mean score of SEBT for less smartphone users in right anterolateral 

direction reach are 72.40 and Std. Deviation is 10.896 

(Table 7, Graph 7) 

Mean score of SEBT for excessive smartphone users in left anterior 

direction reach is 80.10 and Std. Deviation is 13.95   

Mean score of SEBT for excessive smartphone users in left 

anteromedial direction reach is 80.65and Std. Deviation is 13.77   

Mean score of SEBT for excessive smartphone users in left medial 

direction reach is 74.77   and Std. Deviation is 15.35 

Mean score of SEBT for excessive smartphone users in left 

posteromedial direction reach is 66.6 and Std. Deviation is 11.45 

 Mean score of SEBT for excessive smartphone users in left posterior 

direction reach is 63.57 and Std. Deviation is 12.34   
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Mean score of SEBT for excessive smartphone users in left 

posterolateral direction reach is 57.05 and Std. Deviation is 12.78 

Mean score of SEBT for excessive smartphone users in left lateral 

direction reach is 53.15and Std. Deviation is13.76 

Mean score of SEBT for excessive smartphone users in left 

anterolateral direction reach is73.17and Std. Deviation is 12.15 

Mean score of SEBT for less smartphone users in left anterior 

direction reach is76 and Std. Deviation is 12.56 

Mean score of SEBT for less smartphone users in left anteromedial 

direction reach is 77.94 and Std. Deviation is 13.47  

Mean score of SEBT for less smartphone users in left medial direction 

reach is 74.90   and Std. Deviation is 13.079 

Mean score of SEBT for less smartphone users in left posteromedial 

direction reach is 70.32 and Std. Deviation is 14.437 
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Mean score of SEBT for less smartphone users in left posterior 

direction reach is 63.37 and Std. Deviation is 9.13 

Mean score of SEBT for less smartphone users in left posterolateral 

direction reach is 54.45 and Std. Deviation is 10.49 

Mean score of SEBT for less smartphone users in right lateral 

direction reach are 49.95 and Std. Deviation is 11.58 

Mean score of SEBT for less smartphone users in right anterolateral 

direction reach is 73.09 and Std. Deviation is 10.2 

(Table 8, Graph 8) 
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DISCUSSION:  

In this study we analysed whether there is increase or decrease in CVA, SAS-

SV scores, and if there is any change in dynamic balance measurements on 

healthy individuals, who used Smartphone for a long period of time (4h +) in 

the age group 18-25 years. The results obtained suggested that individuals with 

lower degree of Craniovertebral angle (CVA) have increase head neck angle in 

degrees. Therefore, CVA implies a more forward head posture, in participants 

who used their Smartphone for more than 4 hours per day.37 

In our study we found no significant difference on dynamic balance measures 

that include anterior, anteromedial, medial, posteromedial, posterior, 

posterolateral, lateral and anterolateral direction reach of each right and left 

lower limb of individuals in heavy use and light use of Smartphone. However, 

we saw a substantial difference in CVA between people who used Smartphone 

more or less than 4 hrs.  

The mean value of Craniovertebral angle (42.43 ± 4.13 degrees) obtained in the 

current study reflects the development of forward head posture. Smaller 

Craniovertebral angle (CVA) angles mean greater protraction and forward head 

posture, while larger angles reflect good head and neck alignment in the sagittal 

plane. 
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 In our study we observed that CVA is decreased because protraction of head 

causes lower to mid cervical spine flexion and extension. The lower to mid 

cervical spine lengthens and the upper craniocervical region flexes when the 

head is pulled back, whereas the lower to mid cervical spine follows head 

translation in both actions. Chronic forward head posture may result from 

prolonged bouts of protraction which puts more strain on craniocervical 

extensor muscles. 

Reduced CVA leads the cervical vertebra in a forward position which if sustain 

for a long duration, increase strain on the extension muscle. (By increasing the 

external moment arm and its surrounding connective tissues. An imbalance in 

the neck causes pain due to constant stress on the extension muscles and 

connective tissues in the craniocervical region 31.This was proven to be relevant 

in terms of people’s excessive Smartphone usage. The mean value of SAS-SV 

score (41.47± 5.257) obtained in the current study reflect excessive smartphone 

usage in individuals more or less than 4hrs.  

The results of the study also revealed a negative relationship between the 

Craniovertebral Angle (CVA)and Smartphone Addiction Scale (SAS-SV) 

scores, i.e., as the Smartphone Addiction Scale Short version (SAS-SV) scores 

rise, the Craniovertebral Angle (CVA) declines.  
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The conclusion suggests that as smartphone usage increases, postural 

malalignment develops, which is indicated by decreased degrees of CVA 

because of increasing flexion angles when using a smartphone for an extended 

period of time. The aforementioned results are consistent with a study by Jung 

et al., which found that those who are addicted to their smartphones and use 

them for more than four hours a day are more likely to experience decreased 

Craniovertebral angle development (CVA) 31. 

 It has also been noted that the posterior craniocervical area may experience 

higher stress if the CVA is 5° lower than that found in people without FHP [27]. 

The findings of this study are also supported by Yip et al. and Sohn et al., who 

found that the reduction of the CVA considerably leads to the incidence of pain 

in the craniocervical area 27 

Likewise, if people use their Smartphone for an extended period of time, their 

posture may appear to have changed. Smaller screens on Smartphone than on 

PCs likely cause users to lean more and look down at a sightline below the level 

of their eyes. Therefore, if video terminals like a Smartphone are used for an 

extended period of time, they may result in an incorrect posture such a slouched 

or forward-leaning head posture .31 
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In today's world, prolonged sitting at a desk can lead to forward head posture 

(FHP), a frequent neck condition. Ligaments around the neck may become 

injured if a position is maintained over time. Additionally, the lack of exercise 

and muscle soreness that result from it 49 are the cause of this issue. In the end, 

using a Smartphone excessively might result in a slouched head posture that is 

sustained for an extended period of time, putting stress on the muscles and 

changing the skeletal structure. The cervical spine may then start to curve 

forward rather than maintain its C-shaped curve as a result. Such an imbalance 

may affect the muscles' ability to maintain homeostasis, which regulates blood 

flow and metabolite levels, and may result in intense discomfort and loss of 

function 50,51 

An FHP moves the head forward, increasing the external moment, which causes 

the muscles of the back extension to contract repeatedly. An FHP also keeps the 

muscles tight by extending the front flexion muscles and shortening the 

posterior extension muscles in the craniocervical region. Long-term forward 

head posture (FHP) raises strain on 50 contractile and non-contractile tissues, 

resulting in neck pain. 52Additionally, decreased cervical lordosis and increased 

anterior head translation might hasten the ageing process in the muscles, 

ligaments, bony structures, and neural components. 52 
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These biomechanical modifications may have an impact on the functional 

activity and muscle thickness in the craniocervical region. When joints move, 

an FHP can also restrict typical rotations and gliding motions in the glenoid 

cavity 53,54. This restricts the craniocervical region's functional motions. The 

decreased cervical range of motion (ROM) in people with an FHP who are 

experiencing pain is thought to be due to the restriction of the arthrokinematics 

movements within the joint capsule, the increased pressure between the facet 

joints, as well as the physiological change of the muscles around the 

craniocervical area, caused by a decreased CVA. 

According to Cesar et al.55, FHP typically shortens both the SCM muscle and 

the neck extensor muscles, such as the splenii and upper trapezius. FHP also 

weakens scapular retractors including the middle trapezius and cervical flexor 

muscles. A muscle's length affects its capacity to produce force. A muscle's 

capacity to produce force is decreased as it is stretched or contracted relative to 

its resting state. In other words, there is a force-length link between muscle 

activity and muscle length 56,57 
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Watson et al. states that the insidious, painless nature of repetitive microtrauma, 

like the continued flexed posture of head and neck while using Smartphone, 

affects the length-tension relationship of cervical muscles and subsequently 

increases the head's flexion moment. Because of this, people who have a 

forward head posture (FHP) may attempt to change their head position utilising 

various motor synergy techniques. 

Abdiwahab et al. Reported that 58using a smartphone excessively can result in 

neck impairment due to the bad posture that comes with it. The authors advised 

people to keep a proper posture while using their smartphones because 

excessive use can result in bad postures including a head forward position. 

Continued usage of this forward head posture can harm the cervical spine and 

result in neck pain 59. The extended hours spent in poor posture that can affect 

the precise connections between the sympathetic nervous system and the 

cervical mechanoreceptors may be the cause of the results that were seen. Long-

term poor head, neck, and shoulder posture affects the length of the muscles, 

which in turn causes musculoskeletal issues to arise. 37 

Poor posture exploits body structures beyond their capacity and changes in the 

working capacity of the neck musculature can affect its proprioceptive 

function.38 
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Research has shown that muscle relaxation allows proprioceptors to perform 

relatively better while one feels unsteady and has difficulty in carrying out 

skilled activities after performing intense exercises, which is due to disturbance 

in proprioception. One of the previous studies showed an increase in flexion 

angle of the cervical were significantly higher in the group of prolonged 

Smartphone users 50 

Numerous studies have demonstrated that people who use their Smartphone for 

prolonged periods of time have higher FHP ratios because they attempt to bend 

their necks more to view the relatively small screen. 60% of young and older 

persons have a forward-neck posture. 

According to our study, there is no statistically significant difference in dynamic 

balance between people who use their smartphones for more than 4 hours and 

those who use them for less than that. These detected changes in the dynamic 

balance may be caused by the influence of the smartphone on the information 

that flows through the interacting vestibular system, visual, and proprioception 

information in the central nervous system, which may explain why there was no 

statistically significant difference in dynamic balance between the two groups 

after smartphone use after 1 hour 48 
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Also, the electromagnetic waves of the Smartphone result in a balance 

disturbance that occurs owing to the affection of visual and auditory factors. 

Any loss in these various body structures causes posture sway to increase 61,62 

because the afferent information necessary for appropriate body balance 

depends on proprioception and superficial sensory perception. The significant 

affection of the balance score in smartphone users may also be attributed to a 

disturbing cervical afferent function. Sustained muscle tension changes the 

sensitivity of neck proprioception, which affects the dynamic balance ability 

and increases posture sway .6 

 The dynamic balance was found to be decreased by cervical muscle fatigue in a 

previous study because of increased muscle spindle discharge, which occurs 

with muscle fatigue and obstructs the afferent feedback input to the central 

nervous system. This led to changes in the proprioceptive and kinaesthetic 

properties of joints, which negatively impacted the ability to control posture. 31 

Roy 63 also shown that proprioceptive interference appeared to be the primary 

factor altering balance following an isometric contraction of the cervical 

muscles, which in turn increased the velocity of sway during calm standing. The 

activation of tonic gamma motor neurons brought on by the accumulation of 

metabolites during muscle contraction during suboccipital muscle fatigue may 

alter balance. Positive feedback, greater stimulation of muscle spindles, and 
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hyperactivity of the gamma motor system are all caused by the build-up of 

potassium as well as arachidonic and lactic acids. 

Silva et al. 53 discovered, in contrast, that healthy university students' ability to 

maintain their postural control was unaffected by an induced forward head 

posture. Another factor could be that young, healthy participants' postural 

control systems were able to adjust to the difficulties presented by an overly 

forward-leaning posture. The balance of young university students was 

examined in Silva et al study, that when they were in their natural head posture 

and when they had to adopt an overly forward head posture. 53 According to 

Silva et al. 53, induced forward head position had no effect on postural control. 

Despite studies indicating that people with forward head posture had decreased 

cervical range of motion64 and poor cervical muscle performance, it's likely that 

forward head position alone does not affect the cervical proprioceptive 

information and impair sensorimotor function. Cervical proprioception, sensory 

data from the vestibular, somatosensory, and musculoskeletal systems, as well 

as the capacity to maintain balance, are all important. 65,66 In people who have a 

forward head posture, balance may therefore depend on or be compensated for 

by the other systems. Alternately, it could have been brought on by severity and 

a period of forward head posture. 
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Conclusion  

The result of this study showed that prolonged duration of using a smart phone 

could negatively affect head posture. These results may be used to promote 

awareness about smart phone using duration and developing programs to 

decrease its effects on head posture ability 

STRENGTH:  

• Goniometer used in the study for measurement of Craniovertebral angle which  

offers affordable and accurate measurements.  

• As it is a one-time study individual who participated did not experience 

any type of discomfort.   

• Large sample size was recruited in the study.  

• This study was convenient to practice in available study setup.   

• Most participants of this study were educated and cooperative. 
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LIMITATION: 

• The limitations for our study may be small sample, assessment of 

dynamic balance only. So, our recommendation to apply further studies on both 

dynamic and static balance, examine changes in muscle activity and 

biomechanics due to long duration use of smart phones. 

• There are some limitations to this study. Participants recruited into the 

study were university volunteers aged range 18-25 years. This potentially limits 

the generalizability of the study's results to other populations. 

Additionally, more challenging tests of the balance should be included. 
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CLINICAL IMPLICATIONS: 

The findings in the present study suggests that excessive smartphone users must 

be aware of their posture and modify their non neutral cervical alignment when 

using a smartphone. Assessment of Craniovertebral angle using Goniometer 

was done to quantify the postural deviation that can be used in various neck 

disorders.  

In addition, the Smartphone Addiction Scale – Short Version (SAS-SV) can be 

used to identify a potential high-risk group for smartphone addiction, both in 

community and educational fields. 

The results of this study could be applied to educational programs about the 

correct posture when using smartphone for extended periods. It can also help in 

differential diagnosis of the cause of neck pain. 



68 
 

 

  

  

  

  

  

  

SUMMARY: 

 An analytical cross-sectional study was carried out to observe the change of head posture 

and dynamic balance in Excessive Smartphone Users in the age group 18-25 years.60 

participants were included in the study which fulfilled the inclusion criteria. Participants were 

assessed for their Craniovertebral angle using Goniometer and Dynamic Balance was 

evaluated using Star Excursion Balance Test by calculating each 8 directions reach of each 

limb. Mean score for Craniovertebral Angle was 42.43± 4.133. Results obtained in this study 

demonstrated a lower degree of Craniovertebral Angle in Excessive Smartphone users which 

suggests that with increased usage of smartphones there is development of forward head 

posture (FHP). Furthermore, the present study also found insignificant difference in dynamic 

balance. Additionally, corelation of CVA for SAS-SV was also calculated.). Results obtained 

suggests that as the SAS – SV Score increases, the Craniovertebral Angle decreases i.e., it is 

inversely proportional to each other.  
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Thus, increased usage of smartphones is the possible cause for development of malalignment 

in the ideal posture of the cervical spine. Also change of dynamic balance in the individuals 

according to SAS-SV score was also calculated, which is found to be insignificant in all 8 

directions reach i.e. . anterior, anteromedial,medial,posteromedial,posterior ,lateral , 

posterolateral, anterolateral 

 

  

  

  

  

FUTURE SCOPE:  

Considering the present situation of Covid 19 pandemic which lead to work 

from home strategies and online educational programs, different age groups had 

increased exposure to smartphones. Thus, the teenage as well as adolescent 

group of population can be recruited for further studies.   
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TABLE AND GRAPHS 

Table 1:  Age wise distribution of participants in years:  

Age Group * Group Crosstabulation 

 Group Total 

Excessive 

smartphone 

users 

Less smartphone 

users 

Age Group 

18-

21 

Count 6 2 8 

% within 

Group 
20.0% 6.7% 13.3% 

22-

25 

Count 24 28 52 

% within 

Group 
80.0% 93.3% 86.7% 
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Total 

Count 30 30 60 

% within 

Group 
100.0% 100.0% 100.0% 

 

 

 

 

 

 

Graph 1 : Age wise distribution of participants in years: 

 

 

 

Table 2 Comparison of mean wise age distribution in excessive smartphone user sand 

less smartphone users. 
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Group N Mean Std. 

Deviation 

Age 

Excessive smartphone 

users 
30 23.17 2.069 

Less smartphone users 30 23.17 1.724 

 

 

 

 

 

 

Graph 2: 

 

 

Table 3: Gender wise distribution in excessive and less smartphone users 

Gender * Group Crosstabulation 

 Group Total 
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Excessive 

smartphone 

users 

Less smartphone 

users 

Gender 

Female 

Count 15 15 30 

% within Group 50.0% 50.0% 50.0% 

Male 

Count 15 15 30 

% within Group 50.0% 50.0% 50.0% 

Total 

Count 30 30 60 

% within Group 100.0% 100.0% 100.0% 

 

Graph 3:  
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Table 4: Comparison of mean Craniovertebral angle (CVA) in 

males and females: 

 

 

 

Group N Mea

n 

Std. 

Deviati

on 

T value P value 

CVA 

Excessive 

smartphone users 
30 

42.4

3 
4.133 

-10.02 <0.001 

Less smartphone 

users 
30 

50.0

0 
0.000 
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Graph 4: 

 

 

 

TABLE 5: Comparison of mean Smartphone Addiction Scale – Short Version (SAS-

SV) Score in Smartphone users >/<4hrs  

 Group N Mean Std. 

Deviation 

T 

value 

P 

value 

SAS-SV 

Score 

Excessive 

smartphone 

users 

30 41.47 5.257 

10.91 <0.001 
Less 

smartphone 

users 

30 26.00 5.711 
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Table 6: Comparison of mean limb length measurement in smartphone 

users more and less than 4 hrs.  

 

 Group  N  Mean  Std. deviation  

Limb 

Length 

Excessive smartphone 

users 

30 87.050 3.754 

Less smartphone users 30 86.067 3.571 

 

Graph 6: Comparison of mean limb length measurement in smartphone 

users more and less than 4 hrs. 
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Table 7: Association of Star Excursion Balance Test  of right lower limb in individuals 

with Smartphone users more than 4hrs and less than 4hrs   

Right 
Group N Mean Std. 

Deviation 

T value P value 

Anterior 

with 30 77.38 11.981 

0.813 0.42 withou

t 
30 74.68 13.682 

anteromedial 

with 30 81.43 13.647 

1.368 0.177 withou

t 
30 76.60 13.741 

medial 

with 30 77.72 16.298 

0.458 0.648 withou

t 
30 75.91 14.204 

0

10

20

30

40

50

60

70

80

90

1 2

limb length

limb length
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posteromedial 

with 30 76.15 16.721 

1.239 0.22 withou

t 
30 70.96 15.732 

posterior 

with 30 61.35 13.641 

-0.665 0.509 withou

t 
30 63.42 10.239 

posterolateral 

with 30 55.38 9.977 

0.497 0.621 withou

t 
30 54.13 9.556 

lateral  

with 30 52.97 14.306 

0.538 0.593 withou

t 
30 51.01 13.811 

anterolateral 

with 30 73.40 12.170 

0.337 0.738 withou

t 
30 72.40 10.896 

 

 

 

 

 

Graph 7:  Association of Star Excursion Balance Test  of right lower limb in 

individuals with Smartphone users more than 4hrs and less than 4hrs   
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Table 8 : Association of Star Excursion Balance Test  of left lower limb in individuals 

with Smartphone users more than 4hrs and less than 4hrs   

 

Left 
Group N Mean Std. 

Deviation 

T value P value 

AnteriorL 

with 30 80.10 13.954 

1.197 0.236 withou

t 
30 76.00 12.563 

anteromedial

L 

with 30 80.65 13.777 

0.771 0.444 withou

t 
30 77.94 13.467 

medialL 

with 30 74.77 15.357 

-0.035 0.972 withou

t 
30 74.90 13.079 

posteromedial

L 

with 30 66.60 11.458 

-1.106 0.273 withou

t 
30 70.32 14.437 

posteriorL 

with 30 63.57 12.345 

0.07 0.945 withou

t 
30 63.37 9.128 

posterolateral

L 

with 30 57.05 12.785 

0.859 0.394 withou

t 
30 54.45 10.496 

lateral L 

with 30 53.15 13.766 

0.976 0.333 withou

t 
30 49.95 11.578 

anterolateral

L 

with 30 73.17 12.149 

0.027 0.978 withou

t 
30 73.09 10.204 
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Graph 8 : Association of Star Excursion Balance Test  of left lower limb in individuals 

with Smartphone users more than 4hrs and less than 4hrs   
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ANNEXURE I (A)  

PERMISSION LETTER   

To,   

The Head of Institute,   

Subject: Permission to carry out research work.   

Respected Sir/Madam,   

I student of Master of Physiotherapy, would request you to grant me permission to carry 

out my research work. My research topic is, “CHANGE IN HEAD POSTURE AND 

DYNAMIC BALANCE AMONG SMARTPHONE USAGE IN AGE GROUP 18-25 

YEARS – AN ANALYTICAL CROSS - SECTIONAL STUDY 

”  

For this purpose, I would be utilizing the institution and the equipment’s required for the 

same would be kept in the same premises and the subjects would be studied in the 

institution.  

I kindly request you to do the needful in this regard. Thanking you in anticipation.   

Yours sincerely,  

Research student   

Date:   

Place:   

Guide                                                                        Head of Institute  
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ANNEXURE I (B)  

PERMISSION LETTER    

To,   

The Chairman,   

Ethics Committee  

Subject: Permission to carry out research work.   

I student of Master of Physiotherapy, would request you to grant me permission to carry 

out my research work.   

My research topic is, “CHANGE IN HEAD POSTURE AND DYNAMIC BALANCE 

AMONG SMARTPHONE USAGE IN AGE GROUP 18-25 YEARS – AN 

ANALYTICAL CROSS - SECTIONAL STUDY.”  

I promise that the ethics as well as subjects care shall be duly complied.   

I kindly request you to do the needful in this regard.   

Yours sincerely,   

Research student                                                             Guide  

Date:  

Place:  
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ANNEXURE I (C)  

PARTICIPANT INFORMATION SHEET  

Purpose:  

To ensure that written informed consent is obtained from participants according to the 

regulatory requirements of ICMR and approved by IEC. 

 

Scope:  

These standard procedures include participants using smartphone both male and female 

who will be voluntarily willing to participate in this study.  

 

Responsibilities:  

The researcher will obtain written informed consent from all the participants who are 

volunteering to be the part of this study.  

 

Procedure:  

1. The researcher will select the participants smartphone users population , i.e young 

individual of age group 18-25 years 

 

2. The investigator will explain the protocol to allay apprehension and answer all the 

queries of the participant. 

 

3. If the participant decides to participate then they would be consented according to the 

standard procedure. 

 

4. If the participant expresses interest but has some doubts in that case they would be 

solved.  

 

5. If the participants are comfortable with the explanation then they will fill the informed 

consent according to standard operational procedure. 

 

6. Study procedures will begin after the participant’s concern.  

 

7. Detailed medical and any other physical problem history will be obtained from the 

participants so as to verify the inclusion and exclusion criteria.  
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8. If participant wants to discuss this information to their family members then they entitled 

to do so before giving the consent. 

General information to research participants:  

1. Name:  

    Age:  

    Sex:  

    Date: 

2. You would be required to fill the Proforma and the purpose of the research is to study  

CHANGE IN HEAD POSTURE AND DYNAMIC BALANCE AMONG SMARTPHONE 

USAGE IN AGE GROUP 18-25 YEARS– AN ANALYTICAL CROSS-SECTIONAL 

STUDY 

3. If you are willing to voluntarily participate in the study then you are expected to enroll 

with us right from the moment of filling proforma till the completion of the test.  

 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems without any untoward effect.  

 

5. You will not be given any reimbursement and compensation.  

6. If at any moment you want to discontinue from this research study then you are free to 

do so and there would not be any hindrance from our side. 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent.  

 

8. The data obtained from this study would be confidentially protected and maintained and 

if the photograph is used then your identity would not be revealed. If the photograph is 

published then permission would be obtained.  

 

9. All the risk of various test procedures required for this study will be explained to you 

and accordingly the consent will be taken.  

 

10. If you feel exhausted or unable to complete the test you need not worry and let us know 

so that necessary steps can be initiated.  

 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

 

 12. Name of Researcher:  
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      Phone number:  

      Address:  

 

13. Name of Guide:  

      Phone number:  

      Address:  

 

14. Name of Institution: 

 

 

 

 

 

ANNEXURE I (D) 

रुग्णाचीमाहितीपत्रक 

उदे्दशः 

आयसीएमआरच्याहियामकआवश्यकताांिुसारआहणआयईसीिेमांजरूकेलेल्यासिभागाकडूिलेखीसहूचतसांमतीप्राप्तके

लीआिेिेसुहिहितकरण्यासाठी. 

 

व्याप्ती: 

यामािकप्रहियाांमध्येस्मार्टफोिवापरणारेसिभागीपुरुषआहणमहिलादोघेिीआिेतजेस्वेच्छेिेयाअभ्यासातसिभागीिो

ण्यासइच्छुकअसतील. 

 

जबाबदाऱ्या: 

याअभ्यासाचाभागिोण्यासाठीस्वयांसेवाकरणा all् यासवटसिभागींकडूिसांशोधकाांिालेखीमाहितीहदलीजाईल. 

 

प्रहिया: 

1. सांशोधकसिभागीस्मार्टफोिवापरकर्तयाांचीलोकसांख्या, म्िणजे 18-25 वषेवयोगर्ातीलतरुणव्यक्तीहिवडेल 

 

२. अन्वेषकप्रोर्ोकॉलसमजाविूसाांगेलकीभीतीदूरिोईलआहणसिभागीच्यासवटप्रश्ाांचीउत्तरेदेईल. 

 

3. जरसिभागीिेसिभागीिोण्याचाहिणटयघेतलातरर्तयाांिामािकप्रहियेिुसारसांमतीहदलीजाईल. 
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4. जरसिभागीचीआवडअसेलपणर्तयाबाबतीतकािीशांकाअसतीलतरर्तयासोडवल्याजातील. 

 

The. जरसिभागीस्पष्टीकरणासआरामदायकअसतीलतरतेमािकऑपरेशिलप्रहियेिुसारमाहितीचीसांमतीभरतील. 

 

6. सिभागीच्याहचांतेिांतरअभ्यासाचीप्रहियासुरूिोईल. 

 

7. 
सिभागीआहणबहिष्कृतहिकषसर्तयाहपतकरण्यासाठीसिभागींकडूितपशीलवारवदै्यकीयआहणइतरकोणर्तयािीशारीरर

कसमस्येचाइहतिासप्राप्तकेलाजाईल. 

 

Particip. 
जरसिभागीलार्तयाांच्याकुरु्ांबातीलसदस्याांसियामाहितीवरचचाटकरायचीअसेलतरसांमतीदेण्यापवूीतेतसेकरण्यासपात्रआ

िेत. 

सांशोधिकरणाऱ्य्ाांिासामान्यमाहिती: 

1. िाव: 

वय: 

हलांग: 

तारीख: 

2. आपल्यालाप्रोफामाटभरणेआवश्यकआिेआहणसांशोधिाचाउदे्दशअभ्यासकरणेआिे 

िेडपोझरआहणडायिॅहमकबॅलेंसमध्येबदलस्मार्टस्मार्टफोिवापरवयगर् 18-25 वषाांमध्ये-एकहवशे्लषणार्तमकिॉस-

सेक्शिलस्र्डी 

३. 

जरतुम्िीस्वेच्छेिेअभ्यासातभागघेण्यासइच्छुकअसालतरतुम्िीप्रोफामाटभरण्याच्याक्षणापासिूतेपरीक्षापणूटिोईपयांतआम

च्याबरोबरिाविोंदणीकरणेअपेहक्षतआिे. 

 

This. 
याकालावधीतआपणासअस्वस्थवार्तअसल्यासकृपयादयापवूटकआम्िालाकळवाजेणेकरूिआम्िीकोणतीिीअहप्रयपरर

णामिकरताआम्िीआपल्यालामदतकरूआहणआपल्याअडचणींवरमातकरू. 

 

5. तुम्िालाकोणतेिीप्रहतपतूीआहणभरपाईहदलीजाणारिािी. 



93 
 

6. 
जरतुम्िालाकोणर्तयािीक्षणीयासांशोधिअभ्यासातिूखांहडतकरायचेअसेलतरतुम्िीतसेकरण्यासमोकळेआिातआहणआम

च्याबाजिेूकोणतािीअडथळायेणारिािी. 

7. सांमतीपत्रप्राप्तकरण्यापवूीअभ्यासाचाधोका, अस्वस्थता, 

फायदेआहणतोर्ेयाांचेतपशीलतुम्िालासमजाविूसाांहगतलेजातील. 

 

8. 
याअभ्यासातिूहमळवलेलाडेर्ागोपिीयपणेसांरहक्षतआहणराखलाजाईलआहणजरछायाहचत्रवापरलागेलातरतुमचीओळख

उघडिोणारिािी. जरछायाहचत्रप्रकाहशतकेलेअसेलतरपरवािगीहमळेल. 

 

This. 
याअभ्यासासाठीआवश्यकअसलेल्याहवहवधचाचण्याप्रहियेचासवटधोकाआपल्यालासमजाविूसाांहगतलाजाईलआहणर्तया

िुसारसांमतीघेतलीजाईल. 

 

१०. 

आपणथकल्यासारखेहकां वाकसोर्ीपणूटकरण्यातअक्षमझाल्यासआपल्यालाकाळजीकरण्याचीआवश्यकतािािीआहणआ

म्िालाकळवाजेणेकरुिआवश्यकपावलेउचलतायेतील. 

 

11. जरतुम्िीकोणर्तयािीक्षणीसमाधािीिसालतरतुम्िीकोणर्तयािीपररणामाांहशवायकधीिीमागेघेऊशकता. 

 

१२. सांशोधकाचेिाव: 

फोििांबर: 

पत्ता: 

 

13. मागटदशटकाचेिाव: 

फोििांबर: 

पत्ता: 

 

14. सांस्थेचेिाव: 
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ANNEXURE I (E) 

रोगीसचूिापत्र 

प्रयोजि: 

यिसुहिहितकरिेकेहलएहकआईसीएमआरकीहियामकआवश्यकताओांकेअिुसारप्रहतभाहगयोंसेहलहखतसूहचतसिमहत

प्राप्तकीगईिऔैरआईईसीद्वाराअिुमोहदति।ै 

 

दायरा: 

इिमािकप्रहियाओांमेंपुरुषऔरमहिलादोिोंस्मार्टफोिकाउपयोगकरिेवालेप्रहतभागीशाहमलिैंजोस्वेच्छासेइसअध्ययि

मेंभागलेिेकेइच्छुकिोंगे। 

 

हजम्मेदाररयाां: 

शोधकताटउिसभीप्रहतभाहगयोंसेहलहखतसहूचतसिमहतप्राप्तकरेगाजोइसअध्ययिकाहिस्साबििेकेहलएस्वेच्छासेकामक

ररिेिैं। 
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प्रहिया: 

1. शोधकताटप्रहतभाहगयोंकाचयिकरेगास्मार्टफोिउपयोगकताटओांकीआबादी, यािी 18-25 वषटआयुवगटकेयुवाव्यहक्त 

 

2. अन्वेषकआशांकाकोदूरकरिेकेहलएप्रोर्ोकॉलकीव्याख्याकरेगाऔरप्रहतभागीकेसभीप्रश्ोंकाउत्तरदेगा। 

 

3. यहदप्रहतभागीभागलेिेकाहिणटयलेतेिैंतोउन्िेंमािकप्रहियाकेअिुसारसिमहतदीजाएगी। 

 

4. यहदप्रहतभागीरुहचव्यक्तकरतािलैेहकिउसमामलेमेंकुछसांदेिितैोउिकासमाधािहकयाजाएगा। 

 

5. यहदप्रहतभागीस्पष्टीकरणकेसाथसिजिैंतोवेमािकसांचालिप्रहियाकेअिुसारसहूचतसिमहतभरेंगे। 

 

6. प्रहतभागीकीहचांताकेबादअध्ययिप्रहियाशुरूिोगी। 

 

7. 
हवस्ततृहचहकर्तसाऔरहकसीभीअन्यशारीररकसमस्याकाइहतिासप्रहतभाहगयोंसेप्राप्तहकयाजाएगाताहकसमावेशऔरबहि

ष्करणमािदांडकोसर्तयाहपतहकयाजासके। 

 

8. 
यहदप्रहतभागीइसजािकारीपरअपिेपररवारकेसदस्योंसेचचाटकरिाचाितेिैंतोवेसिमहतदेिेसेपिलेऐसाकरिेकेिकदारिैं

। 

शोधप्रहतभाहगयोंकेहलएसामान्यजािकारी: 

1. िाम: 

उम्र: 

हलांग: 

हदिाांक: 

2. आपकोप्रोफामाटभरिािोगाऔरशोधकाउदे्दश्यअध्ययिकरिाि ै

18-25 वषटआयुसमूिमेंस्मार्टफोिकेउपयोगकेबीचहसरकीमदु्राऔरगहतशीलसांतुलिमेंपररवतटि- 

एकहवशे्लषणार्तमकिॉस-अिुभागीयअध्ययि 

3. 
यहदआपस्वेच्छासेअध्ययिमेंभागलेिेकेइच्छुकिैंतोआपसेप्रोफामाटभरिेकेक्षणसेपरीक्षाकेपरूािोिेतकिमारेसाथिामाांक

िकरिेकीअपेक्षाकीजातीि।ै 

 



96 
 

4. 
यहदआपइसअवहधकेदौरािअसिजमिससूकरतेिैंतोकृपयािमेंबताएांताहकिमआपकीमददकरसकें औरहबिाहकसीअहप्रय

प्रभावकेआपकीसमस्याओांकोदूरकरसकें । 

 

5. आपकोकोईप्रहतपहूतटऔरमुआवजाििींहदयाजाएगा। 

6. 
यहदआपहकसीभीक्षणइसशोधअध्ययिकोछोड़िाचाितेिैंतोआपऐसाकरिेकेहलएस्वतांत्रिैंऔरिमारीओरसेकोईबाधाििीं

िोगी। 

7. सिमहतपत्रप्राप्तकरिेसेपिलेअध्ययिकेजोहखम, असुहवधा, फायदेऔरिुकसािकाहववरणआपकोसमझायाजाएगा। 

 

8. 
इसअध्ययिसेप्राप्तआांकड़ोंकोगोपिीयरूपसेसांरहक्षतऔरअिुरहक्षतहकयाजाएगाऔरयहदफोर्ोकाउपयोगहकयाजाताितैो

आपकीपिचािउजागरििींकीजाएगी।फोर्ोप्रकाहशतिोिेपरअिुमहतलीजाएगी। 

 

9. 
इसअध्ययिकेहलएआवश्यकहवहभन्िपरीक्षणप्रहियाओांकेसभीजोहखमोंकेबारेमेंआपकोबतायाजाएगाऔरतदिुसारसि

महतलीजाएगी। 

 

10. 
यहदआपथकािुआमिससूकरतेिैंयापरीक्षणपरूाकरिेमेंअसमथटिैंतोआपकोहचांताकरिेकीआवश्यकताििींिऔैरिमेंबता

एांताहकआवश्यककदमउठाएजासकें । 

 

11. यहदआपहकसीभीक्षणसांतुष्टििींिैंतोआपहबिाहकसीपररणामकेहकसीभीसमयवापसलेसकतेिैं। 

 

 12. शोधकताटकािाम: 

फोििांबर: 

पता: 

 

13. गाइडकािाम: 

फोििांबर: 

पता: 

 

14. सांस्थािकािाम: 
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                                                        ANNEXURE II (A)  

LETTER OF CONSENT  

“CHANGE IN HEAD POSTURE AND DYNAMIC BALANCE AMONG 

SMARTPHONE USAGE IN AGE GROUP 18-25 YEARS – AN ANALYTICAL 

CROSS - SECTIONAL STUDY.”  

• I have received an explanation of the nature, purpose, duration and foreseeable 

effects and risks of the trial and what I will be expected to do. My questions 

have been answered satisfactorily.  

• I understand that my participation in the trial is voluntary and that I may refuse 

to participate or may withdraw from the trial at any time, without penalty or 

loss of benefits to which I am otherwise entitled.  

• I further understand that any information that becomes available during the 

course of the study that may affect my willingness to take part will be 

informed to me.  

• Institutional Ethics Committee authorities may wish to examine my medical 

records to verify the information collected. By signing this document, I give 

permission for this review of my records.  

• I understand that my identity will not be revealed in any report or publication.  

• I agree to take part in the above study.  

 

  _____________________                   __________                               

Name of research participant                  Signature/Thumb                                                                

 

 Date:  
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ANNEXURE II (B)  

स ांमती  

सांमेलन चेपत्र 

वृद्धगु्रप 18-25 वर् ांमधे्यस्म र्टव परआणिडोक्य वरड यनॅणमकसांतुलन मधे्यबदल - 

एकणवशे्लर्ि त्मकक्रॉस - णवभ गीयअभ्य स 

1. मल च चिीचेस्वरूप, हेतू, 

क ल वधीआणिसांभ व्यपररि मआणिजोखमी ांचेस्पष्टीकरिणमळ लेआहेआणिमल क यअपेणितआहे. 

म झ्य प्रश् ांचीसम ध नक रकउत्तरेदेण्य तआलीआहेत. 

२. 

मल समजलेआहेकीच चिीतम झ सहभ गऐच्छिकआहेआणिमीभ गघेण्य सनक रदेऊशकतोणकां व को

ित्य हीवेळीदांडणकां व कोित हीनुकस ननसोडत मीखर्ल म गेघेऊशकतो. 

I. 

मल पुढेहेसमजलेआहेकीअभ्य स च्य वेळीउपलब्धहोि रीकोितीहीम णहतीजीम झ्य सहभ ग च्य इिे

वरपररि मकरूशकतेमल कळणवलीज ईल. 

4. 

सांस्थ त्मकआच रसणमतीअणधक रीगोळ केलेल्य म णहतीचीपडत ळिीकरण्य स ठीम झ्य वैद्यकीयनोांदी

तप सण्य चीइि करूशकत त. य दस्तऐवज वरसहीकरून, 

मीम झ्य नोांदी ांच्य य पुनर वलोकन स ठीपरव नगीदेतो. 

I. मल समजलेआहेकीम झीओळखकोित्य हीअहव ल तणकां व प्रक शन तप्रकर्होि रन ही. 

Above. मीवरीलअभ्य स मधे्यभ गघेण्य ससहमतआहे. 

_____________________                                   __________ 

सांशोधनसहभ गीचेन व                             /स्व िरी 

त रीख 
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ANNEXURE II (C) 

णसमहत – पत्र  

 

18-25 

वर्षआयुसमूहमेंस्मार्षफोनकेउपयोगकेबीचससरकीमुद्राऔरगसिशीलसंिु

लनमेंपररविषन - एकसवशे्लर्णात्मकक्रॉस - अनुभागीयअध्ययन 

1. मुझेपरीक्षणकीप्रकृसि, उदे्दश्य, 

अवसिऔरदूरदशीप्रभावोऔंरजोखिमोकंास्पष्टीकरणप्राप्तहुआहैऔरमु

झसेक्याकरनेकीअपेक्षाकीजाएगी।मेरेसवालोकंासंिोर्जनकजवाबसद

यागयाहै। 

2. 

मैंसमझिाहंसकपरीक्षणमेंमेरीभागीदारीसै्वखिकहैऔरमैंसकसीभीसमय

सबनासकसीदंडयालाभोकें, सजसकेमैंअन्यथाहकदारहं, 

भागलेनेसेइनकारकरसकिाहंयापरीक्षणसेवापसलेसकिाहं। 

3. मैंयहभीसमझिाहंसकअध्ययनकेदौरानजोभीजानकारीउपलब्धहोगी, 

जोभागलेनेकीमेरीइिाकोप्रभासविकरसकिीहै, 

मुझेसूसचिसकयाजाएगा। 

4. 

संस्थागिआचारससमसिकेअसिकारीएकत्रकीगईजानकारीकोसत्यासपि
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करनेकेसलएमेरेमेसडकलररकॉडषकीजांचकरसकिेहैं।इसदस्तावेज़परह

स्ताक्षरकरके, मैंअपनेररकॉडषकीइससमीक्षाकीअनुमसिदेिाहं। 

5. 

मैंसमझिाहंसकसकसीररपोर्षयाप्रकाशनमेंमेरीपहचानउजागरनहीकंीजा

एगी। 

6. मैंउपरोक्तअध्ययनमेंभागलेनेकेसलएसहमिहं। 

______________                                            __________ 

शोिप्रसिभागीकानामहस्ताक्षर/अंगूठा 

सदनांक 
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                                      ANNEXURE III (A)  

PARAMETERS FOR ASSESSMENT OF OUTCOME MEASURES:  

• Procedure:  

 

• To assess Craniovertebral Angle using Goniometer-  

• Participants position:  

• Therapist position:  

• Testing procedure:.  

• Reliability and validity:  

 

b) Dynamic balance  

• Procedure:Star excursion balance test (SEBT)   

• It is a commonly used method for assessment of dynamic balance on 

clinical basis.  

• Measurement:  % lower limb   

• Participants’position: Participants were made to stand   

• Testing procedure: lower limb length was measured from the ASIS to 

medial malleolus in supine position by using a tape. Participants were asked to 

stand on one foot while reaching with the other leg out in 8 different directions in 

following order: anterior, anterolateral right, anterolateral left, medial right, 

medial left,posterior,posterolateral right and postero lateral left. Reach distance 

was recorded in cms and was normalized to each participant’s leg by:  

• SEBT performance scores using the following simple equation. Average 

distance in each direction (cm)=reach1+reach2+reach 3.   

• Relative (normalized) distance in each direction(%)=average distance in 

each direction/leg length *100  

• Measurement in each direction was taken and was compared with standard 

reference values.  

 

.   

Reliability and validity: 0.78-0.96 . [8, 26] 
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                                        ANNEXURE III (B)  

 

SCALES  

 

 

a)SMARTPHONE ADDICTION SCALE – SHORT VERSION (IN ENGLISH)  

 

 Strongly 

disagree  
Disagree   Weakly 

disagree  
Weakly 

agree  
Agree   Strongly 

agree  
1)Missing planned work due to 

smartphone use   
 

1  2  3  4  5  6  

2)Having a hard time concentrating 

in class, while doing 

assignments, or while working 

due to smartphone use  
 

1  2  3  4  5  6  

3)Feeling pain in the wrists or at the 

back of the neck while using a 

smartphone   
 

1  2  3  4  5  6  

4)Won’t be able to stand not having a 

smartphone   

 

1  2  3  4  5  6  

5)Feeling impatient and fretful when 

I am not holding my smartphone   
 

1  2  3  4  5  6  

6)Having my smartphone in my mind 

even when I am not using it   

 

1  2  3  4  5  6  

7)I will never give up using my 

smartphone even when my daily 

life is already greatly affected by 

it.   
 

1  2  3  4  5  6  

8)Constantly checking my 

smartphone so as not to miss 

conversations between other 

people on Twitter or Facebook  
 

1  2  3  4  5  6  

9)Using my smartphone longer than I 

had intended   
 

1  2  3  4  5  6  

10)The people around me tell me that 

I use my smartphone too much.  
1  2  3  4  5  6  

Score of >30 – Excessive Smartphone Users  
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स्म र्र्फोन व्यसन प्रम णाा त: लह न आवृत्ती (IN MARATHI)  

 

 अध

जब 

त 

म 

न्य

न ही 

अस

हम

त 

अणश

णपे 

सहम

तन 

ही 

कम

कु 

वत

सह

मत 

स

ह

म

त 

पू

णा

र्

णपे 

सह

मत 

1.स्म र्र्फोनव परल्य मुळेधनयोधजतक महोतन ही 1  2  3  4  5  6  

2.स्म र्र्फोन व परल्य मुळे लिकें  णधतकररे, गृहप ठ 

कररेधकां  व क मकररेऔघड्ज ने 

1  2  3  4  5  6  

3.स्म र्र्फोनव परत न मनगर् मधे्यधकां  

व म नच्य म गीलब जूसवेदटन ज णावते 

1  2  3  4  5  6  

4.स्म र्र्फोन नसत न रह वतन ही 1  2  3  4  5  6  

5.स्म र्र्फोनह त तनसल्य चणअीरआणधधचड्धचड्ाेणप ज 

णावतो 

1  2  3  4  5  6  

6.स्म र्र्फोनव परतनसत न हीमीक यमत्य च चधवच र

करतर हतो 

1  2  3  4  5  6  

7.म झ्य दैनांधदटनजीवन वरणआीप सूनचत्य च मोठ पररर 

मझ ल असल तरीहीमीम झ स्म र्र्फोनव पररेणकीही

सोड्णाा रन ही.  

 

1  2  3  4  5  6  

8.मी सतत 

स्म र्र्फोनतप सतोजेणााेकरुनम झ इतरलोक ांशी 

सांव दटतुरु्नये 

1  2  3  4  5  6  

9.ठरवलेल्य वेळ पेि ज स्तक ळस्म र्र्फोनच उपयोगक

रतो 

1  2  3  4  5  6  

10.आजूब जूचेलोकमल स ांगत तकीमीम झ स्म र्र्फोन

खूपव परतो 

1  2  3  4  5  6  

स्म र्र्फोनकीलतक पैम न - छोर्  सांस्करर (IN HINDI)  

 

 दृढ़त 

पूवर्क 

असह

मत 

अस

हमत 

कम

जोर 

रूप

से 

कमजोररू

पसेसहमत 

सह

मत 

दृढ़त 

पूवर्क 

सहमत 



104 
 

अस

हमत 

1)स्म र्र्फोनकेउपयोगकेक ररधनयोधजत

क यर्मेंचूक 

1  2  3  4  5  6  

2)स्म र्र्फोनकेउपयोगकेक ररक मकरते

समय अस इनमेंर् 

करतेसमय, क्ल समेंध्य नकें  

णधतकरनेमेंकधठनहोन  

1  2  3  4  5  6  

3)स्म र्र्फोनक उपयोगकरतेसमय 

कल ई य गदटर्नकेपीछेदटदटर् 

महसूसकरन  

1  2  3  4  5  6  

4)स्म र्र्फोनकेधबन नही ांरहसकते 1  2  3  4  5  6  

5)जबमैंअपन स्म र्र्फोन 

उपयोगनही ांकरत  हां, 

मैंणअीरमहसूसकरत  हां 

1  2  3  4  5  6  

6)स्म र्र्फोनमेरेधदटम गमेंहैभलेहीमैंइस

क इसे्तम लनही ांकररह हां 

1  2  3  4  5  6  

7)मैंअपनेस्म र्र्फोनक उपयोगकरन क

भीनही ांछोडूांग , 

भलेहीमेर दैधनकजीवनइससेप्रभ धवत

हो 

1  2  3  4  5  6  

8)लग त रअपनेस्म र्र्फोनकीज ांचकररहे

हैंत धकअन्यलोगोांकेबीचब तचीतनछू 

रे् 

1  2  3  4  5  6  

9)अपनेस्म र्र्फोनक उपयोगकरने 

केधलएधजतन मैंनेइर द टधकय थ 

उससेअणधकसमयतक उपयोग 

करन  

1  2  3  4  5  6  

10)मेरेआसप सकेलोगमुझेबत तेहैंधकमैं

अपनेस्म र्र्फोनक बहुत 

अणधकउपयोगकरत हां 

1  2  3  4  5  6  

 

 

ANNEXURE III (C)  

DATA COLLECTION TOOLS:  
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ANNEXURE III (D) 

CASE RECORD 

FORM  

• DATE:  

• NAME:   

• AGE:  

• GENDER:  

• WEIGHT:  

• HEIGHT:  

• HAND DOMINANCE:  

• CRANIOVERTEBRAL ANGLE: s 

• SAS-SV SCORE:  

• LIMB LENGTH in cm 

• STAR EXCURSION BALANCE TEST (distance in cms):  
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 TIMELINE / GANTT CHART 
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MASTERCHART 
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rior

anter

ome

dial

medi

al

poste

rome

dial

poste

rior

poste

rolat

eral

latera

l 

anter

olate

ral

Ante
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dial

medi

al

poste
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dial

poste

rior

poste

rolat
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latera

l 

anter

olate

ral

limbl

ength

Age GenderCVASAS-SV Score

25 F 40 38 71 76 77 80 68 62 43 71 85 86 74 73 57 41 38 59 90

25 M 44 38 94 97 98 100 79 64 62 98 100 101 98 80 84 65 61 82 89.5

25 M 42 43 58 61 100 65 65 51 41 65 62 70 55 61 67 58 61 65 85

25 F 45 42 80 89 75 54 54 53 54 66 85 91 78 59 59 55 56 69 87.5

25 M 38 51 93 102 99 95 84 71 99 50 99 100 100 87 87 75 51 86 86.5

25 M 48 35 79 86 68 70 57 52 43 84 82 89 69 52 63 50 36 88 86

25 F 41 38 79 85 74 72 63 57 46 78 80 89 70 62 68 57 45 91 86

25 M 41 40 88 97 103 98 66 54 59 83 92 92 95 66 57 58 43 93 87.5

25 M 38 39 78 86 77 81 70 50 45 68 86 83 66 72 66 66 62 72 87

25 F 39 45 86 59 94 79 72 56 48 55 89 66 96 80 66 46 49 61 86

24 M 48 42 74 76 71 65 60 66 51 73 76 85 72 67 55 62 57 76 82.5

24 F 45 46 88 92 83 80 66 46 48 61 89 58 94 79 71 52 47 54 90.5

24 M 44 37 94 99 97 106 19 64 62 98 100 105 98 80 85 65 62 83 89.5

24 F 42 38 59 61 79 72 56 51 41 67 66 63 67 67 60 52 48 63.5 85

24 M 34 46 87 96 103 99 66 56 62 84 92 93 95 66 58 59 45 94 90

24 F 36 44 72 87 67 72 60 51 49 79 73 78 78 58 59 75 55 70 92

23 F 48 34 61 64 65.7 67.5 59.5 78 44 68 58 68 55.5 66 59 63 61.5 52.7 75

23 M 40 53 74 79 53 59 61 44 55 65 56 62 50 44 46 47 49 62 83

23 F 45 46 71 82 66 77 52 50 49 74 69 77 69 62 59 66 49 65 86

23 M 44 35 68 76 64 72 54 46 44 74 69 71 66 58 52 53 47 68 86

23 F 44 53 82 88 79 82 71 50 45 67 87 83 66 70 67 65 61 74 87.5

23 F 35 37 70 75 76 80 67 60 41 69 83 85 74 72 56 35 30 59 92.5

23 F 46 37 65.5 66 48 55 44 53.5 43 68 70 76.5 57.5 67 57 48.5 47 69 89.5

22 F 42 43 78 86 71 70 61 54 44 81 82 89 69 58 66 55 40 90 85

21 M 48 40 90 94 81 67 47 35 81 89 98 82 84 70 63 31 68 92 87

21 M 41 34 83 73 64 83 56 52 71 67 68 73 63 55 49 44 66 69 88

21 F 46 46 54 55 54 55 56 52 53 60 60 54 64 60 58 59 64 67 85

19 F 36 38 71 82 65 73 54 49 45 74 73 75 71 59 56 65 52 78 89

18 M 45 45 104 105 111 116 99 84 83 100 108 107 97 98 104 96 105 78 95.5

18 M 48 41 70 69 69 40 54 50 38 66 66 68 52 50 53 48 39 65 82

25 M 50 24 98 93 93 83 87 75 52 83 92 95 92 94 84 70.7 56 79 87.5

25 M 50 17 60 62 76 62 50 44 64 60 58 61 78 65 65 50 43 65 75

25 M 50 32 97 96 97 90 75 60 62 94 94 97 98 93 76 62 60 96 94

25 M 50 19 65 65 63 45 56 53 45 68 70 69 69 43 58 54 43 66 88.5

25 F 50 29 80 84 76 80 68 52 46 70 78 86 77 81 70 50 45 68 86.5

25 F 50 23 66 74 65 70 56 47 48 78 68 76 64 72 54 46 44 74 89

24 F 50 19 64 61 65 67 62 76 44 67 65 62 66 69 64 78 47 69 76

24 M 50 26 92.3 78.1 91.4 87.7 85.6 67.1 45.3 69.8 86.2 85.8 94.4 67.5 70.5 65.7 45.1 68.1 86.5

24 F 50 26 83 73 64 83 57 54 72 67 86 75 65 80 58 59 74 69 87.5

24 F 50 30 70.5 75.5 76.5 80 67.1 60.8 41.7 69.8 83.3 85.6 74.1 72.3 56 35 29.5 59 86

24 M 50 20 66 68 52 50 53 48 39 65 69 67 54 52 56 50 42 71 89

24 M 50 31 70 69 69 40 54 50 38 66 72 70 72 42 57 52 42 67 87

24 F 50 32 52.3 53.3 53.1 53.5 53.5 49.5 50.7 57.8 58.6 55 59.3 57.8 58.8 61 58.5 63.3 82

24 M 50 29 82 89 69 58 66 55 40 90 81 86 66 60 65 52 42 89 87.5

23 F 50 22 98 82 84 70 63 31 68 92 96 81 85 72 64 35 66 89 87

23 F 50 26 68 73 63 55 49 44 66 69 69 72 65 58 52 50 68 72 89

23 M 50 13 60 54 64 60 58 59 64 67 62 58 67 62 60 60 66 69 83

23 F 50 29 70.5 75.5 76.5 80 67.1 60.8 41.7 69.8 83.3 85.6 74.1 72.3 56 35 29.5 59 90

23 M 50 24 58 61 100 65 65 51 41 65 62 64 61 67 67 55 48 67 85

23 F 50 32 71 82 65 73 54 49 45 74 73 85 65 75 58 52 48 78 88

23 F 50 30 90.3 94 81 85 67 47 31 81 89 97.3 85 83.3 74.6 66 30.2 69.6 81.5

23 F 50 27 59 61 79 72 56 51 41 67 63 62 76 70 58 54 42 64 86

23 M 50 26 87 96 103 99 66 56 62 84 85 94 98 96 65 58 64 86 85.5

22 F 50 27 72 87 67 72 60 51 49 79 70 88 65 71 62 52 50 80 92

22 F 50 33 92.6 103 99 94.5 84.3 70.7 99 49.6 98.5 99.8 99.8 87.3 87.3 75.3 50.5 85.8 90

22 F 50 12 58 61 78 65 65 50 43 65 60 62 76 62 50 44 64 60 85

22 M 50 32 94 97 98 93 76 62 60 96 97 96 97 90 75 60 62 94 87

22 M 50 29 70 69 69 43 58 54 43 66 65 65 63 45 56 53 45 68 86

18 M 50 32 78 86 77 81 70 50 45 68 80 84 76 80 68 52 46 70 86

18 M 50 29 68 76 64 72 54 46 44 74 66 74 65 70 56 47 48 78 86
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INTRODUCTION  

Gait is described as a translatory progression of body as a whole, produced by coordinated, 

rotatory movements of body segments. The alternating movements of the lower extremities 

support and carry along the head, arms and trunk.(1) Gait cycle includes the activities that occur 

from the point of initial contact of one lower limb to point at which same extremity contacts the 

ground again. Gait initiation is divided into two phases – Stance phase and Swing phase. Stance 

phase begins as soon as one extremity contacts the ground and continues only as long as same 

portion of foot is in contact with the ground.(1–4) Swing phase beings as soon as the toe of the 

extremity leaves the ground and ceases just before the heel strike or contact of the same 

extremity. Stance phase consist of – Loading response, mid stance, Terminal stance and Pre 

swing. Swing phase consist of – Initial swing, mid swing, Terminal swing. (1–3,5) 

 Spatiotemporal means belonging to both space and time or both space-time. 

Spatiotemporal gait parameters include walking speed which is measure in meters/second, stride 

length which is measured in meters and stance phase duration which is measured in seconds.(1–

4) 

                    Piriformis muscle syndrome is a condition in which the piriformis muscle spasms, and 

compress the surrounding structures, including the sciatic nerve and blood vessels, causing low 

back pain, buttock pain, and muscular weakness of the lower extremity.(6–11) The piriformis 

muscle originates on the anterior surface of the sacrum, and it attaches to the medial aspect of 

the greater trochanter(12,13). Its principal action is to externally rotate the hip. It additionally acts 

as a weak abductor and flexor. It is innervated by the spinal nerves L5 to S2.(6,12) An initial 

description was given by Yeoman in 1928. In 1934, Freiberg recognized the signs specific to this 

syndrome, but it was only in 1947 that Robinson called this clinical entity the ‘‘piriformis’’, or 

pyramidal syndrome.(7,8,14) Piriformis syndrome can be classified as primary piriformis syndrome 

and secondary piriformis syndrome. Primary piriformis muscle syndrome has an anatomic cause, 

such as a split piriformis muscle, split sciatic nerve or an anomalous sciatic nerve path while 

secondary piriformis muscle syndrome occurs as a result of a precipitating cause, including 
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macrotrauma, microtrauma, ischemic mass effect, and local ischemia.(13,15,16) PMS features 

aggravate due to prolonged sitting and lying down on the affected side; ambulation, in contrast, 

improves patients’ sufferings to some extent. Inconsistent clinical manifestations concerning 

PMS makes the condition a diagnostic difficulty for the respective physicians’ in most of the 

cases.(17,18) 

                    Usham Shyamkesho Singh et.al. conducted a study on 2910 patients, in which 182 

cases (M: 28, F: 154) in the age range of 19-75 years with a mean age of 43 years were clinically 

diagnosed as piriformis syndrome. Prevalence of piriformis syndrome was 6.25%. The females 

were found to be more affected. In this study, the male to female ratio was found to be 1:6.4.(15,19) 

Piriformis muscle syndrome is more common in women than men, which may be associated with 

biomechanics as women tend to have wider quadriceps femoris muscle angle (i.e., “Q angle”) in 

the os coxae (pelvis) of women.(8,15,19,20) Another study conducted be Malaika mondal et.al found 

that there is a 79.2% prevalence of piriformis tightness in healthy sedentary individuals.(21) Few 

studies also found out that prevalence of piriformis syndrome was highest in third and fourth 

decade.(15,19,22,23) The risk factors for piriformis syndrome include overuse or repetitive trauma, 

long hours of sitting, keeping wallet in back pocket, sedentary lifestyle, etc.(21–23) It may also be 

caused because of impingement of sciatic nerve between the piriformis muscle. Various causes 

of impingement have been reported: congenital anomalies where the nerve or one of its 

branches passes through the piriformis muscle; trauma to the muscle including hematoma; 

overuse reported in athletes; muscle hypertrophy; shortening of the muscle; infection within the 

muscle; and leg length discrepancy.(6,15,17,24)   Spasm of the piriformis muscle and sacral 

dysfunction (e.g., torsion) cause stress on the sacrotuberous ligament. This stress may lead to 

compression of the pudendal nerves or increased mechanical stress on the innominate bones, 

potentially causing groin and pelvic pain.(16,18) Compression of the fibular branch of the sciatic 

nerve often causes pain or paresthesia in the posterior thigh.(20,25)  

  The diagnosis of piriformis syndrome can be done clinically. While observing the 

patient in supine the attitude of lower limb in excessive lateral rotation may provide evidence of 

piriformis syndrome.(14) During palpation there may be tenderness present in the piriformis 
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muscle. Few special tests have also been designed to clinically diagnose piriformis syndrome 

which are Freiberg test, the flexion adduction and internal rotation (FAIR) test, Beatty’s test, Pace 

and Nagle’s resisted contraction test and Fishman FAIR test.(6,7,9,14,26–29) 

  The piriformis muscle rotates the femur during hip extension and abducts the 

femur during flexion of the hip. The abduction of femur is critical during the gait cycle as it shifts 

the body weight to the opposite side which prevents one from falling.(4,30) That means, the stance 

phase of the gait cycle induces extensibility of piriformis muscle and the swing phase induces 

strong contraction of the piriformis muscle. One complete gait cycle strains the piriformis muscle. 

This activation of piriformis muscle results in hypertrophy of myofibrils as compared to other 

proximal muscles.(1–3) 

The piriformis syndrome leads to the increase of internal rotation or adduction of the hip joint 

due to the pain. On the contrary, the patient would tend to walk by a limp gait by holding the leg 

in a shortened and externally rotated position.(31,32) One study revealed that patient would 

decrease hip extension during terminal stance bilaterally, and increased hip adduction, increased 

hip internal rotation on the affected side.(31,33) Some studies also revealed that the range of 

motion of hip extension was decreased and range of motion of hip external rotation was 

increased during gait cycle.(34) A clear understanding of the influence of PMS on hip kinematics 

during level walking is crucial to improve rehabilitation programs including gait retraining, to 

evaluate the effectiveness of therapeutic procedures, and to prevent further injuries. 

  The study was designed to find out the gait deviations in patients with piriformis 

syndrome which has become a very common condition in the recent times. This study will help 

us improve performance, eliminating or diminishing abnormal stresses, and decreasing energy 

expenditure during gait cycle in patients with piriformis syndrome. 
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RATIONALE FOR THE STUDY 

The piriformis muscle is under strain during the entire gait cycle and it is postulated that it may 

be more prone to hypertrophy than other muscles in the region. Gait abnormalities may 

accentuate this, especially if they result in increased internal rotation or adduction such as with 

a leg length discrepancy.(15,24,31–33) 

                    Gait analysis has been used to evaluate the pathology of locomotors and the 

assessment of treatment. The malfunction of the piriformis muscle leads to the increase of 

internal rotation or adduction of the hip joint due to the pain. On the contrary, the patient would 

tend to walk by a limp gait by holding the leg in a shortened and externally rotated position.(31,32) 

                    While Rodrigue et.al revealed that patient would decrease hip extension during 

terminal stance bilaterally, and increased hip adduction, increased hip internal rotation on the 

affected side.(33) 

                    A study conducted on Prevalence of Piriformis Tightness in Healthy Sedentary 

Individuals by Malika Mondal et.al. (July 2017) found out that out of 200 subjects that were taken 

159 subjects (79.5%) had piriformis tightness which further leads to piriformis muscle 

syndrome.(21) 

                   Considering the current pandemic, the outdoor activities are restricted and have 

become more home bound because of which people’s lifestyle has become sedentary. But the 

number of studies based on gait analysis in Piriformis syndrome are very limited which does not 

give exact depiction of problem and its solution and lacks quantitative evidence. Therefore, the 

current study is designed to address gait deviations in patients with piriformis syndrome vs 

healthy individuals. 
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RESEARCH QUESTION 

PRIMARY RESEARCH QUESTION  

 

What is the difference in spatiotemporal gait parameters of patients with piriformis syndrome 

and those of healthy individuals? 

 

Other research question 1: - Not applicable 

Other research question 2: - Not applicable 
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HYPOTHESIS 

PRIMARY HYPOTHESIS 

   

 Alternate 

“There is alteration in spatiotemporal gait parameters in patients with piriformis muscle 

syndrome when compared to healthy individuals.” 

 

 Null  

“There is no alteration in spatiotemporal gait parameters in patients with piriformis muscle 

syndrome when compared to healthy individuals.” 

 

OTHER HYPOTHESIS 1: Not applicable 

 

OTHER HYPOTHESIS 2: Not applicable 
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OBJECTIVES 

 PRIMARY OBJECTIVE  

 To compare the difference in spatiotemporal gait parameters amongst patients with piriformis 

muscle syndrome and healthy individual in terms of walking speed, stride length and stance 

phase duration using gait analyser. 

 

 Another objective 1: Not applicable 

 

 Another objective 2: Not applicable 
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REVIEW OF LITERATURE  

In the present situation piriformis muscle has become functional key muscle because every 

person has been confined to their home with limited outdoor activities therefore considering the 

importance of piriformis muscle in gait cycle the study topic is taken up to compare the 

spatiotemporal gait parameters amongst patients with piriformis muscle syndrome vs healthy 

individuals. 

                         Ample amount of literature is reviewed in various journals, online articles, websites 

like physiopedia, CANTA, academia. The relevant literature is referred from pubmed, clinical key, 

med line, springer, google scholar. Database is made of textbook and reference books as well as 

published paper print of journals Elsevier, Indian journal of forensic medicine and toxicology. The 

methodology is designed on the basis of clinical research books, textbook and articles published 

in journals. 

 

 Ebrahimi Takamjani Ismail et.al. in 2020 conducted a study on “Gait analysis of patients with 

piriformis muscle syndrome compared to healthy controls”. This study was conducted in 

Tehran, Iran in which gait analysis was done on 30 patients with PMS and was compared to 

30 healthy controls with same BMI as that of patients with PMS on 3-D gait analyser in which 

it was seen Patients with PMS seem to have different kinematic changes during level walking. 

Changing the peak flexion and extension of the hip joint is considered a strategy to enable 

pain-free gait in patients with PMS. Further, the knee kinematics are modified consequent to 

the change of hip joint kinematics.(34) 

 Kevork Hopayian et.al. conducted a systemic review in 2017 on “Four symptoms define the 

piriformis syndrome: an updated systematic review of its clinical features”. This study was 

conducted of case, cross-sectional and prevalence studies and resulted as the commonest 

features reported were: buttock pain, pain aggravated on sitting, external tenderness near 

the greater sciatic notch and pain on any maneuver that increases piriformis muscle tension, 
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and limitation of straight leg raising. The quality of case reports since the previous review has 

not improved with considerable under-reporting of presumed negative tests.(6) 

  In 2013 F. Michel conducted study in Besacon, France on “The piriformis muscle syndrome: 

An exploration of anatomical context, pathophysiological hypotheses and diagnostic criteria” 

in which Based on the anatomical descriptions of the piriformis muscle, dissections were 

performed in the anatomy laboratory on embalmed adult human cadavers. Dissection was 

carried out classically, segment by segment, so as to highlight the relations of the external 

pelvic portion of the piriformis muscle in the external iliac fossa and was concluded by stating 

PMS diagnosis is exclusively clinical, and the only objective of paraclinical evaluation is to 

eliminate differential diagnoses. The entity under discussion is real, and we favor the Freiberg 

stretching manoeuvre and Beatty’s resisted contraction manoeuvre.(7) 

 H.P. Huang et.al.  conducted a study in 2015 on “Gait Analysis of Patients with Unilateral 

Piriformis Syndrome” in which gait analysis was done on six patients between the age group 

of 50-70 years with unilateral PMS using a 3-D gait analyser and found out that patients with 

PS show significant increase gait speed and cadence, and peak extensor moments with 

increased flexion, abduction and internal rotation at the hip during the whole gait cycle. There 

were no significant differences in all the variables between the affected and unaffected limb 

in the patient group.(31) 

 A study was conducted by Norman A. Broadhurst et.al. in 2004 on “Piriformis Syndrome: 

Correlation of Muscle Morphology With Symptoms and Signs” in which A series of 27 

consecutive patients (26 women, 1 man; average age, 48y) with chronic low lumbosacral or 

buttock pain, who presented to a musculoskeletal clinic over a 12-month period, underwent 

ultrasound assessment of piriformis muscle morphology in which symptomatic piriformis 

muscle was injected with bupivacaine after pain was assessed on a visual analog scale (VAS), 

using the resisted abduction test and the result was that the This study did not provide a 

criterion standard for the diagnosis of piriformis syndrome, but it did support the syndrome 

as a contributing factor in chronic buttock pain and very low back pain.(35) 
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 A study was conducted in 2002 on “Piriformis Syndrome: Diagnosis, Treatment, and 

Outcome—a 10-Year Study” which was done by Loren M. Fishman and group where the aim 

of the study was to validate an operational definition of piriformis syndrome based on 

prolongation of the H-reflex with hip flexion, adduction, and internal rotation (FAIR) and to 

assess efficacy of conservative therapy and surgery to relieve symptoms and reduce disability. 

This study was conducted on 918 patients and the patients which were selected were Patients 

with significant (3 standard deviations [SDs]) FAIR tests received injection, physical therapy, 

and serially reported pain and disability assessments. Forty-three patients (6.47%) had 

surgery. The result of this study was that the FAIR test had the sensitivity and specificity of 

0.881 and 0.832 respectively which concluded by saying that The FAIR test correlates well 

with a working definition of piriformis syndrome and is a better predictor of successful 

physical therapy and surgery than the working definition. The FAIR test, coupled with 

injection and physical therapy and/or surgery, appears to be effective means to diagnose and 

treat piriformis syndrome.(26) 

 J.W. Thomas Byrd conducted a study on “Piriformis syndrome” in 2005. The aim of this study 

was to find out the best treatment for the piriformis syndrome. First a thorough assessment 

was done for every patient. After diagnosis of piriformis syndrome conservative treatment 

was done in which stretching exercises with pain relieving modalities were given with 

injections in piriformis muscle if the pain was no relieved the patient was given surgical 

treatment. The conclusion of this study was that many cases of piriformis syndrome and 

related conditions will respond to conservative treatment. When more aggressive 

intervention is contemplated, the evaluation must be thorough to substantiate the diagnosis 

as reliably as possible.(13) 

 In 1994 Betty et.al. conducted a study on “The Piriformis Muscle Syndrome: A Simple 

Diagnostic Maneuver”. This study describes a maneuver performed by the patient lying with 

the painful side up, the painful leg flexed, and the knee resting on the table. Buttock pain is 

produced when the patient lifts and holds the knee several inches off the table. The maneuver 

produced deep buttock pain in three patients with piriformis syndrome. This maneuver which 

is described in this report was helpful in diagnosing the piriformis syndrome. It relies on 
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contraction of the muscle, rather than stretching, which the author believes better 

reproduces the actual syndrome.(27) 

 Malika Mondal et.al conducted a study 2017 on “Prevalence of Piriformis Tightness in Healthy 

Sedentary Individuals: A Cross-Sectional Study” where 200 subjects enrolled in this study 

were evaluated and screened on the basis of the inclusion and exclusion criteria. Tightness of 

piriformis muscle was assessed using piriformis stretch test and seated piriformis stretch 

clinical test and found out Piriformis tightness was present in 159 subjects (79.5%). 

Prevalence of piriformis tightness was highest in third decade.(21) 

 Vaishnavi S Desai et.al. conducted a study in 2020 on “Prevalence of Piriformis Tightness with 

Relevance of Sitting Duration in Bankers (published in Indian Journal of Forensic Medicine & 

Toxicology, July-September 2020, Vol. 14, No. 3)” where attempt was made to find the data 

and trends in piriformis tightness and its prevalence in bankers where 260 patients (M:162, 

F:98) were included in the study. Out of 260 subjects 135(51.92%) bankers were having 

piriformis tightness.(22) 

 Usham Shyamkesho Singh et.al. conducted a study in 2013 on “Prevalence of piriformis 

syndrome among the cases of low back/buttock pain with sciatica: A prospective study” 

where the aim of this study was to find out the prevalence and causes of piriformis syndrome 

in patients with complain of low back pain/buttock pain with sciatica and found out that out 

of 2910 patients, 182 cases (M: 28, F: 154) in the age range of 19-75 years with a mean age 

of 43 years were clinically diagnosed as piriformis syndrome. Prevalence of piriformis 

syndrome was 6.25%.(15)   

 Mariana BARZU conducted a study in 2013 on “Diagnostic Methods in Piriformis Syndrome” 

where the aim was to gather the most popular functional tests used in the practice to 

diagnose the piriformis syndrome. In this study the author concluded Sciatica produced by an 

overstressed and bulky piriformis muscle may be diagnosed through observation of the 

position and way to move of the patient and through simple functional tests. The tests 

presented in the present paper reproduce the pain reported by the patient through 

movements which stretch or over contract the piriformis muscle. The most popular tests from 

the above are the Beatty maneuver, Freiberg test and the Pace test along with FAIR test.(9) 
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 J. Erik Giphart et.al. conducted a study in 2012 on “Recruitment and Activity of the Pectineus 

and Piriformis Muscles During Hip Rehabilitation Exercises”. The purpose of this study was to 

describe the pectineus and piriformis muscle activation levels during 13 rehabilitation 

exercises designed to strengthen the hip musculature.  10 healthy subjects were selected 

which included 5 men and 5 women. the result of this study was that both the highest peak 

pectineus activation (62.8% ± 26.6% MVC) and the highest mean pectineus activation (33.1% 

± 17.4% MVC) were measured during the supine hip flexion exercise. Moderate activation 

was found during the single- and double legged bridge and both phases of the stool hip 

rotation exercise. The highest peak piriformis activation was observed in the single-legged 

bridge (MVC, 35.7% ±  25.7%), and the highest mean piriformis activation was observed in 

the prone heel squeeze (MVC, 24.3% ±  8.2%).(36) 

 Lay Khoon Lau et.al conducted a study in 2020 on “Reference Values of Gait Speed and Gait 

Spatiotemporal Parameters for a South East Asian Population: The Yishun Study”. In this study 

a total of 507 community-dwelling adults, aged 21–90 years were recruited into the study 

through random sampling, filling quotas of 20–40 participants in each sex and age group (10-

year age groups between 21 and 60 years; 5-year age groups beyond age 60 years). 

Demographic data, height, weight and information on comorbidities were recorded. Habitual 

gait speed and spatiotemporal parameters were measured, and the average of three trials 

was recorded using the GAITRite system where the found out that the Gait speed peaked in 

their 40s for both men and women, but the trajectories differed slightly across age groups. 

Although similar for men in their 50s and 60s, gait speed was significantly slower among those 

aged 71 years and older. For women beyond 50 years old, gait slowed with age. After 

adjusting for height, women were found to walk significantly faster and with a longer step 

length than men. Women also walked with a significantly narrower stride width and less 

external rotation of the feet. The lowest quintile for gait speed in our study cohort was 

0.9m/s, below the recommended cut-off of 1.0m/s. They established the reference values as 

well as the quintiles for gait speed and spatiotemporal gait parameters across adult age 

groups in a multi-ethnic Asian population.(37) 
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 Operational definition of the gait was referred from Chapter 48 of the book “The mechanics 

and pathomechanics of human movement by Carol A. Oatis 3rd edition” page no. 2931- 

3015.(2) 

 Introduction and operational definition were taken from Chapter 14 of book “Joint structure 

and function: A comprehensive analysis by Pamela K. Levangie, Cynthia C. Norkins, Michael 

D. Lewek 6th edition” page no. 473-510.(1) 

 To understand the concept of gait analysis Chapter 6 of the book “The physiology of the joints 

by A.I. Kapandji volume 2” page no. 264-288.(3) 

 For the operational definitions, introduction and understanding of the piriformis syndrome 

the book “The low back pain handbook: A practical guide for the primary care clinician by 

Cole and Herring” was referred.(38) 

 A study conducted by Sumedh Shah et.al. in 2019 on “Epidemiology and etiology of secondary 

piriformis syndrome: A single-institution retrospective study” where 143 patients were 

included in which pelvic MRI was done and the patients involving sciatic nerve and piriformis 

muscle were included. In this study their aim was to elucidate the epidemiology of PS and 

assess various causes of the syndrome. It was found out that their findings suggested possible 

trends in extra-spinal sciatica. Affected males appeared more likely to present with tumor, 

while affected females were more likely to present younger, but with aberrant anatomy. 

Steroid injections appeared to be suboptimal in most cases.(19) 

 Lori A. Boyajian-O’Neill et.al. conducted a study in 2008 on “Diagnosis and Management of 

Piriformis Syndrome: An Osteopathic Approach” where the aim was to review the pathologic 

features of piriformis syndrome and the diagnostic criteria and treatments available for 

patients with this condition. Emphasis is placed on the application of osteopathic principles 

and practice in diagnosis and treatment and concluded by stating A holistic approach to 

diagnosis involves a thorough neurologic history and physical assessment of the patient, 

inclusive of the osteopathic structural examination, based on the pathologic characteristics 

of piriformis syndrome. Osteopathic manipulative treatment can be used as one of several 

possible nonpharmacologic therapies for these patients. Nonpharmacologic therapies can be 
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used alone or in conjunction with pharmacologic treatments in the management of piriformis 

syndrome in an attempt to avoid surgical intervention.(20) 

 Soleman Warner et.al. conducted a study in 2018 on “Prevalence of piriformis syndrome 

among university of Lahore male students” where the objective of the study was to find the 

prevalence of piriformis syndrome among students of University of Lahore. The result 

showed 5% prevalence of piriformis syndrome in male students of University of Lahore. There 

was a relationship with long sitting and weak muscles among students and poor body 

mechanics lead to piriformis syndrome.(39) 

 Danilo Jankovic et.al. conducted a review on “Piriformis syndrome: etiology, diagnosis, and 

management” in the year 2013 where the aim was to provide the pathophysiology and 

diagnostic criteria of the piriformis syndrome (PS), an underdiagnosed cause of buttock and 

leg pain that can be difficult to treat. Based on existing evidence, frequencies of clinical 

features are estimated in patients reported to have PS. Where the conclusion Piriformis 

syndrome continues to be a controversial diagnosis for sciatic pain. Electrophysiological 

testing and nerve blocks play important roles when the diagnosis is uncertain. Injection of 

local anesthetics, steroids, and botulinum toxin into the piriformis muscle can serve both 

diagnostic and therapeutic purposes. An ultrasound-guided injection technique offers 

improved accuracy in locating the piriformis muscle. Optimizing the therapeutic approach 

requires an interdisciplinary evaluation of treatment.(40) 

 Ni Made Wira Tania Astarini et.al. conducted a study in 2022 on “Prevalence and risk factor 

of piriformis syndrome among online motorcycle taxis in Denpasar, Bali” where the purpose 

was find out the prevalence and risk factors of Piriformis syndrome in online motorcycle taxis 

in Denpasar where the result showed that prevalence and risk factor of piriformis syndrome 

based on risk factors for work duration: the prevalence of Piriformis syndrome in respondents 

with a duration of work of more than 8 hours was 48 (55.2%) respondents while 39 

respondents (44.8%) in respondents with a duration of work of fewer than 8 hours. Based on 

the habit of putting a wallet in the back pocket, there were 33 (37.9%) respondents who had 

that habit while respondents without that habit had 54 respondents(62.1%).(23) 
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 Subhasis Ranjan Mitra et.al. reviwed piriformis syndrome in year 2014 and found out 

Piriformis syndrome is a painful musculoskeletal condition resembling sciatica, secondary to 

sciatic nerve entrapment in piriformis muscle at the greater sciatic notch and responsible for 

6%cases of low back pain, also called back pocket sciatica or wallet sciatica, first described in 

1928 by Yeoman. It usually occurs due to abnormalities in piriformis muscle such as 

hypertrophy, inflammation and anatomic variations resulting in irritation and entrapment of 

sciatic nerve. The diagnosis of piriformis syndrome is made by clinical features, 

electromyography and nerve conduction velocity, computed tomography, magnetic 

resonance imaging and bone scan. Management of piriformis syndrome includes nonsurgical 

and surgical interventions. Non-surgical management includes- nonsteroidal anti-

inflammatory drugs, physical therapy, ultrasound, correction of biomechanical abnormality, 

lifestyle modifications, local anesthetic and/or steroid injection into the piriformis muscle. 

Surgical management includes-surgical release of piriformis muscle and decompression of 

the sciatic nerve.(41) 

 J. Blair Pace and Dennis Nagle conducted a study on piriformis syndrome in 1976 where the 

aim was to find out the best treatment possible without surgical intervention and found out 

it is well to emphasize that local injection of muscle trigger points is both diagnostic and 

therapeutic. There are no laboratory or x-ray findings that are useful in making a diagnosis. 

One must rely entirely on clinical acumen. The condition discussed; piriform syndrome is one 

of a number of conditions that may give rise to "sciatica." This list includes facet syndrome 

discogenic disease, ischiogluteal bursitis and perhaps others. Disability from piriformis is very 

lasting and severe even though true neurologic deficit should never be found. out relief. In 

this latter case, all our usual means- One should be alert to the condition and include function 

testing and pelvic examination in all low back and hip or thigh pain complaints.(28) 

 Zia Durrani et.al. conducted a study in 1991 on “piriformis muscle syndrome: an 

underdiagnosed cause of sciatica”. They conducted a retrospective review of 26 patients with 

sciatica due to the piriformis syndrome. Reproduction of sciatica upon deep palpation, either 

by gluteal or rectal route was diagnostic. Reproduction of sciatica occurred in 92% of patients 

upon deep palpation and in 100% of patients upon rectal or pelvic examination. Other signs 
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were helpful but not consistant. After correct diagnosis the treatment was relatively easy and 

rewarding. This study emphasizes that the diagnosis of piriformis muscle syndrome is clinical; 

without the appropriate clinical examination, it can be easily misdiagnosed.(32) 

 To understand the abnormalities of gait with reference to piriformis muscle syndrome and to 

know different methods of gait analysis chapter 3 and 4 of book “Gait analysis an introduction 

1st edition” was reviewed from page no. 101-175.(42) 

 Lindsay E. Beaton and Barry J. Anson conducted a study in 1937 on “The relation of the sciatic 

nerve and of its subdivisions to the piriformis muscle” where they studied various 

relationships which existed between the sciatic nerve and the piriformis muscle. A total of 

120 cases were taken from the dissections and the findings were recorded. Usually, the nerve 

emerges from the pelvis by passing beneath the piriformis muscle. The muscle, however, may 

split into two quite separate heads; the nerve too may divide, within the pelvis, into its tibial 

and common peroneal portions and there are six combinations of arrangements.(43) 

 A case study conducted by Ludvig Fjeld Solheim in 1981 on “The piriformis muscle syndrome” 

described the piriformis muscle syndrome, a term applied to an abnormal condition of the 

piriformis muscle, is characterized by symptoms and signs due to sciatic nerve entrapment at 

the greater sciatic notch. Two cases with piriformis syndrome were reviewed in this report 

and it was described that the described piriformis muscle syndrome is one of a number of 

conditions giving rise to sciatic pain. If the piriformis muscle is found to be the cause of pain, 

we regard section of the muscle as a simple procedure which may give relief of the 

symptoms.(44) 

   Brian R. Umberger conducted a study in 2010 on “Stance and swing phase costs in human 

walking” where the purpose of the study was to investigate the metabolic cost of walking 

using a modelling approach that allowed instantaneous energy consumption rates in 

individual muscles to be estimated over the full gait cycle. At a typical walking speed and 

stride rate, leg swing represented 29 per cent of the total muscular cost. During the stance 

phase, the double-limb and single-limb support periods accounted for 27 and 44 per cent of 

the total cost, respectively and concluded by for a typical walking speed and stride rate, the 

single limb support period of the stance phase was found to represent the greatest 
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percentage of the total muscular cost, while double-limb support and the swing phase were 

found to have similar, but lesser, relative costs.(45) 

  Jason C. Tonley et.al. published a case report in 2010 on “Treatment of an Individual with 

Piriformis Syndrome Focusing on Hip Muscle Strengthening and Movement Reeducation” 

where the objective was to describe an alternative treatment approach for piriformis 

syndrome using a hip muscle strengthening program with movement reeducation. In this case 

an intervention program focused on strengthening of the hip musculature and correction of 

faulty lower extremity movement patterns where they found out that physical therapy 

interventions focusing on strengthening of hip musculature to reduce excessive hip motions 

may be indicated for patients presenting with piriformis syndrome.(46) 

 

Out of 51 references 31 literatures (1–3,6,7,9,13,15,19–23,26–28,31,32,34–41,43–46) have 

formed the theoretical background on which this study is based. 
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METHODOLOGY 

• Study design- Cross-sectional study with group comparison.(47) 

 

• Study setting- Gait Lab of physiotherapy department of tertiary healthcare center. 

 

• Duration of study- 18 months 

 

• Study population- Patients with piriformis muscle syndrome and healthy individuals with 

matching age and sex aged between 30-50 years. 

 

• Sample size estimation- Sample size is determined considering difference in mean of 

spatiotemporal parameter (walking speed) as the main outcome measure.(47)  

           Following assumptions are made from the study conducted by Ismail et.al.(34) 

   Assumptions 

• Standard deviation in PMS = 0.1 m/s 

• Standard deviation in healthy individual = 0.1 m/s 

• Mean difference = 0.1 (effect size) 

• Α error (2 sided) = 5% 

• Power (1-β) = 90% 

 

• Required sample size 

               n= 21 per group 
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              Therefore, 21 patients with piriformis muscle syndrome and 21 healthy individuals with 

matching age and sex will be included in this study.(48) 

  

Following formula is used for determining sample size 

• The outcome variable is continuous. 

• The sampling distribution of the sample mean is approximately normal. 

• The observations are independent. 

• The variance in two groups is similar. 

     

  

Where, 

S2
1  : Standard deviation in the first group 

S2
2  : Standard deviation in the second group 

µ2
d  : Mean difference between the samples 

α  : Significance level 
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SAMPLING TECHNIQUE:  

 

This is an OPD based cross-sectional study where 2 independent samples – 21 patients with 

Piriformis Muscle Syndrome and 21 healthy individuals fulfilling eligibility criteria will be 

selected by convenient sampling method. 
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METHOD OF SELECTION OF STUDY SUBJECTS (ELIGIBILITY CRITERIA) 

The study subjects who participated for the study had to fulfill the following eligibility criteria. 

INCLUSION CRITERIA 

• Age between 30 to 50 years. 

• Patients in which two pain provocative test will be elicited i.e. Beatty’s test and Freiberg’s 

test.(6,9,14,27,49)  

 

EXCLUSION CRITERIA 

• History of lumbar or lower-limb joint surgery 

• Pain during lumbar movement 

• Lumbar discopathy confirmed by magnetic resonance imaging findings. 

• Presence of anterior or lateral hip pain, ischiogluteal bursitis, excessive knee valgus, varus or 

hyperextension, excessive foot pronation or supination, existence of lower-extremity 

discrepancy 

• Pregnancy 

•  Lower-extremity pathology, or restriction of joint range of motion which limits walking. 

• If either of any one test is negative. 

 

SUBJECT WITHDRAWL CRITERIA 

• Sudden increase in intensity of pain while performing gait analysis. 
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METHOD OF SELECTION OF PARTICIPANTS 

Patients were selected from the out-patient department of physiotherapy department of tertiary 

health care center after coming with the chief complaints of pain in buttock. The patients were 

further selected according to the eligibility criteria and later assigned to gait analysis. 

MATCHING CRITERIA 

The study being Cross-sectional study with group comparison so both the groups had subjects 

with matching age and sex. 

VARIABLES 

1. DEPENDENT VARIABLES 

a. Walking speed(m/s) 

b. Stride length(m) 

c. Stance phase duration (s) 

 

2. INDEPENDENT VARIABLES 

a. Age 

b. Sex 

c. Height 

d. weight 

 

OUTCOME MEASURES 

Changes in spatiotemporal gait parameters in terms of walking speed (m/s), stride length (m), 

stance phase duration (s) when compared with patients with piriformis muscle syndrome to 

healthy individuals with matching age and sex. 
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OPERATIONAL DEFINITIONS 

• Piriformis syndrome- It is a condition in that the piriformis muscle spasms, and compress the 

surrounding structures, including the sciatic nerve and blood vessels, causing low back pain, 

buttock pain, and muscular weakness of the lower extremity.(6–9) 

• Gait- Gait may be described as a translatory progression of body as a whole, produced by 

coordinated, rotatory movements of body segments. The alternating movements of the 

lower extremities support and carry along the head, arms and trunk.(1–3)  

• Gait cycle- it consists of two successive events of the same limb, usually initial contact of the 

lower extremity with the supporting surface. There are two phases in one cycle.(1–3) 

Stance phase- when some part of foot is in contact with the floor, which makes up about 60% 

of the gait cycle. 

Swing phase- when the foot is not in contact with the floor which makes up about remaining 

40% of the gait cycle. 

• Walking speed- it is the rate of linear forward motion of the body, which can be measured in 

meters or centimeters per second, meters per minute, kilometers per hour.(1–3) 

• Stride length- It is the linear distance between two successive events that are accomplished 

by same lower extremity during gait.(1–3) 

• Stance phase duration- It refers to amount of time it takes to complete the stance phase of 

the gait cycle.(1–3) 

• Gait analysis is an aspect of kinesiology that involves the study of components that control 

and allow human walking. It is best thought of as a clinical investigation, which is used 

together with the history, physical examination and other special investigations to perform a 

detailed assessment of a patient with a walking disorder Gait analysis can be classified into 

qualitative (kinematic) and quantitative (both kinetic and kinematic) gait analysis.(1–3)  

• Spatiotemporal- Belonging to both space and time or both space-time.(50) 
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PHOTOGRAPHS OF STUDY INSTRUMENTS: 

 

Photo 1- Sensors (BIOVAL) 

 

 

 

 

Photo 2- Force Plate (Vim Track) 
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Photo 3- Walkway and force plate 

 

Photo 4- Walkway and force plate 
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Photo 5- Computer for gait analysis 
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PHOTOGRAPHS OF DATA COLLECTION: 

 

Photo 6- Freiberg’s Test 

 

Photo 7- Beatty’s Test 
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Photo 8- Application of the straps 

                            

Photo 9- Close up view of application of straps                                      
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Photo 10- Application of Electrodes 

 

Photo 11- Closeup view of application of electrodes 
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                Photo 12- Posterior view                                                                   Photo 13- Left lateral view    
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Photo 14- Anterior view 

 

Photo 15- Walking on the force plate 
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Photo 16- Report generated after gait analysis 

 

 

 

 

 

 

 

 



33 
 

METHODS OF MEASUREMENTS 

• Freiberg test (Annexure I (A)) 

This test can be done by having patient lie in prone and the knee of painful leg flexed to 90 

degree and forceful internal rotation of hip is done. If the pain is elicited then the test is 

positive.(9,14,49)  

• Beatty test (Annexure I (B)) 

This test can be done by having the patient lie with the painful side up, the painful leg flexed, 

and the knee resting on the table. Buttock pain is produced when the patient lifts and holds 

the knee several inches off the table.(9,27,49) 

• Walking speed (Annexure I (C))  

it is the rate of linear forward motion of the body, which can be measured in meters per 

second. (m/s)(50) 

• Stride length (Annexure I (D)) 

It is the linear distance between two successive events that are accomplished by same lower 

extremity during gait. (m)(1–3,50) 

• Stance phase duration (Annexure I (E)) 

It refers to amount of time it takes to complete the stance phase of the gait cycle. (s)(1–3,50) 
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APPROPRIATE STUDY INSTRUMENT/ DATA COLLECTION TOOLS 

• Demographic data i.e.  Age (in years), Gender, Height (in cm), Weight (in kg) 

• Gait analyser (Annexure I (G)) 

Gait analyzer used for the assessment of the gait analysis of the patient consist of 6 sensors, 

force plate of 1.5 m and video graphic analysis.  

Name of the analyzer: RM INGENIERIE  

Sensors: BIOVAL  

Force plate: Vim track  

Software: Sycamore 
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METHODS OF DATA COLLECTION 

 

The cross-sectional study on gait analysis in patients with Piriformis syndrome by using gait 

analyser was done to find out the gait deviations in patients with piriformis syndrome when 

compared to healthy individuals on the estimated sample after obtaining the permission from 

the head of the institute. The ethical clearance was obtained from institutional ethics committee 

after that the approved title synopsis proposal was submitted for Board of Research Study. 

Suggested corrections were incorporated thereafter it was forwarded to Maharashtra University 

of Health Sciences, Nashik. 

   The cover letters were attached with the title synopsis to the concerned 

department. The procedure of the study was explained to the patients coming to the out-patient 

department of physiotherapy unit with the chief complaints of pain in buttocks and low back.  

                            The day of gait analysis was specifically mentioned on the data sheet. The 

patients were explained about the procedure. If the patient was feeling uncomfortable, he/she 

were given privacy and rest for the same. Once the written consent which was given to the 

patient was obtained, then the demographic data and the rest of the study factors were 

recorded. First the special tests were performed on the patient bilaterally. The first test which 

was performed on the patient was the Freiberg test and the data was recorded. After the first 

test patient was given a 5 minutes rest period. Then the second test was performed which was 

the Beatty’s test and the data was recorded. If both the tests are positive only then the patient 

was considered for the study. 

   If all the inclusion criteria were fulfilled then only the gait analysis was 

done using a motion measurement system RM INGENIERE consisting of a force plate, a monitor 

and sensors. Sensors were attached on iliac crest, lateral mid-thigh, shin of the tibia and on the 

dorsum of the foot of each lower limb (according to the user manual of the analyser). First the 

sensors were attached to one side of the participant and would be asked to walk on the walkway 
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including the force plate and the data was recorded then the sensors would be attached to the 

other side of the participant and the data was recorded. The walkway distance is of 5.2 meters 

out of which mid 1.5 meters was on force plate.  

   The gait pattern of the subjects was recorded with the help of sensors. All 

subjects were given trial walk over the walk way including force plate, later the subsequent 

walking parameters were recorded, analysed compared. 
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GENERAL PROCEDURE 

 

 

 

 

 

 

 

 

  

 

 

  

Patients with piriformis muscle syndrome were 
scrutinized according to the eligibility criteria 
 

Healthy individuals with matching age-sex were 
approached. 

Patients were briefed about the study and 
written consent was taken 

Healthy individuals were briefed about the study 
and written consent was taken 

Demographic data was recorded. Demographic data was recorded. 

Freiberg test and Beatty test was done to confirm PMS 

All subjects were given trial walk over the walk way including force plate, later the 
subsequent spatiotemporal gait parameters would be recorded. 

Data was segregated, encrypted, encoded and analysed. 

Synopsis was uploaded to the Maharashtra University of Health Sciences and 
approval was obtained 

Participants were asked to walk on force plate and platform as per gait lab surface 
area. 

Results are discussed in the final copy of dissertation.  

Sensors were attached on iliac crest, lateral mid-thigh, shin of the tibia and on the 
dorsum of the foot of each lower limb. 
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DATA MANAGEMENT AND ANALYSIS PROCEDURE 

 

 DATA MANAGEMENT 

 

1. The obtained data will be processed to understand the deviations in spatiotemporal gait 

parameters when compared to healthy individuals with same age and sex and the hypothesis 

would be tested. 

2. The obtained data will be the cleaned by EPI INFO software and then will be coded, encrypted 

and analysed using software STATA v10.1, 2011. 

 

 DATA ANALYSIS PLAN AND METHOD 

1. Data collected from patients with PMS and healthy individuals was entered in Microsoft excel 

sheet (2019) and analysis for difference in spatiotemporal gait parameters. 

2. Descriptive statistics like mean and standard deviation was calculated to summarize 

quantitative variables (walking speed, stride length, stance phase duration) 

3. Inferential statistical procedure was used to test significance of comparison of spatiotemporal 

gait parameters in both groups. 

   

 DATA COMPARISON 

Data comparison was done in both the groups between walking speed (PMS) vs walking 

speed (healthy individuals), stride length (PMS) vs stride length (healthy individuals), Stance 

phase duration (PMS) vs Stance phase duration (healthy individuals), step length (PMS) vs 

step length (healthy individual). 
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• STASTICAL ANALYSIS  

1. Data was coded and analysed in a statistical software STATA v10.1, 2011. 

2. Descriptive statistics were computed to summaries quantitative parameters with mean and 

standard deviations, while qualitative parameters were summarized with frequency and 

percentage. 

3. Inferential statistics included test of significance and P values. Difference in mean in two 

groups were compared using two independent samples t-test. 

4. Difference in proportion in two groups were compared using Pearson’s Chi square test. 

5. P values less than 0.05 were considered statistically significant for all comparisons.  
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RESULT 

Comparison of mean of walking speed(m/s), Stride length(m) and stance phase duration(s) was 

found statistically not significant for piriformis syndrome vs healthy individuals. 

 

Table 1- Distribution of subjects in Healthy individuals and Piriformis Muscle Syndrome 

(PMS) groups according to their age-group (years) 

Age-Group (years) 
Healthy individuals PMS Group 

No. % No. % 

30 – 34 8 38.10 8 38.10 

35 – 39 5 23.81 5 23.81 

40 – 44 4 19.05 4 19.05 

45 – 49 4 19.05 4 19.05 

Total 21 100 21 100 

Pearson chi2(3) = 0.0000   P = 1.000 NS 

Mean ± SD 37.62 ± 6.14 Years 37.62 ± 6.14 Years 

t (40) = 0.0000, P = 1.0000, NS 
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Table 2- Distribution of subjects according to side of 

Piriformis Muscle Syndrome (PMS)  

PMS side No.  % 

Left 8 38.10 

Right 13 61.90 

Total 21 100 
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Table 3- Distribution of subjects in Healthy individuals and Piriformis Muscle Syndrome 

(PMS) groups according to their gender  

Gender 
Healthy individuals PMS Group 

No.  % No. % 

Male 13 61.90 13 61.90 

Female 8 38.10 8 38.10 

Total 21 100 21 100 

Pearson chi2(1) = 0.0000   P = 1.000 NS 
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Table 4- Distribution of subjects in Healthy individuals and Piriformis Muscle Syndrome 

(PMS) groups according to Dominant side 

Dominant side 
Healthy individuals PMS Group 

No.  % No. % 

Left 5 23.81 5 23.81 

Right 16 76.19 16 76.19 

Total 21 100 21 100 

Pearson chi2(1) = 0.0000   P = 1.000 NS 
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Table 5- Comparison of mean walking speed (m/s) to left and right side in Healthy 

individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 0.85 0.16 0.84 0.19 0.01 0.8779 

Right 0.87 0.16 0.82 0.19 0.05 0.2957 
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Table 6- Comparison of mean cadence (Steps/min) to left and right side in Healthy 

individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 95.92 12.17 101.75 9.74 -5.82 0.0948 

Right 91.65 31.58 99.01 10.22 -7.36 0.3156 
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Table 7- Comparison of mean stride length (meter) to left and right side in Healthy 

individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 1.06 0.1 0.99 0.14 0.06 0.1007 

Right 1.04 0.13 0.98 0.15 0.06 0.1720 
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Table 8- Comparison of mean left step length (meter) to left and right side in Healthy 

individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 0.53 0.06 0.5 0.08 0.02 0.2234 

Right 0.53 0.07 0.49 0.09 0.03 0.1709 
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Table 9- Comparison of mean right step length(meter) to left and right side in Healthy 

individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 0.53 0.07 0.49 0.08 0.04 0.0771 

Right 0.52 0.08 0.49 0.08 0.03 0.2551 
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Table 10- Comparison of mean single limb stance(second) left to left and right side in 

Healthy individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 0.44 0.04 0.42 0.04 0.02 0.1547 

Right 0.44 0.05 0.43 0.04 0.01 0.3647 
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Table 11- Comparison of mean single limb stance (second) right to left and right side in 

Healthy individuals and Piriformis Muscle Syndrome (PMS) groups  

Side 
Healthy individuals PMS Group 

Difference  P value 
Mean SD Mean SD 

Left 0.44 0.05 0.43 0.04 0.01 0.4262 

Right 0.44 0.05 0.44 0.04 0.00 0.9241 
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Table 12- Summary for all activities in Healthy individuals and Piriformis 

Muscle Syndrome (PMS) groups on both sides  

Activity Side 

Healthy 

individuals 
PMS Group 

Difference 
 P 

value 

Mean SD Mean SD 

Walking speed 

(Meter/Second) 

Left 0.85 0.16 0.84 0.19 0.01 0.8779 

Right 0.87 0.16 0.82 0.19 0.05 0.2957 

Cadence 

(Steps/Minute) 

Left 95.92 12.17 101.75 9.74 -5.82 0.0948 

Right 91.65 31.58 99.01 10.22 -7.36 0.3156 

Sterile length (Meter) 

Left 1.06 0.1 0.99 0.14 0.06 0.1007 

Right 1.04 0.13 0.98 0.15 0.06 0.1720 

Left step length 

(Meter) 

Left 0.53 0.06 0.5 0.08 0.02 0.2234 

Right 0.53 0.07 0.49 0.09 0.03 0.1709 

Right step length 

(Meter) 

Left 0.53 0.07 0.49 0.08 0.04 0.0771 

Right 0.52 0.08 0.49 0.08 0.03 0.2551 

Single limb stance 

(second) left 

Left 0.44 0.04 0.42 0.04 0.02 0.1547 

Right 0.44 0.05 0.43 0.04 0.01 0.3647 

Single limb stance 

(second) right   

Left 0.44 0.05 0.43 0.04 0.01 0.4262 

Right 0.44 0.05 0.44 0.04 0.00 0.9241 
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DISCUSSION 

The current study is a cross-sectional study with group comparison where spatiotemporal gait 

parameters in patients with piriformis syndrome were compared to that of healthy individuals. 

Walking speed, stride length and stance phase duration were the parameters which were 

compared. The study was conducted on gait analyser with a force plate (1.5m) and sensors. This 

study was designed in order to identify gait deviations in patients with piriformis muscle 

syndrome. 21 subjects with piriformis muscle syndrome were compared to healthy individuals 

with same age and sex. 

The cross-sectional study with group comparison depicted that there was no alteration in 

walking speed(m/s), stride length(m) and stance phase duration(s) for the patients with 

piriformis muscle syndrome who were treated in the physiotherapy OPD as well as healthy 

individuals. There was no observed change in patients with piriformis muscle syndrome and 

healthy individuals.   

Previous studies reported that the piriformis muscle contributes to moving the hip toward 

external rotation, extension, and abduction and also to control hip movements while the hip joint 

moves toward adduction and internal rotation.(13,33) With respect to the important role of the 

piriformis muscle in gait, it was assumed that PMS alters the gait pattern and potentially changes 

the gait characteristics of patients with this condition. 

Spatiotemporal gait parameters were recorded on gait analyser and the recordings were 

statistically compared. Both the groups revealed similar walking speed, cadence and stride 

length. The left-to-left stride length was one of the most accurate recorded parameters for all 

the subject with standard deviation of 0.1 healthy individuals as well as PMS. Similar results were 

observed for single limb stance phase duration. Therefore, it could be inferred from the statistical 

analysis that PMS does not affect the gait cycle in terms of walking speed (m/s) cadence 

(steps/min), stride length (m) and stance phase duration (s). 

In the present study maximum samples reported that there was prolonged pressure from 

sitting. Even though the proximal attachment of piriformis is placed from sacrum and it passes 
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the SI joint and gets inserted on greater trochanter, but the pain is felt in gluteal region and not 

SI joint which may occasionally refer down the leg. Direct palpation of sciatic notch is almost 

always painful but tenderness is not exclusive to PMS. The tenderness elicitation may be because 

of other diagnosis and not because of the PMS. Whenever pain is experienced by the patient the 

gait speed may not get affected but the movements like cross leg adduction may be difficult for 

the individual as suggested by Freiberg et.al..(14) Direct pressure is released at the site of proximal 

joint as person with piriformis muscle syndrome may be comfortable with their stride length. 

This could be the probable reason for more or less equal stride length in patients with PMS and 

healthy individuals.(27)Our results were supported by Huang et.al. where gait analysis was done 

and there was no difference in stride length in patients with piriformis muscle syndrome when 

compared to healthy individuals.(31) 

Similarly, the result of cadence(steps/min) was also statistically not significant which was 

in direct conflict with results obtained by the study conducted by Huang et.al. and Ismail 

et.al.(31,34) It was postulated that when the hip joint is moving towards extension in the initial 

phase of the gait cycle, the gluteal muscles and the piriformis muscle contracts which increases 

tension in the muscle.(51) On the other hand, when the hip joint moves toward flexion in the next 

phase of the gait cycle, the effort of the piriformis muscle may decrease and the muscle tension 

diminishes. Regardless of the gait cycle phase, if hip joint flexion continues to the terminal range, 

then there is increased passive tension in the piriformis muscle. But, during level walking at 

normal speed peak angles of hip flexion and hip extension are not achieved which explains the 

reason for no change in cadence, stride length in both the groups.(1) 

When the comparison of single limb stance phase duration in patients with piriformis 

muscle syndrome was done with that of healthy individuals the results were statistically not 

significant which goes along with the results of the study conducted by Huang et.al and Ismail 

et.al.(31,34) In the patients with piriformis muscle syndrome, it was seen that there was symmetry 

in both the legs i.e., the affected limb and the unaffected limb during every phase of the gait 

cycle. The reason of this might be due to compensatory action caused by the surrounding muscles 

around the hip joint for the piriformis muscle.(31,42) Similar changes were seen on the unaffected 

side suggests that the patients adapted to a symmetrical gait pattern in response to pathology 
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on the other side.(31,34) This adaptation was done in order to have better weight transitions 

between the sides during the single limb stance and double limb support phase of the gait cycle. 

During the course of longer walking there was an increase in demand on extensors and internal 

rotators of the hip which led to changes in the single limb stance phase and the gait pattern in 

patients with piriformis muscle syndrome, but while walking for shorter duration it was seen that 

there were no changes in time of stance phase duration.(45) 

 Males have the tendency to sit in an open legged position, which led to tightness in the 

piriformis muscle along with the muscles in the lateral aspect of the hip joint which served as 

external rotators and extensors of the hip joint. Opposite to this the females have a tendency to 

sit in cross legged position i.e. the hip joint is adducted and internally rotated, in this case the 

piriformis muscle along with the muscles in the lateral aspect of the hip are in a relatively 

stretched position.(21) it was also seen that the piriformis muscle gets overactive and hypertonic 

after there is a history of prolonged sitting as well and prolonged walking.(21) 

All the patients were having the symptoms of buttock pain. None of them had a history 

of playing sports, uphill walking in the last six months. This could also be one of the reasons for 

unchanged gait pattern. Repeated contraction of piriformis muscle was not the primary cause of 

piriformis muscle syndrome in present population rather it was the compression of piriformis 

muscle which was relieved on movement. It was also seen that the piriformis muscle syndrome 

did not affect the length of piriformis muscle. Therefore, there was no difference in gait pattern 

in patients with piriformis muscle syndrome when compared to healthy individuals.    

There is a knowledge gap regarding piriformis muscle syndrome. For the best patient 

management, there should be an expansion in depth and scope of our knowledge of this muscle 

pathology. Additional research is needed for patients with piriformis muscle syndrome, its risk 

factors, the optimal treatment and gait deviation in piriformis muscle syndrome. To promote 

optimal treatment for patients with piriformis muscle syndrome, accurate findings from the gait 

analysis are needed. Even if the present study might not have been able to find any significant 

differences in spatiotemporal gait parameters in patients with piriformis muscle syndrome.  The 

duration between onset of symptoms to initial presentation is unknown and needs further 
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studies. Piriformis muscle syndrome is a complex condition that is often neglected during the 

differential diagnosis of chronic hip pain and low back pain.  

Finally, the current study indicates that there is no change in spatiotemporal gait 

parameters in patients with piriformis muscle syndrome when compared to healthy individuals. 
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STRENGTH 

The strengths of the study were as follows 

1. Present study assessed gait deviations in patients with piriformis syndrome which led to 

developing better treatment protocol (which is out of the scope of the current study) 

2. Subjects with matching age sex were found for the study without much effort. 

 

WEAKNESS 

1. Charging time for each sensor was 3 hours. This was overcome to a certain extent as this 

was a one-time study. 

2. People with longer stride length faced difficulties to record spatiotemporal gait 

parameters since the length of force plate was only 1.5m but this was compensated by 

taking 3 recordings for each side. 

 

LIMITATIONS 

1. Kinetic and kinematic variables would have been greater analysis in the study. 

2. Visual analogue scale (VAS) was not included in this study which could provide an 

objective view of pain of patients. 
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CONCLUSION 

Cross-sectional study with group comparison concluded that there was no significant alteration 

in gait pattern in terms of spatiotemporal gait parameters on force platform of the gait analyser 

in patients with piriformis muscle syndrome vs healthy individuals. Statistically results were not 

significant for walking speed(m/s), cadence(steps/min), single limb stance phase duration(s), 

stride length(m). Both the groups showed equal cadence for distance covered on force platform 

which was 99-101.1 steps/min. 0.82-0.87 m/s was the gait speed and stride length between 0.49-

0.53m for both the groups. The piriformis muscle syndrome did not affect the gait speed and 

stride length in spite of having pain in the buttock or the low back region. More over stance phase 

duration 0.42-0.44 seconds was recorded for the patients with piriformis muscle syndrome. Thus, 

it can be concluded that piriformis muscle syndrome does not affect the spatiotemporal 

parameters of gait. Functionally the pain was the matter of concern and not the ambulation. 
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RECOMMENDATIONS 

It is recommended that variety of population in a different geographical location should be 

considered for gait analysis in case of piriformis muscle syndrome 
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CLINICAL IMPLICATION AND SUGGESTION 

 

 

CLINICAL IMPLICATION 

Gait analysis is helpful in developing an optimal treatment plan for patients with piriformis 

muscle syndrome to obtain best results. 

 

 

SUGGESTIONS (FURTHER SCOPE OF THE STUDY) 

It is suggested that kinetic as well as kinematic variables along with correlation of BMI in gait in 

patients with piriformis muscle syndrome should be taken into consideration to get best results 

and would help in providing the base for developing newer protocols for managing the patients 

with piriformis muscle syndrome. 
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SUMMARY 

 

BACKGROUND 

Piriformis muscle syndrome is a condition in that the piriformis muscle spasms, and compress 

the surrounding structures, including the sciatic nerve and blood vessels, causing low back pain, 

buttock pain, and muscular weakness of the lower extremity. Prevalence of piriformis syndrome 

was 6.25%. The females were found to be more affected. In this study, the male to female ratio 

was found to be 1:6.4. Though incidence of piriformis muscle syndrome is high but the awareness 

of the disease is very low. The diagnosis of piriformis syndrome can be done clinically. While 

observing the patient in supine the attitude of lower limb in excessive lateral rotation may 

provide evidence of piriformis syndrome. Few special tests have also been designed to clinically 

diagnose piriformis syndrome which are Freiberg test, FAIR test, Beatty’s test, Pace and Nagle’s 

resisted contraction test and Fishman FAIR test. Gait analysis has been used to evaluate the 

pathology of locomotion, its assessment and treatment. The malfunction of the piriformis muscle 

leads to the increase of internal rotation or adduction of the hip joint due to the pain. Very few 

studies have been reported on gait analysis in patients with piriformis syndrome. Due to lack of 

research little attention has been paid on gait analysis in patients with piriformis syndrome. 

 

OBJECTIVE 

Primary Objective 

“To compare the difference in spatiotemporal gait parameters amongst patients with piriformis 

muscle syndrome and healthy individual in terms of walking speed, stride length and stance 

phase duration using gait analyser.” 

 

 

 

 

MATERIALS AND METHOD 
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A cross- sectional study with group comparison was conducted on 21 patients with age between 

30-50 years, both the genders with PMS and 21 healthy individuals with same age and sex were 

selected according to the eligibility criteria. The gait analysis of the patients with PMS was done 

using a motion measurement system RM INGENIERE consisting of a force plate (1.5m), a monitor 

and sensors followed by the healthy individuals. 

 

RESULT 

The study showed that there is no significant difference in spatiotemporal gait parameters i.e., 

walking speed (p = 0.8799 for left side and p = 0.2957 on the right), cadence (p = 0.0948 for left 

and p = 0.3156 on the right side), single limb stance phase left (p = 0.1547 for left and p = 0.3647 

for right), single limb stance phase right (p = 0.4262 for left and p = 0.9241). The patients revealed 

that there is no change in spatiotemporal gait parameters in patients with PMS when compared 

with healthy individuals. 

 

CONCLUSION 

It is concluded in the study that there is no difference in spatiotemporal gait parameters in 

patients with piriformis syndrome and healthy individuals. Even though, it was postulated that 

the piriformis muscle is prone to hypertrophy that the other muscles in the region which leads 

to gait deviations. The adaptions made by the normal lower limb in order to compensate for the 

pathology on the other side. 

Therefore, further studies should be conducted on gait analysis in patients with piriformis 

syndrome while taking kinetic and kinematic variables in consideration and should be done in a 

different population. 

 

 

 

 

 



62 
 

REFERENCES 

1. Levangie PK, Norkin CC. Joint structure and function: a comprehensive analysis. 4th ed. Philadelphia, 
PA: F.A. Davis Co; 2005. 588 p.  

2. Oatis CA. Kinesiology the mechanics and pathomechanics of human movement. Wolters Kluwer; 2009.  

3. Kapandji IA. The Physiology of the Joints-Vol 2. Portland; 1982.  

4. Nordin M, Frankel VH. Basic biomechanics of the musculoskeletal system. Lippincott Williams & 
Wilkins; 2001.  

5. O’Sullivan SB, Schmitz TJ, Fulk G. Physical rehabilitation. FA Davis; 2019.  

6. Hopayian K, Danielyan A. Four symptoms define the piriformis syndrome: an updated systematic 
review of its clinical features. Eur J Orthop Surg Traumatol. 2018 Feb;28(2):155–64.  

7. Michel F, Decavel P, Toussirot E, Tatu L, Aleton E, Monnier G, et al. Piriformis muscle syndrome: 
diagnostic criteria and treatment of a monocentric series of 250 patients. Ann Phys Rehabil Med. 
2013;56(5):371–83.  

8. Robinson DR. Pyriformis syndrome in relation to sciatic pain. Am J Surg. 1947 Mar;73(3):355–8.  

9. Bârzu M. Diagnostic Methods in Piriformis Syndrome. Timisoara Phys Educ Rehabil J. 2013 Dec 
1;6(11):22–8.  

10. Kirschner JS, Foye PM, Cole JL. Piriformis syndrome, diagnosis and treatment. Muscle Nerve. 
2009;40(1):10–8.  

11. Alarab A, Unver F. Stretching Exercise Versus Tissue Mobilization Technique in Piriformis 
Syndrome. Eur J Med Health Sci [Internet]. 2021 Jan 6 [cited 2022 Jul 8];2(6). Available from: 
https://ejmed.org/index.php/ejmed/article/view/610 

12. Chaurasia BD. Human anatomy. CBS Publisher; 2004.  

13. Byrd JWT. Piriformis syndrome. Oper Tech Sports Med. 2005 Jan;13(1):71–9.  

14. Freiberg AH. Sciatic pain and its relief by operations on muscle and fascia. Arch Surg. 
1937;34(2):337–50.  

15. Singh U, Meena R, Singh CA, Singh AKj, Singh Am, Langshong R. Prevalence of piriformis syndrome 
among the cases of low back/buttock pain with sciatica: A prospective study. J Med Soc. 2013;27(2):94.  

16. Dey S, Das S, Bhattacharyya P. Piriformis syndrome: a clinical review. J Evol Med Dent Sci. 
2013;2(15):2502–8.  

17. Siddiq MAB. Piriformis syndrome and wallet neuritis: are they the same? Cureus. 2018;10(5).  



63 
 

18. Hernando MF, Cerezal L, Pérez-Carro L, Abascal F, Canga A. Deep gluteal syndrome: anatomy, 
imaging, and management of sciatic nerve entrapments in the subgluteal space. Skeletal Radiol. 
2015;44(7):919–34.  

19. Shah SS, Consuegra JM, Subhawong TK, Urakov TM, Manzano GR. Epidemiology and etiology of 
secondary piriformis syndrome: A single-institution retrospective study. J Clin Neurosci. 2019 
Jan;59:209–12.  

20. Boyajian-O’Neill LA, McClain RL, Coleman MK, Thomas PP. Diagnosis and Management of 
Piriformis Syndrome: An Osteopathic Approach. J Osteopath Med. 2008 Nov 1;108(11):657–64.  

21. Mondal M, Sarkar B, Alam S, Das S, Malik K, Kumar P, et al. Prevalence of Piriformis Tightness in 
Healthy Sedentary Individuals: A Cross-Sectional Study. Int J Health Sci. 2017;(7):10.  

22. Desai VS, Anand S. Prevalence of Piriformis Tightness with Relevance of Sitting Duration in 
Bankers. Indian J Forensic Med Toxicol. 2020;14(3).  

23. Astarini NMWT, Wahyuni N, Wibawa A, Indrayani AW, Widyadharma IPE. Prevalence and risk 
factor of piriformis syndrome among online motorcycle taxis in Denpasar, Bali. Bali Anat J. 2020 Jun 
1;3(1):24–7.  

24. Leung FT, Mendis MD, Stanton WR, Hides JA. The relationship between the piriformis muscle, low 
back pain, lower limb injuries and motor control training among elite football players. J Sci Med Sport. 
2015 Jul;18(4):407–11.  

25. McCrory P, Bell S. Nerve Entrapment Syndromes as a Cause of Pain in the Hip, Groin and Buttock: 
Sports Med. 1999;27(4):261–74.  

26. Fishman LM, Dombi GW, Michaelsen C, Ringel S, Rozbruch J, Rosner B, et al. Piriformis syndrome: 
Diagnosis, treatment, and outcome—a 10-year study. Arch Phys Med Rehabil. 2002 Mar;83(3):295–
301.  

27. Beatty RA. The piriformis muscle syndrome: a simple diagnostic maneuver. Neurosurgery. 
1994;34(3):512–4.  

28. Pace JB, Nagle D. Piriform syndrome. West J Med. 1976;124(6):435.  

29. Maslowski E, Sullivan W, Forster Harwood J, Gonzalez P, Kaufman M, Vidal A, et al. The Diagnostic 
Validity of Hip Provocation Maneuvers to Detect Intra-Articular Hip Pathology. PM&R. 2010 
Mar;2(3):174–81.  

30. Barrett RS, Besier TF, Lloyd DG. Individual muscle contributions to the swing phase of gait: An 
EMG-based forward dynamics modelling approach. Simul Model Pract Theory. 2007 Oct;15(9):1146–
55.  

31. Huang HP, Wang CT, Hong SW, Lu TW. Gait Analysis of Patients with Unilateral Piriformis 
Syndrome. In: Su FC, Wang SH, Yeh ML, editors. 1st Global Conference on Biomedical Engineering & 
9th Asian-Pacific Conference on Medical and Biological Engineering [Internet]. Cham: Springer 



64 
 

International Publishing; 2015 [cited 2022 Jul 8]. p. 104–6. (IFMBE Proceedings; vol. 47). Available from: 
http://link.springer.com/10.1007/978-3-319-12262-5_29 

32. Durrani Z, Winnie AP. Piriformis muscle syndrome: An underdiagnosed cause of sciatica. J Pain 
Symptom Manage. 1991 Aug 1;6(6):374–9.  

33. Rodrigue T, Hardy RW. Diagnosis and treatment of piriformis syndrome. Neurosurg Clin N Am. 
2001;12(2):311–9.  

34. Ismail ET, Abbas T, Javad S, Reza S. Gait analysis of patients with piriformis muscle syndrome 
compared to healthy controls. Musculoskelet Sci Pract. 2020 Aug;48:102165.  

35. Broadhurst NA, Simmons DN, Bond MJ. Piriformis syndrome: Correlation of muscle morphology 
with symptoms and signs. Arch Phys Med Rehabil. 2004 Dec;85(12):2036–9.  

36. Giphart JE, Stull JD, LaPrade RF, Wahoff MS, Philippon MJ. Recruitment and Activity of the 
Pectineus and Piriformis Muscles During Hip Rehabilitation Exercises: An Electromyography Study. Am 
J Sports Med. 2012 Jul;40(7):1654–63.  

37. Lau LK, Wee SL, Pang WJB, Chen KK, Jabbar KA, Yap PLK, et al. Reference values of gait speed and 
gait spatiotemporal parameters for a South East Asian population: The Yishun study. Clin Interv Aging. 
2020;15:1753.  

38. Cole AJ, Herring SA. The low back pain handbook: A guide for the practicing clinician. Elsevier 
Health Sciences; 2003.  

39. Warner S, Munawar A, Ahmad A, Fatima M, Waqas M. Prevalence of piriformis syndrome among 
university of Lahore male students. 2018;43(2):4.  

40. Jankovic D, Peng P, van Zundert A. Brief review: Piriformis syndrome: etiology, diagnosis, and 
management. Can J Anesth Can Anesth. 2013 Oct;60(10):1003–12.  

41. Mitra SR, Roy S, Dutta AS, Ghosh A, Roy R, Jha AK. PIRIFORMIS SYNDROME: A REVIEW. J Evol Med 
Dent Sci. 2014 Apr 7;3(14):3804–14.  

42. Whittle MW. Gait analysis: an introduction. Butterworth-Heinemann; 2014.  

43. Beaton LE, Anson BJ. The relation of the sciatic nerve and of its subdivisions to the piriformis 
muscle. Anat Rec. 1937 Dec;70(1):1–5.  

44. Solheim LF, Siewers P, Paus B. The Piriformis Muscle Syndrome: Sciatic Nerve Entrapment Treated 
with Section of the Piriformis Muscle. Acta Orthop Scand. 1981 Jan;52(1):73–5.  

45. Umberger BR. Stance and swing phase costs in human walking. J R Soc Interface. 
2010;7(50):1329–40.  

46. Tonley JC, Yun SM, Kochevar RJ, Dye JA, Farrokhi S, Powers CM. Treatment of an Individual With 
Piriformis Syndrome Focusing on Hip Muscle Strengthening and Movement Reeducation: A Case 
Report. J Orthop Sports Phys Ther. 2010 Feb;40(2):103–11.  



65 
 

47. Kothari CR. Research methodology: Methods and techniques. New Age International; 2004.  

48. Hicks CM. Research methods for clinical therapists: applied project design and analysis. Elsevier 
Health Sciences; 2009.  

49. Magee DJ. Orthopedic Physical Assessment. :1294.  

50. Baker R. Temporal spatial data, the gait cycle and gait graphs. :8.  

51. Arnold AS, Anderson FC, Pandy MG, Delp SL. Muscular contributions to hip and knee extension 
during the single limb stance phase of normal gait: a framework for investigating the causes of crouch 
gait. J Biomech. 2005 Nov;38(11):2181–9.  

 

 

 

 

 

 

 

 

 

 

 

 

 



66 
 

ANNEXURE 

Annexure I (A) 
 
Freiberg test 
• Patient position- Prone 
• Therapist position- By the affected side of the patients 
• Procedure- The Freiberg test consists in a passive internal rotation of the leg with the hip in 

extension. The test is to be conducted with the patient in a prone position with the knee of 
the painful site flexed to an angle of 90°. The examiner will place one hand under the flexed 
knee and the other on the heel of the same leg and will induce an internal rotation of the 
tight by pushing laterally the heel. This movement stretches the piriformis muscle and elicits 
the pain in the sciatic notch area. Initially Freiberg conceived the test to evaluate the 
limitations of movement secondary to spastic contraction of the piriformis. The test stretches 
in the same time the other external rotators of the leg, namely the gemelli, obturator internus 
and the quadratus femoris.(6,7,9,14,49) 
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Annexure I (B) 
 

Beatty test 
• Patient position- patient in a side-lying position with the affected side up. 
• Therapist position- in front of the patient 
• Procedure- Unaffected lower limb will keep hip and knee extended while hip and knee of the 

affected side will be bent both at an angle of 90°, with the knee resting on the table. Patient 
will be asked to lift the knee of the affected side a few inches from the table and maintain the 
position. This active abduction will reproduce the pain deep in the buttock if the sciatic nerve 
is compressed by the piriformis muscle.(6,7,9,27,49) 
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Annexure I (C) 
 

Walking speed- it is the rate of linear forward motion of the body, which can be measured in 
meters or centimeters per second, meters per minute, kilometers per hour.(50) 
Speed can be measured using the formula 

 SPEED=    

                         
           Where, 
 Distance is measured in meters (m) 
 Time is measured in seconds (s) 
 First, all the color-coded electrodes would be placed on appropriate bony landmarks 
according to the user manual. Then the patient will be asked to walk pretest with the 
electrodes and then the walking speed will be recorded. 
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Annexure I (D) 
 

Stride length- It is the linear distance between two successive events that are accomplished by 
same lower extremity during gait.(1–3) 
The stride length would be measured using the same gait analyser. The color-coded electrodes 
would be placed on appropriate bony landmarks according to the user manual. Then the patient 
will be asked to walk pretest with the electrodes and then the stride length will be measured.  
Unit of measurement for the stride length is in meters (m). 
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Annexure I (E) 
 

Stance phase duration- It refers to amount of time it takes to complete the stance phase of the 
gait cycle. The stance phase consists of about 60% of the gait cycle. The stance phase consists of 
five phases.(1–3) 

• Heel strike 
• Foot flat 
• Mid stance  
• Heel off 
• Toe off 
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Annexure I (F) 
 

Gait analyzer used for the assessment of the gait analysis of the patient consist of 6 sensors, 
force plate of 1.5 m and video graphic analysis.  
Name of the analyzer: RM INGENIERIE  
Sensors: BIOVAL  
Force plate: Vim track  
Software: Sycamore 
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Annexure II (A) 
 
Patient information sheet 
Purpose: 
To ensure that written informed consent is obtained from participants according to the 
regulatory requirements of ICMR and approved by IEC. 
 
Scope: 
This standard operational procedure includes both male and female patients who are suffering 
with piriformis syndrome and are voluntarily willing to participate in this study. 
 
Responsibilities: 
The researcher will obtain written informed consent from all the participants who are 
volunteering to be the part of this study. 
 
Procedure: 
1. The researcher will select the participants who are patients suffering from piriformis 
syndrome. 
2. The investigator will explain the experimental protocol to allay apprehension and answer all 
the queries of the participant. 
3. If the participant decides to participate then they would be consented according to the 
standard operational procedure. 
4. If the participant expresses interest but has some doubts in that case they would be solved. 
5. If the participants are comfortable with the explanation, then they will fill the informed consent 
according to standard operational procedure. 
6. Study procedures will begin after the participant’s concern. 
7. Detailed medical and any other physical problem history will be obtained from the participants 
so as to verify the inclusion and exclusion criteria. 
8. If participant wants to discuss this information to their family members, then they entitled to 
do so before giving the consent. 
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General information to research participants: 
9. Name: 
Age: 
Sex: 
Date: 
10. You would be required to fill the Performa and the purpose of the research is to study 
“Comparison of spatiotemporal gait parameters amongst patients with piriformis muscle 
syndrome vs healthy individuals: A cross-sectional study.” 
11. If you are willing to voluntarily participate in the study then you are expected to enroll with 
us right from the moment of filling Performa till the completion of the test. 
12. If you are uncomfortable during this period then kindly let us know so that we can help you 
and overcome your problems without any untoward effect. 
13. You will not be given any reimbursement and compensation. 
14. If at any moment you want to discontinue from this research study then you are free to do 
so and there would not be any hindrance from our side. 
15. The details of the risk, discomfort, advantages and disadvantages of the study will be 
explained to you before obtaining the letter of consent. 
16. The data obtained from this study would be confidentially protected and maintained and if 
the photograph is used then your identity would not be revealed. If the photograph is published 
then permission would be obtained. 
17. All the risk of filling the questionnaire procedures required for this study will be explained to 
you and accordingly the consent will be taken. 
18. If you feel exhausted or unable to complete the questionnaire you need not worry and let us 
know so that necessary steps can be initiated. 
19. If you are not satisfied at any moment then you can withdraw at any time without any 
consequences. 
 
20. Name of Researcher: 
Phone number: 
Address: 
21. Name of Guide: 
Phone number: 
Address: 

22. Name of Institution: 
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Annexure II (B) 
रोगी सूचना प  

 

उ देश 

जानकार  ICMR क  नयामक आव यकताओं और IEC वारा अनुमो दत जानकार  के अनुसार दान क  जाती है। 
 

कोप: 

इस मानक संचालन या म पु ष और म हला दोन  रोगी शा मल ह जो प रफो मस सं ोम स ेपी ड़त ह और 
वे छा से इस अ ययन म भाग लेने के इ छुक ह। 

 

िज मेदार : 

शोधकता उन सभी तभा गय  क  ल खत सहम त ा त करगे िज ह ने इस अ ययन म भाग लेने के लए वे छा 
से भाग लया था। 

 

याओं: 

1.शोधकता उन तभा गय  का चयन करेगा जो गैर-उ च र तचाप से त ह और हाल ह  म उ च र तचाप का 
नदान कया गया है। 

 

2.जांचकता आप य  को दरू करने के लए योगा मक ोटोकॉल क  या या करेगा और सभी तभा गय  के सवाल  
का जवाब देगा। 

3. य द तभागी भाग लेने का फैसला करता है, तो वह मानक संचालन या के लए सहम त देगा। 

4. य द तभागी च य त करता है, ले कन इसम कोई संदेह है, तो वे इसे हल करगे। 

5. इस ि थ त म क प ट करण सु वधाजनक ह, वे मानक संचालन याओं के अनुसार सू चत सहम त दगे। 

6. तभा गय  क  चतंाओं के बाद अ ययन या शु  होगी। 

7. समावशेी और ब ह करण मानदंड  को स या पत करने के लए व ततृ च क सा और कसी भी अ य शार रक 
सम या का इ तहास ा त कया जाएगा। 

8. य द कोई तभागी अपने प रवार के साथ इस जानकार  पर चचा करना चाहता है, तो उ ह सहम त से पहले ऐसा 
करने का अ धकार है। 

तभा गय  को अनुसंधान के लए सामा य जानकार : 

1.नाम: 

   आय:ु 

   से स: 

   तार ख: 
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2.आपको दशन को भरना होगा और अनुसंधान का उ दे य “ व थ यि तय  बनाम प रफो मस मांसपेशी सं ोम 
वाले रो गय  म पो टयोटे पोरल चाल मापदंड  क  तुलना: एक ॉस-अनुभागीय अ ययन” करना है। 

3. य द आप वे छा स ेअ ययन म भाग लेना चाहते ह, तो आपसे अपे ा है क जैस ेह  आप पर ा म दशन पूरा 
करगे, नामांकन कर लगे। 

4. य द आप इस समय के दौरान असहज ह, तो कृपया हम बताएं ता क हम बना कसी अनु चत भाव के आपक  
सम या को दरू कर सक। 

5. आपको कोई रफंड और हजाना नह ं दया जाएगा। 

6. य द आप कसी भी बदं ुपर इस शोध अ ययन को रोकना चाहते ह, तो आप ऐसा करने के लए वतं  ह और 
आपके प  म कोई बाधा नह ं है। 

7. सहम त प  ा त करने से पहल,े आपको अ ययन के जो खम, असु वधा, लाभ और नुकसान का ववरण दया 
जाएगा। 

8. इस अ ययन से ा त आकंड़  को गु त रखा जाएगा और बनाए रखा जाएगा और य द त वीर का उपयोग कया 
जाता है तो आपक  पहचान का खुलासा नह ं कया जाएगा। फोटो का शत होने पर अनुम त मल जाएगी। 

9. इस अ ययन के लए आव यक व भ न पर ण याओं म से सभी को आपको समझाया जाएगा और तदनुसार 
सहम त द  जाएगी। 

10. य द आप थके हुए ह या पूर  देखभाल करने म असमथ ह, तो हम चतंा करने क  आव यकता नह ं है और हम 
आव यक कदम उठा सकते ह। 

11. य द आप कसी भी ण संतु ट नह ं ह, तो आप इसे बना कसी प रणाम के कसी भी समय नकाल सकते ह। 

12. शोधकता का नाम: 

    फ़ोननंबर: 

    पता: 

13. गाइड का नाम: 

      फ़ोन नंबर: 

      पता: 

14. संगठन का नाम 
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Annexure II (C) 

 

णांची मा हती प क 
उ देशः 
आयसीएमआर या नयामक आव यकता आ ण आयईसीने मा यता दले या मा हतीनुसार ल खत मा हती दल  आहे. 

या ती: 

या मा णत ऑपरेशनल येम ये दो ह  पु ष आ ण म हलांचा समावशे आहे यांना पीर फॉ मस सं ोम त आहे 
आ ण वे छेने या अ यासात भाग घे यास इ छुक आहेत 

 
जबाबदार : 

संशोधक या अ यासाचा भागहो यासाठ  वयंसेवा करणाया सव सहभागींचे लेखी ात सहमती ा त करतील. 

कायप धती: 

संशोधक अशा अ तर त लोकांना नवडेल जे उ च-र तदाब नसलेले आ ण अल कडेच उ चर तदाब अस याचे नदान 
झाले आहेत. 

तपासनीस आ ेप दरू कर यासाठ  आ ण सहभागीं या सव नांची उ रे दे यासाठ  ायो गक ोटोकॉलचे प ट करण 
करेल. 

सहभागीने सहभागी हो याचा नणय घेतला तर ते मानक संचालन यनुसार संमती देईल. 

जर सहभागीने ची य त केल  परंतु यात काह  शंका असतील तर ते सोडवतील. 

सहभागी जर प ट करण सोयी कर असतील तर ते मानक संचालन येनुसार सू चत संमती भरतील. 

सहभागीं या चतंे या नंतर अ यास या सु  होईल. 

समा व ट आ ण ब ह कार नकष स या पत कर यासाठ  हणून तपशीलवार वै यक य आ ण इतर कोण याह  शार रक 
सम या इ तहास ा त केले जाईल. 

जर सहभा याने आप या कुटंुबीयांना या मा हतीवर चचा करायची असेल तर यांना संमती दे यापूव  असे कर याचे 
अ धकार आहेत. 
सहभागींना संशोधन कर यासाठ  सामा य मा हती: 

1. नाव: 

   वय: 

   लगं: 

   तार ख: 

 

2. आप याला परफॉ या भरण ेआव यक आहे आ ण संशोधनाचा हेतू “पीर फॉ मस नायू सं ोम व नरोगी य ती 

असले या णांम ये पॉ टओटे पोरल गेट पॅरामीटसची तुलना: एक ॉस- वभागीय अ यास 
” हा अ यासकरण ेआव यक आहे. 
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3. जर आपण वे छेने अ यासात सहभागी होऊ इि छत असाल तर चाचणीपूण होईपयत आपण काय दशन 
भर यापासूनच आप याकडून न दणी करणे अपे त आहे. 

4. या काळात तु ह  अ व थ आहात तर मग कृपया आ हाला कळू या जेणे क न आ ह  आ यास मदत क  आ ण 

आप या सम येवर कोण याह  अयो य भावा शवाय मात क  शकू. 

5. आप याला कोणतेह  परतावा आ ण नुकसान भरपाई दल  जाणार नाह . 

6. कोण याह  णी जर आपणया संशोधन अ यासातून थांबू इि छत असालतर आपण तसे कर यास मु त आहात 

आ ण आप याबाजूने कोणतीह  अडथळानसता. 

7. संमती प  ा त कर यापूव  अ यासाची जोखीम,अ व थता, फायदे आ ण तोटे यांचा तपशील आप याला प टकेला 
जाईल. 

8. या अ यासातून ा त झालेला डेटा गु तपणे संर त आ ण देखरेखकेला जाईल आ ण जर छाया च वापरले असेल 
तर आपल  ओळख गट होणार नाह . छाया च  का शत झा यास परवानगी ा त होईल. 

9. या अ यासासाठ  आव यक असले या व वध चाचणी येचे सव जोडून आप याला प ट केले जाईल आ ण 

यानुसार संमती दल  जाईल. 

10. आपण थक यासारखे कंवा आपण पूण काळजी घे यास असमथ वाटत अस यास आप याला काळजी कर याची 
गरज नाह  आ ण आव यकती पावले उचलता येतील याची आ हाला मा हती या. 

11. आपण कोण याह  णी समाधानी नस यास आपण कोण याह  प रणामां शवाय कधीह  काढू शकता. 
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    फोननंबर: 
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      फोन नंबर: 
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Annexure III(A) 
 

LETTER OF CONSENT 
 
 
I am willing to participate voluntarily as a participant for the dissertation “Comparison of 
spatiotemporal gait parameters amongst patients with piriformis muscle syndrome vs healthy 
individuals: A cross-sectional study” conducted by____________. I have been informed regarding 
the nature of study and the duration of work. I have no objection to undertake the required 
procedure and to undergo various testing procedures pertaining to the study. The researcher has 
already assured me, that I would be treated well without any untoward effects and the rights of 
confidentiality protected. 
 
 
 
 
 
 
 
 
 
                                                                                                                         
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                Signature of the Participants/ 
                                                                                               Thumb Impression of participants 
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Annexure III (B) 

 

सहम त - प  

म शोध बंध के लए एक तभागी के प म वे छा स ेभाग लेने के लए तैयार हंू I " प रफो मस मांसपेशी सं ोम 
बनाम व थ यि तय  के रो गय  के बीच पो टयोटे पोरल गैट मापदंड  क  तुलना: एक ॉस-अनुभागीय 

अ ययन"________ वारा आयोिजत।  

मुझे अ ययन क  कृ त और काम क  अव ध के बारे म सू चत कर दया गया है। मुझे आव यक या शु  करने 
और अ ययन से संबं धत व भ न पर ण याओं से गुजरने म कोई आप  नह ं है। शोधकता ने मुझ ेपहले ह  
आ वासन दया है क मेरे साथ बना कसी अ य भाव के अ छा यवहार कया जाएगा और गोपनीयता के 
अ धकार  क  र ा क  जाएगी। 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

                                                                             

तभा गय  के ह ता र/                                                
तभा गय  के अंगूठे का नशान 
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Annexure III (C) 

 
संमेलनाचे प  

 

 
"पेर फॉ मस नायू सं ोम व नरोगी य ती असले या णांम ये पॉ टयोटे पोरल गटे पॅरामीटसची तुलनाः एक 
ॉस-से शनल टडी" या बंध बंधात सहभागी हो यासाठ  मी वे छेने सहभागी हो यास तयार आहे. अ यासाचे 
व प आ ण कामा या कालावधीब दल मला मा हती दे यात आल  आहे. मला आव यक या कर याची आ ण 

अ यासाशी संबं धत व वध चाचणी या पार पाड यास हरकत नाह . संशोधकाने मला आधीच आ वासन दले आहे 
क  माझे कोणतेह  अनु चत प रणाम आ ण गोपनीयतेचे ह क संर त न ठेवता मा याशी चांगले वागले जाईल. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
वा  या /                                                                                             

सहभागीं या अंग याचा ठसा 

 
 

Annexure IV (A) 
 

PERMISSION LETTER 
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To, 
The Head of Institute, 
__________________ 
___________________ 
 
 
Subject: Permission to carry out research work. 
Respected Sir/Madam, 
I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 
grant me permission to carry out my research work on gait analysis in patients with piriformis 
muscle syndrome. My research topic is “Comparison of spatiotemporal gait parameters amongst 
patients with piriformis muscle syndrome vs healthy individuals: A cross-sectional study.” 
I kindly request you to do the needful in this regard. 
 
 
 
 
Thanking you in anticipation. 
Yours sincerely, 
Research student 
Date: 
Place: 
Guide 
Head of Institute 
 
 
 
 
 
 
 
 
 
 

Annexure IV (B) 
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PERMISSION LETTER 
 
 
To, 
The Chairman, 
Ethics Committee. 
______________ 
______________ 
Subject: Permission to carry out research work. 
Respected sir/madam 
I, Mr/Miss_____________, student of Master of Physiotherapy, would request you to grant me 
permission to carry out my research work. My research topic is, “Comparison of spatiotemporal 
gait parameters amongst patients with piriformis muscle syndrome vs healthy individuals: A 
cross-sectional study” I promise that the ethics as well as participants care shall be duly complied. 
 
I kindly request you to do the needful in this regard. 
 
 
 
 
 
 
 
 
Yours sincerely, 
Research student 
Date: 
Place: 
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ANNEXURE V 
 

MASTER CHART 
 

Sheet 1- Master Chart of patients with piriformis syndrome 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Left Right Left Right Left Right Left Right Left Right Left Right Left Right
1 30 M 167 69.9 Left Right 1.15 0.89 116.28 112.57 1.19 0.95 0.6 0.55 0.59 0.41 0.37 0.37 0.38 0.38
2 31 M 182.8 74.2 Left Left 0.81 0.79 101.52 86.83 0.95 1.09 0.52 0.55 0.44 0.55 0.42 0.42 0.43 0.5
3 31 M 166.5 52.63 Right Right 0.88 0.94 104.53 110.91 1.02 1.02 0.49 0.5 0.52 0.52 0.45 0.38 0.38 0.38
4 32 F 155 53.3 Right Left 1.11 1.05 109.29 107.53 1.22 1.17 0.62 0.56 0.6 0.61 0.45 0.43 0.43 0.42
5 32 M 177.8 82.7 Right Right 0.57 0.58 82.76 83.8 0.82 0.84 0.48 0.38 0.34 0.45 0.48 0.48 0.43 0.5
6 32 M 160 50.1 Right Left 0.87 0.87 94.79 91.19 1.1 1.14 0.56 0.59 0.54 0.55 0.52 0.52 0.47 0.47
7 33 F 152 53.3 Right Right 0.77 0.76 95.69 93.6 0.98 0.97 0.52 0.48 0.46 0.49 0.42 0.5 0.48 0.47
8 34 M 174 81 Right Left 0.94 0.94 114.5 106.01 0.98 1.07 0.52 0.55 0.47 0.52 0.38 0.37 0.37 0.38
9 35 M 175.26 57.1 Right Right 0.87 0.93 104.53 106.01 1 1.05 0.44 0.55 0.56 0.5 0.42 0.42 0.43 0.43

10 35 M 174 74 Right Right 0.88 0.93 97.4 98.68 1.09 1.13 0.56 0.58 0.52 0.55 0.44 0.45 0.43 0.45
11 36 M 173 85.7 Left Right 0.71 0.66 89.29 86.83 0.96 0.91 0.5 0.49 0.46 0.42 0.45 0.47 0.43 0.47
12 37 F 178 77.7 Left Left 0.66 0.64 93.6 92.31 0.84 0.84 0.44 0.33 0.41 0.51 0.42 0.42 0.42 0.42
13 37 M 152 69 Right Right 1.28 1.12 124.22 114.5 1.23 1.17 0.61 0.58 0.63 0.59 0.38 0.38 0.38 0.38
14 40 F 175 70.3 Left Right 0.66 0.65 94.04 89.96 0.87 0.87 0.4 0.44 0.47 0.43 0.42 0.43 0.45 0.43
15 40 M 172.72 77.86 Right Right 0.91 1.03 104.35 105.82 1.05 1.06 0.52 0.59 0.53 0.54 0.43 0.42 0.43 0.43
16 41 M 160 47.4 Right Right 0.73 0.65 102.04 95.69 0.86 0.82 0.44 0.41 0.42 0.41 0.42 0.42 0.47 0.47
17 44 M 165.1 62.8 Right Left 1.05 1.06 106.01 107.53 1.2 1.18 0.59 0.59 0.6 0.59 0.43 0.43 0.43 0.42
18 45 F 153 65.4 Right Right 0.72 0.84 102.92 104.35 0.85 0.96 0.41 0.47 0.44 0.49 0.37 0.38 0.4 0.42
19 48 F 162.56 70 Right Right 0.69 0.46 91.6 79.58 0.91 0.72 0.46 0.32 0.45 0.37 0.45 0.49 0.55 0.55
20 48 F 157.48 68.9 Right Left 0.5 0.48 98.04 98.04 0.69 0.63 0.32 0.29 0.3 0.3 0.4 0.45 0.42 0.41
21 49 F 145 54.3 Right Left 0.96 0.96 109.29 107.53 1.05 1.07 0.51 0.54 0.55 0.53 0.4 0.4 0.45 0.45

Left Step Length (m) Right Step Length (m) Single Limb Stance Left (s) Single Limb Stance Right (s)
MASTER CHART FOR PATIENTS WITH PIRIFORMIS MUSCLE SYNDROME

Dominant PMS
Walking Speed (m/s) Cadence (Steps/min) Stride Length (m)

Sr.No. Age Sex Height Weight
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Sheet 2- Master Chart of Healthy individuals 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Left Right Left Right Left Right Left Right Left Right Left Right Left Right
1 30 M 177.8 58.8 Left 0.8 0.92 85.84 106.01 1.13 1.04 0.47 0.52 0.66 0.52 0.48 0.5 0.5 0.4
2 31 M 162.5 46.9 Right 1 1.01 110.91 112.57 1.08 1.08 0.54 0.53 0.54 0.55 0.4 0.4 0.4 0.41
3 31 M 179 86.08 Left 0.92 0.94 102.92 97.24 1.08 1.16 0.63 0.55 0.45 0.62 0.5 0.5 0.4 0.43
4 32 F 152.4 74 Right 0.76 0.93 85.71 96.15 1.06 1.16 0.52 0.58 0.54 0.58 0.43 0.43 0.43 0.43
5 32 M 170 71.5 Right 0.77 0.78 87.85 90.09 1.05 1.04 0.5 0.52 0.55 0.52 0.45 0.48 0.45 0.47
6 32 M 167.64 63.76 Right 1.04 1.13 109.09 112.57 1.15 1.2 0.56 0.61 0.59 0.59 0.42 0.42 0.42 0.42
7 33 F 167.64 63.5 Right 0.72 0.81 89.02 91.19 0.98 1.06 0.46 0.51 0.52 0.55 0.43 0.42 0.42 0.42
8 34 M 180.34 57 Right 0.78 0.66 91.19 85 1.02 0.91 0.52 0.42 0.51 0.48 0.53 0.54 0.52 0.57
9 35 M 173.5 55.56 Right 0.51 0.65 60.06 88.89 1.02 0.88 0.53 0.48 0.48 0.39 0.5 0.5 0.5 0.5

10 35 M 180.34 70 Right 1.15 1.04 102.92 98.68 1.26 1.27 0.67 0.66 0.6 0.61 0.5 0.5 0.5 0.5
11 36 M 173 69 Left 0.97 0.98 107.53 92 1.08 1.08 0.49 0.57 0.59 0.58 0.43 0.43 0.43 0.43
12 37 F 157.4 66 Right 0.71 0.57 84.75 83.8 1 0.86 0.48 0.5 0.52 0.36 0.48 0.5 0.48 0.42
13 37 M 180 87.46 Right 0.91 0.83 96 96 1.13 1.03 0.54 0.54 0.59 0.49 0.45 0.45 0.43 0.43
14 40 F 154.5 61.9 Right 0.66 0.79 92.31 103.99 0.87 0.95 0.45 0.54 0.42 0.41 0.42 0.43 0.47 0.42
15 40 M 167.7 68 Right 1.04 1.13 109.09 112.57 1.15 1.2 0.56 0.61 0.59 0.59 0.42 0.42 0.42 0.42
16 41 M 152.4 77.3 Right 0.92 1.01 107.53 116.28 1.02 1.04 0.52 0.52 0.51 0.52 0.37 0.37 0.37 0.37
17 44 M 175.26 82.4 Right 1.07 0.93 102.92 94.79 1.24 1.17 0.6 0.55 0.64 0.62 0.42 0.48 0.46 0.48
18 45 F 152.4 77.3 Right 0.92 1.01 107.53 116.28 1.02 1.04 0.52 0.52 0.51 0.52 0.37 0.37 0.37 0.37
19 48 F 160.02 59 Left 0.84 0.88 98.68 101.52 1.02 1.04 0.53 0.51 0.49 0.53 0.4 0.41 0.38 0.42
20 48 F 170.18 63.6 Left 0.76 0.83 87.85 96.15 1.04 1.03 0.52 0.52 0.52 0.51 0.48 0.45 0.52 0.52
21 49 F 152.4 48.2 Right 0.65 0.62 94.79 108.11 0.83 0.71 0.44 0.33 0.39 0.38 0.42 0.33 0.42 0.37

Left Step Length (m) Right Step Length (m) Single Limb Stance Left (s) Single Limb Stance Right (s)
MASTER CHART FOR HEALTHY INDIVIDUALS

Dominant
Walking Speed (m/s) Cadence (Steps/min) Stride Length (m)

Sr.No. Age Sex Height Weight
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INTRODUCTION 

The most common nervous system disorder is headache disorder, it impacts 66 % of the world's 

population. 1 

 

Headaches can result from trauma, brain tumors, vascular disease, metabolic dysfunction, 

dysfunction of cervical spine joint complex, etc. 2 Some other headache subtypes include 

tension-type headache, migraine, cluster headache, and cervicogenic headache all of these types 

of headaches cause substantial levels of disability 1. Headaches induce anatomical and 

physiological changes, the pain and discomfort are significant indicators of these changes.2 

 

According to the International Headache Society, tension-type headaches and cervicogenic or 

cervical headaches are headaches with musculoskeletal causes. 3 Cervicogenic headache (CGH) 

is linked to a heavy burden of pain and significant economical expenses.4 

 

According to Ottar, a Norwegian neurologist who first observed, a specific type of headache 

made worse by head and neck motion is cervicogenic headache.2 Cervicogenic headache is a 

lateralized non-pulsative headache syndrome that percieve in the head and is cause due 

to disorders of cervical spine and musculoskeletal tissue that is innervated by the cervical 

nerves.5   The cervicogenic headache is initiated in neck, which subsequently spreads to occipital, 

frontal, and orbital region, and  accompanied by ipsilateral shoulder 

pain. 6 
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A global population of about 47% experiences a headache.7 Cervicogenic headaches, which 

account for 15–20% of all headache cases, are reported to affect 4.1 percent of the general 

population. 6, 8 

 

It is a well-known fact that headaches have a major impact on personal and social        life, with a 

decreased capacity for learning and productivity. 9   According to Hans A. van Suijlekom et al, 

cervicogenic headache individuals showed a worsening of their quality of life than migraine and 

tension-type headache individual, and even worse than a healthy individual.10 But among 

headaches, cervicogenic headache have an even worse effect on the quality of life. A variety of 

factors including fatigue, altered sleep, cervical disc problems, neck injuries, poor posture, 

muscular stress, and smoking have been correlated with developing cervicogenic headache. 9 

 

The poor posture is a frequent cause of cervicogenic headaches while sitting or standing at work 

is more common in cervicogenic headache patients than other patients. It also cause by 

inflammation or mechanical dysfunction of the upper cervical joints, and ligaments, decreased 

muscle length, muscle strength, and impaired endurance. 11, 12 

 

Cervicogenic headaches are related to musculoskeletal dysfunction, muscle imbalance, and 

recognisable patterns of muscle weakness and tightness. 12 On occasion, abnormal motor unit 

activity in the cervical and shoulder girdle muscles is associated to cervicogenic headache.13  

 

Disabilities outside of the cervical region are particularly important since some researchers have 

noted that alterations in alignment of other regions have potential to alter biomechanics and 
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precipitate cervical dysfunction.14 Thus, affecting the complete cervicoscapular complex and 

alter in the normal scapular alignment.  The alignment of the scapula is a sign of potential 

changes in muscle length and joint position. There are several types of scapular misalignment, 

including winged, depressed, elevated, abducted, adducted, and downward rotation. 15   The 

development and aggravation of cervicogenic headaches are significantly influenced by other 

abnormalities, such as scapular malposition. 14 The scapulothoracic muscles are crucial for 

moving the weight from the upper limb to the spine.16 

 

Patients with cervicogenic headaches frequently have scapular abduction and depression in the 

scapulothoracic area, which indicates muscle lengthening and shortening. 14 Incorrect scapular 

alignment leads to prolonged compressive stress of the cervical spine because the weight of the 

upper extremities is transferred to the cervical region through the attachments of the 

cervicoscapular muscles. 15 

 

Latissimus dorsi crosses both the glenohumeral and scapula-thoracic joints, it has two joints 

through which it can exert all of its stress on the humerus with additional effects on the scapula.17 

Latissimus dorsi in association with thoracolumbar fascia helps in force distribution. Latissimus 

dorsi is a broad muscle which works with a number of other muscles at the shoulder, including 

the pectoralis major, pectoralis minor, and teres major.18 
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When using the upper limbs, the latissimus dorsi muscle in the middle of the back holds the 

scapula against the thorax.19 This is made possible by the muscle's connection to the inferior 

angle of the scapula. But the latissimus dorsi has only been allow for holding the scapula firmly 

in place while the humerus moves. These fibres also held the latissimus dorsi and its tendon 

more medially when it was firmly attached to the inferior angle of the scapula.20   Latissimus 

dorsi is categorised as a global mobilizer because it crosses more than one joints. 19, 21 this type of 

headache is caused by musculoskeletal disorder with no neurological involvement. This 

abnormality can also be considered as one of the cause of headache, which is called cervicogenic 

headache. 22 

 

In people with head and shoulder complex abnormalities due to changes in the head and shoulder 

alignment, there are changes in the afferents of cervical proprioception, resulting in difficulty 
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maintaining postural stability. 22 This increases the demand on the cervicoscapular muscle 

consequently resulting in myofascial dysfunction. 

 

One factor that has been suggested to exacerbate or cause cervicogenic headache is dysfunction 

from abnormal posture. This is because altered posture can result in a decrease in length or an 

increase in stiffness of this muscle, which can alter movement patterns or posture, both of which 

are typically seen in cervicogenic headache. This muscle's stiffness may also restrict scapular 

mobility.23, 14, 24 
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RATIONAL OF THE STUDY 

 

The International Headache Society has identified cervicogenic headache as “pain, referred from 

a source in the neck and perceived in one or more regions in the head and/ or face”. It frequently 

begins as a unilateral headache that may progress to the neck, shoulder, arm, frontal, temporal, 

and orbital regions.25 

 

According to the International Headache Society, cervicogenic headache is classified as a 

secondary headache and affects people most frequently between the ages of 30 and 45 years.26 

 

One of the key etiological factors contributing to cervicogenic headache is the dysfunction of the 

neck and shoulder muscles.13 

 

Changes in range of motion are a prominent cause of shoulder pain, and clinical range of motion 

assessments are frequently used to impartially assess shoulder complex excursion.27 

There are several muscles that connect the cervical spine to the thoracic wall, providing one of 

the most direct connections between the shoulder girdle and cervical.14The function of all these 

muscles are interlinked. One of the major muscles, the latissimus dorsi, crosses the glenohumeral 

and scapula-thoracic joints at two different points and influencing myofascial dysfunction in and 

around cervicoscapular region resulting in altered stability and increased demands on 

cervicoscapular muscles.17 Although the latissimus dorsi contributes significantly to the 

numerous tasks, little study has been done on the effects of muscle stiffness on scapular 

posture.28  
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Normal scapular kinematics is important for optimal upper extremity performance. 

The challenge for the clinician is to recognise the slight variation in scapular position caused by 

myofascial dysfunction, such as latissimus dorsi tightness.  

 

There are some literatures, which shows scapular malposition in cervicogenic headache 

individuals.30 The study done by Mary Kate McDonnel, in 2014 reveled that latissimus dorsi is 

commonly involve in cervicogenic headache individuals.14 

 

Any task requires a balance between mobility and stability in the shoulder joint for optimal 

performance. Several authors have suggested that sub-acromial impingement syndrome, internal 

shoulder impingement, rotator cuff pathology, and other shoulder diseases have all been linked 

to suboptimal shoulder performance, which can present as poor upper quadrant posture, muscle 

imbalances, and inappropriate motion.27 

 

Hence, it is important to find out the relationship between latissimus dorsi flexibility and 

scapular position in cervicogenic headache individuals. As this relationship may contribute to 

alteration in latissimus dorsi flexibility and scapular upward may perpetuate disability associated 

with cervicogenic headache by affecting cervicoscapular stability.  

 

The biomechanics of the cervical spine may be altered by impairments in the cervical and 

scapulothoracic area, therefore it stands to reason that such impairments may be contributing 

factors to the clinical presentation of the patient with cervicogenic headache.14 
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It is crucial to research the connection between latissimus dorsi tightness and scapular position in 

individuals with cervicogenic headaches in order to reduce the impact and minimise the 

impairment. 

 

Therefore, the current study aims to investigate the correlation between latissimus dorsi 

flexibility and scapular position in cervicogenic headache individuals in the age group of 30-45 

years. 

 

 

  



14 
 

AIM - 

To examine the correlation between latissimus dorsi flexibility and scapular position in 

cervicogenic headache individuals in age group of 30-45 years. 
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RESEARCH QUESTION:- 

What is the correlation between latissimus dorsi flexibility and scapular position in cervicogenic 

headache individuals in age group of 30-45 years? 
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OBJECTIVES:- 

PRIMARY OBJECTIVES:- 

To study the correlation of latissimus dorsi flexibility and scapular positioning   in cervicogenic 

headache individuals in age group of 30-45 years. 
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HYPOTHESIS: - 

Primary Hypothesis: - Not Applicable 

Other Hypothesis: - Not Applicable. 
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REVIEW OF LITERATURE: 

 

      Satish Verma,et.al  in year 2021 studied “Cervicogenic Headache: Current Perspectives .” 

The purpose of their current review to give recommendations on diagnosis and management of 

cervicogenic headache. They search the recent articles on ‘cervicogenic headache’ published in 

english literature to recognize the current perspectives on cervicogenic headache. The result of 

their current perspective are diagnosis of cervicogenic headache is based on clinical criteria 

mentioned by the International Headache Society and Cervicogenic Headache International 

Study Group. Non‑invasive diagnostic methods like echogenicity of muscles, diffusion tensor 

imaging and single‑photon emission tomography are proposed by some authors for avoiding 

complications associated with blocks. Mainstay of management is physical therapy. They 

concluded that headaches with a cervical spine nociceptive source are increasingly being 

recognized. Cervicogenic headaches are a distinct entity and proper diagnosis facilitates 

management improving quality of life.30 

 

       The study done by Sarah Mingels, Wim Dankaerts et.al in 2021 with an aim to evaluate 

the lower spinal postural variability during laptop‑work in subjects with cervicogenic headache 

compared to healthy controls. They select 18 participants with reporting cervicogenic headache 

in age group of 29–51 years, and 18 matched controls in age group of 26–52 years during a 30-

min-laptop-task. They concluded that the mean spinal postural variability was lower in the 

cervicogenic headache group as compare to the control group and during the laptop task. 31 
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 The study was done by Ibrahim M. Moustafa , Tamer M. Shousha, et.al in 2020 with the aim 

to evaluate differences in the 3D spinal alignment in cases suffering from chronic cervicogenic 

headache compared to control group participants without cervicogenic headache. For this study 

purpose they select 100 participants suffering from frequent headaches for at least 3 months who 

fulfilled the CHISG criteria for cervicogenic headache were match by age and sex to 100 

asymptomatic control group participants. As they concluded that participants with cervicogenic 

headache exhibited increased magnitudes of thoracolumbar posture displacements which 

corresponded to an increased odds of suffering from CGH compared to matched control 

participants. 32 

 

          Rutuja Malavde ,et.al conducted a observational  study in year 2020 to find the 

prevalence of cervicogenic headache in dentists and to create awareness among  them. 

 They include 81 clinical practitioners between age group 30 to 60 years in which 48% of males 

and 52% of females respectively. Cervical flexion-rotation test and neck disability index 

questionnaire were the major outcome measures to assess cervicogenic headache in dentists. 

Thus, the study concluded that 26.73% of dentists have Cervicogenic headache.33 

 

       The study titled, Cervicogenic headache and neck pain among computer users done by 

Farjad Afzal et.al in 2020. A pilot study conducted on 119 participants in this online survey, a 

self-developed questionnaire was used . Results of this study showed that about 58% of the 

population  used computer and laptop was suffering from cervicogenic headache head and neck 
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pain.They concluded that prolonged use of laptop and computers in wrong posture may cause 

cervicogenic headache and neck pain.34 

 

         The study conducted by Ahadi, Parisa in 2018 on Assessment of the head, cervical spine, 

thoracic spine, and shoulder girdle postures in subjects with and without chronic headache. They 

conduct a study on 20 people with a cervicogenic headache, 20 with migraine, and 50 with no 

reported headaches as the control group. They measured postural angles of the head, cervical 

spine and thoracic spine, and the shoulder girdle in frontal and sagittal plane by using 

photogrammetry and the thoracic spine curvature was evaluated by a flexible ruler. Decreased 

scapular upward rotation seen in the migraine headache group highlights the importance of 

considering possible shoulder girdle-related dysfunctions in people with chronic headaches such 

as migraine.29 

 

           The study done by Gaurai Gharote, Raaequa Awati et.al conducted a study in 2017 

with an aim to find the incidence of cervicogenic headache in bank office workers. They evaluate 

500 subjects and assessed for cervical flexion rotation test and Neck disability index. They found 

that 100 people were having positive cervical flexion rotation test with neck disability index in 

which 291 persons had mild pain, 06 persons have moderate pain and 53 persons had no neck 

disability and they found   20% of incidence of cervicogenic headache in bank office workers.35 

 

           Peter K. Farmer, Suzanne J. Snodgrass et.al in 2014 conducted study with the purpose 

to investigate the cervical spinal posture in cervicogenic headache. The study included 

participants with cervicogenic headache (n=30).  The difference in cervical spinal posture, 
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measured on radiographs. The result of their study showed, the mean general cervical lordosis 

was 10.97 degrees for the cervicogenic headache group and 7.17 degrees for the control group. 

The mean upper cervical lordosis was 11.86 degrees for the cervicogenic headache group and 

9.44 degrees for the control group. The mean C2 spinous process horizontal deviation was 3.00 

mm for the cervicogenic headache group and 2.86 mm for the control group. They concluded 

that association between greater general cervical lordosis, increases the frequency of having 

cervicogenic headache.23 

 

         Juliusz Huber, Przemysław Lisińsk et.al in 2013 conducted their study with purpose to 

reinvestigate the dysfunction in neck and shoulder girdle muscles as a reason of cervicogenic 

headache among office workers. They include 40 office workers into two groups [supervised 

(n=20) and untreated (n=20)]. They evaluate the headache intensity with a visual analog scale, 

range of cervical movement with a goniometer, trigger points incidence with palpation, and 

muscle strength with Lovett's scale and surface electromyography were recorded bilaterally 

analyzed at rest and during maximal contraction. They concluded that dysfunction of the neck 

and shoulder girdle muscles can be one of the main etiological factors responsible for 

cervicogenic headaches. 13 

 

        The study done by  Kevin G. Laudner, Jeffrey G. Williams 2013, the aim of the study to 

observe the  relationship between latissimus dorsi stiffness and altered scapular kinematics 

among asymptomatic collegiate swimmers . The study was carried out with 19 swimmers (7 

male, 12 female) .They measured latissimus dorsi stiffness with a myotonometer and 

electromagnetic tracking device with specialized software to measure the scapular kinematics at 
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humeral elevation angles of 30, 60, 90, and 110 within the scapular plane. Their main outcome 

measures were latissimus dorsi stiffness and scapular upward/downward rotation, 

internal/external rotation, and anterior/posterior tilt. The study concluded that moderate-to-good 

relationships between increased latissimus dorsi stiffness in swimmers and altered scapular 

upward rotation, internal rotation, and posterior tilt at various angles of humeral elevation was 

found.28 

 

        Keerthi Rao et.al in 2013 done a case-control study to find out the prevalence of 

depression among cervicogenic headache patients .They find a prevalence of depression among 

two groups which include patients having chief complaint of cervicogenic headache and control 

group presenting complaints other than headache. The investigators obtained score of Patient 

Health Questionnaire (PHQ-9) and compared with the percentage of patients with symptoms of 

depression to control group. The result of their study revealed that cervicogenic Headache had a 

high prevalence of Depression as reported by the patient health questionnaire when compared to 

their counterparts who suffered from disorders other than headache.36 

 

         The study done by Bahar Shahidi, Cynthia L Johnson et al in 2012. The purpose of the 

study was to assess the inter-rater reliability, minimal detectable change and group differences in 

quantitative cervical and scapulothoracic impairement among individuals with and without 

chronic neck pain. They include 19 subjects with neck pain and 20 healthy controls. In 

examination they include measures of cervical range of motion, strength, endurance, 

scapulothoracic muscle length and strength. The conclusion of their findings demonstrate that 

inclinometry and hand held dynamometry and other tools can provide objective and reliable 
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measurements of cervical and scapulothoracic muscle performance as commonly applied in 

clinical practice.37 

 

         Heidi Knackstedt, Dalius Bansevicius et al. studied Cervicogenic headache in the general 

population in 2010. They include age and a gender-stratified random sample of 30,000 persons in 

age group of 30–44 years received a mailed questionnaire. They concluded that the cervicogenic 

headache is a rare chronic headache in age group of 30-44 years in general population  and the 

prevalence of cervicogenic headache  was 0.13%  in men and 0.21%  in women, while the 

overall prevalence of cervicogenic headache was 0, 17%  .26 

 

          Sanjay Yadla , Jeffrey Gehret et al. studied in year 2010 “A pain in the neck : Review of 

Cervicogenic Headache and Associated Disorders.’’The purpose of the current review is to 

provide an overview of diagnosis and treatment of cervicogenic headache and their discussion 

focuses on associated disorders include whiplash, a common cause of cervicogenic headache. 

They concluded that the pathogenesis of cervicogenic headache is relatively straightforward this 

disease presents several challenges to practicing clinicians. Although cervicogenic headache is a 

relatively common cause of chronic headache it is often misdiagnosed or unrecognized.38  

 

         O. Sjaastad, L. S. Bakketeig   2008 , conducted a study to find the prevalence and various 

clinical characteristics of cervicogenic headache (CEH) in the population at large. They include 

1838 subjects in the age group of 18 to 65-year-old citizens underwent an Interview ⁄ clinical 

examination. They (OS) filled the detailed questionnaire for each participant. They also include a 

short-version, general, neurological examination. They found a prevalence of 4.1% cases with 
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the highest number of cervicogenic headache criteria. They concluded that cervicogenic 

headache may be one of the three large, recurrent headaches. 8 

 

         The study conducted by Aimee Roseborough, et.al. in year 2007 with the purpose to 

evaluate the differences in static scapular position between rock climbers and a non-rock 

climbers population in this study they examine the glenohumeral to scapulothoracic (GH : ST) 

ratio, as represented by end range static positions of the scapula and humerus, in a group of 21 

rock climbers and compare it to a group of 40 non climbers by using a using a bubble 

inclinometer to measure the scapular upward rotation at the subjects maximum glenohumeral 

elevation. They concluded that end range static positions in rock climbers had a significantly 

greater glenohumeral to scapulothoracic ratio than non-climber.39 

 

         The study conducted by  Stovner LJ, Hagen K et.al in year 2007 with an aim to estimate  

the headache-related disease burden, which implies some level of disability by using a headache 

intensity which is registered on a scale of 0–3(0, no headache; 1, mild; 2, moderate; 3, severe 

headache). They found the global prevalence of current headache to be  47%,  migraine 10%, 

tension type headache 38% and current cervicogenic headache 3% and life-time prevalence, as 

expected, to be somewhat higher: 66% for headache, 14% for migraine, 46% for Tension type  

headache .1 

 

         In 2005, N. Pouliart studied “Significance of the latissimus dorsi for shoulder instability.’’ 

Variations in anatomy around the humerus and scapula.” They studied the relationship between 

latissimus dorsi and the inferior angle of the scapula on 100 cadaver specimen. Their study 
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helped researchers about biomechanics of latissimus dorsi and its functions. In this study, they 

observed three different forms of latissimus dorsi relationship to the inferior angle of the scapula. 

They found variability in the morphology of the latissimus dorsi muscular fibers arising from the 

inferior angle of the scapula (type 1 scapular connection, 43%) and between  intervening bursa of 

scapula  (type 2 scapular connection, 57%). 20 

 

        Florence Peterson Kendall et.al in 2005 in the textbook of Muscle Testing and Function 

with Posture and Pain (5th edition). Authors explained the detailed assessment of latissimus dorsi 

muscle length with the subject positioned hooked lying and low back flat on the table. The 

subject raises both arms in flexion overhead, keeping low back flat. Shortness is indicated by the 

inability to get the arms to table level and record the measurement in angle between the table and 

humerus to determine the number of degrees of limitation or measure the number of inches 

between the table and the lateral epicondyle.40   

 

      Hans A.van suijlekom, Inge Lame et.al conducted a study on “Quality of life of patients 

with cervicogenic headache: A comparison with control subject and patients with migraine or 

tension-type headache." in 2003. They include 37 patients with cervicogenic headache, 42 

patients with episodic tension-type headache, and 39 patients with migraine without aura 

completed a medical outcome study 36-Item short-form questionnaire. They found the domain 

score for “Physical functioning” of patients with cervicogenic headache were worse than those of 

patients with migraine or tension type headache. On the basis of data they concluded that the 

impairment of quality of life in those with cervicogenic headache is worse as compared to 

healthy person but is general, comparable with migraine and tension type headache.10 
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        The study entitled “Comparison of scapular kinematics between elevation and lowering of 

the arm in the scapular plane." is done by John D. Borstad, Paula M. Ludewig in 2002. They 

recruited 26 symptomatic and 26 healthy subjects performed five repetitions of humeral scapular 

plane abduction. They use electromagnetic tracking device to describe the three-dimensional 

scapular kinematics during arm elevation and lowering. Authors concluded that the symptomatic 

group demonstrated significant reductions in upward rotation of scapula at lower humeral 

elevation angles, and significant increases in anterior tipping at higher elevation angles as 

compared to the healthy group.41 

 

       A systemic review was published in 2001 entitled “Cervicogenic headaches: a critical 

review” by Scott Haldeman, the aim of the study to review and summarize the literature on 

cervicogenic headaches. They studied and analyzed literatures from scientific databases like 

Medline, Cumulative Index to Nursing and Allied Health Literature, Mantis. The results of their 

study concludes prevalence of cervicogenic headache estimates range from 0.4% to 2.5% of the 

general population to 15% to 20% of patients with chronic headaches. Cervicogenic headache 

affects patients with a mean age of 42.9 years, had a 4:1 female disposition, and tends to be 

chronic.42 

 

         A study titled, headache in patients with neck-shoulder-arm pain of cervical radicular 

origin was conducted by Jane Y. Carlsson, et.al in 1999 the study comprised 81 patients with 

chronic cervicobrachialgia, 54 (67%) suffered from recurrent headache. 44 (81%) of these 

patients having cervical headache, 5 having migraine, 2 with tension-type headache, and 3 
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patients were not classifiable according to the diagnostic system of the International Headache 

Society. The study revealed that the when comparison Between the Cervical Headache Group 

and the Non- headache group a higher total tenderness score was seen in cervicogenic headache 

group as compared to the non-headache group (P=0.005). A significantly higher pain intensity in 

the neck-shoulder-arm region was noted in patients with cervical headache as compared to 

patient without headache (p=0.014). 43 

 

       Nikolai Bogduk et al. in 1998 studied “The morphology and biomechanics of latissimus 

dorsi”. They performed a dissection study on five cadavers. Their study helped researchers about 

biomechanics of latissimus dorsi and its functions. In this study, they concluded that latissimus 

dorsi is designed to move the upper limb or to raise the entire trunk in brachiation. Its possible 

contribution to extension of the lumbar spine is trivial as is its capacity to brace the sacroiliac 

joint.44 

 

                A study titled, “Cervicogenic Headache: The Influence of Mental Load on Pain Level 

and EMG of Shoulder-Neck and Facial Muscles.” was conducted by author Dalius Bansevicius 

et.al in 1996. They study the relationship between pain and EMG levels was studied in 17 

cervicogenic headache patient and 17 group-matched healthy controls. The result hypothesis that 

the musculoskeletal system is involved in cervicogenic headache. Increased pain levels before, 

during, and after the Electromyographic test on the symptomatic side in the temple, shoulder 

area, and neck in the patient group compared with non-symptomatic side and controls. Their 

study revealed that involvement of “muscular components” in the pathogenesis of cervicogenic 

headache.45 



28 
 

 

      Andry Vleeming, et.al in year 1995 studied "The posterior layer of the thoracolumbar fascia 

its function in load transfer from spine to legs." They studied 10 human specimen dissection 

directed to the bilaminar posterior layer of the thoracolumbar fascia. They use visual inspection 

and raster photography to study the superficial and deep lamina. They concluded that the gluteus 

maximus and the latissimus dorsi merit special attention because they can conduct forces 

contralaterally, via the posterior layer of thoracolumbar fascia. The effect of contraction, 

especially of the latissimus dorsi, will be large because forces derived from its caudal part are 

fully transferred to the thoracolumbar fascia.46 
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METHODOLOGY 

Type of study design: Observational study 

Study setting:  Physiotherapy outpatient department and Tertiary health care centre  

Study population: Individuals with cervicogenic headache aged 30 to 45 years from the hospital 

campus and nearby community.       

Duration of study: 18 Months 

Sample size estimation 

Sample size: n=30 

 To calculate the sample size pilot study is carried out among 5 individuals with cervicogenic 

headache in this study participants latissimus dorsi flexibility was assessed and scapular upward 

rotation was measured. 

Confidence Interval 95% 

The formula for Sample Size – 

n= [(Z α+Z β)/C] 2+3 

Where, C=0.5x e [(1+r)/ (1-r)] 

α error – 5% 

Power – 80% 

Zα - Standard Normal deviation for α  

Zβ - Standard Normal deviation for β 

r - Expected correlation coefficient 

Hence, the required sample size is 30. 
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Sampling technique: Convenient sampling method 

METHOD OF SELECTION OF STUDY 

SUBJECTS   : 

   Inclusion criteria: 

1. Diagnosed cases of cervicogenic headache aged between 30-45 years 

2. Reduced latissimus dorsi flexibility   

3. Individuals willing to participate 

4. Both genders are included 

  

Exclusion criteria: 

1. Bilateral upper extremity symptoms   

2. Symptoms indicative of central nervous system lesion  

3. Individuals with tightness of pectoralis major, pectoralis minor muscle  

4. Any recent surgeries of head or neck  

5. Congenital deformities of the scapula   

6. Cervical radiculopathy 

7. Frozen shoulder 

8. Inflammatory conditions related to cervicoscapular region  

9. Patients not willing to participate  
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OUTCOME MEASURES – 

1. Latissimus dorsi flexibility measured by using measuring tape (in centimeters) 

2. Scapular upward rotation measured by using bubble inclinometer (in degrees) 

 

OPERATIONAL DEFINITIONS: 

1. Cervicogenic Headache: Cervicogenic Headache is defined as referred pain perceived in any 

part of the head and caused by a primary nociceptive source in the musculoskeletal tissues that 

are innervated by the cervical nerves.47 

2. Muscle Flexibility: The intrinsic property of body tissues, including muscle and connective 

tissues that determines the range of motion achievable without injury at a joint or group of 

joints.48 

3. Scapular Position: Normal scapular rest position to be the position that the scapulae assume 

when an individual is standing with normal posture (i.e. the habitual posture of a particular 

individual in standing).49 
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VARIABLES:  

Independent Variables:  

Age  

Gender 

Dependent Variables:  

Latissimus dorsi flexibility 

Scapular upward rotation 

 

MATERIALS / DATA COLLECTION TOOLS: 

Appropriate study instrument/data collection tools: 

1. Bubble Inclinometer  

2. Measuring Tape 

3. Paper & Pen    

4.  Plinth 
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STUDY INSTRUMENTS 

Bubble Inclinometer  

Bubble inclinometer is portable, reliable and lightweight device which can be available at clinical 

setups. It is easy to use and the readings are recorded in degree.50    

 

Measuring Tape   

 

 

Plinth 
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PROCEDURE: 

 

Permission from the head of institution and approval from the Institutional Ethics Committee and 

Board of Research Science was obtained. Participants who met the inclusion and exclusion 

criteria were briefed about the study and informed written consent was taken. Demographic data 

was documented. Participant’s latissimus dorsi flexibility was assessed using measuring tape and 

recorded in centimeters. Scapular upward was recorded in degrees using bubble inclinometer.  

The data was documented, analyzed and results were obtained. 

 

METHOD OF MEASUREMENTS 

Measurement of Latissimus Dorsi Flexibility:  

Length of the latissimus dorsi estimated bilaterally using a measuring tape in the test position 

described by Kendall.40  

The subject was placed in supine position, arms at sides, elbows extended, knees bent, and low 

back flat on table. 

The subject raised both arms in flexion overhead, keeping arms close to head and bringing arms 

down towards the table, maintaining low back flat.  

Latissimus dorsi tightness will be determined by measuring the distance between the lateral 

epicondyle to the surface of examination table with the upper arms positioned in maximal flexion 

as participants lay supine with their knees bent and lumbar spine in full contact with the table and 

measurement recorded in centimeters.40, 37 

The latissimus dorsi measurement shows intra-rater reliability (ICC= 0.91- 0.93; 95%CI) 37 
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Measurement of Scapular Upward Rotation: 

A bubble inclinometer was used to assess scapular upward rotation. 

Subjects was in a standing position.   

The root of the scapular spine was identified and marked in preparation for measuring the 

upward rotation of the scapula. 

The left edge of the bubble inclinometer was placed on this mark and another mark will be 

placed where the right edge of the inclinometer rested on the scapula. 

The subject then perform their maximum glenohumeral elevation and the angle of upward 

rotation of the scapula was measured by the inclinometer and recorded in degrees. 

Scapular upward rotation measurement shows “good to excellent” intra-rater reliability (ICC = 

0.89 – 0.96; 95% CI) with bubble inclinometer.39 
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FLOWCHART: 

 

         Permission from the Head of Institution and Approval from Institutional Ethics Committee 

                                                                was obtained . 

 

                                        

 

                                                         40 Individuals were screened 

 

 

 

                  30 Participants (males and females) in the age group of 30 – 45 years fulfilling  

                                                  Inclusion criteria were selected. 

                                                                                 

 

 

                         Procedure of the study was explained and written consent was taken. 

 

 

                       

                      

                    Latissimus Dorsi Flexibility was assessed using measuring tape and 

                                                          recorded in centimeters 
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       Scapular position was assessed using bubble inclinometer and   recorded in degrees 

                     

           

         

              Data obtained was recorded and analyzed statistically and results were obtained. 
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MATERIALS 

 

 

 

 

 

 

 

 

 

 

                                                    Photo 1. Bubble Inclinometer 

 

 

                                                                           

 

 

 

 

 

                                                        Photo 2. Measuring Tape 
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                                                                Photo 3. Paper & Pen 

 

                                               

 

 

 

 

 

 

 

                                                                      Photo 4. Plinth 

 

 

 

 

 



40 
 

ASSESSMENT METHODS 

 

 

 

 

                                               

 

 

 

 

                                                     

                                                       Photo 1. Marked lateral epicondyle  
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                                    Photo 2. Measurement of latissimus dorsi flexibility 
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                                           Photo 3. Marked root of the scapular spine 
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                                 Photo 4. Measurement of scapular upward rotation 
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RESULT: 

Data analysis  

Statistical software STATA Version 10.1,2011 was used for data analysis. 

Pearson’s correlation was used to correlate values of latissimus dorsi tightness with scapular 

upward rotation.  

 

Level of significance:  

p value < 0.05 was considered statistically significant. 

 

OBSERVATION AND RESULTS: 

Observational study done on individuals with cervicogenic headache were total individuals 

 n= 30. The age group between 30– 45 years includes both males and females who met the 

inclusion criteria. Length of the latissimus dorsi was assessed using a measuring tape and 

scapular upward rotation was assessed using bubble inclinometer. 

 

Following were the Observations of the study: 

Age: 

Total 30 participants with cervicogenic headache were included in the study between age group 

of 30-45 years with mean age 40 ± 4.201 years. Number of participants in the age group of  

30 - 34 were 4 (13.3%), in age group of 35-40 were 11 (36.7%), in age group of 41-45 were  

15 (50%).  

(Table 1, Graph 1) 
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Gender:  

Out of 30 individuals 14 (46.7%) were males and 16 (53.3%) were females with cervicogenic 

headache participated in the study. 

(Table 2, Graph 2) 

Latissimus Dorsi Tightness –  

Mean latissimus dorsi tightness was 3.45 ±1.045 on right side. 

Mean latissimus dorsi tightness was 4.9 ±0.884 on Left side.  

Upward Rotation – 

Mean Scapular Upward Rotation was 43.7± 4.684 on right side.  

Mean Scapular Upward Rotation was 38.56± 5.506 on left side.  

The coefficient of correlation (r) were found to be -0.844 (Right) and - 0.890 (Left).  The 

negative coefficient of correlation (r) value suggest that latissimus dorsi tightness and scapular 

upward rotation inversely proportional to each other i.e. as the latissimus dorsi tightness 

increases scapular upward rotation decreases. Statistically significant correlation was observed 

between latissimus dorsi tightness and scapular upward rotation (p<0.0001). 

Correlation Between latissimus dorsi tightness and scapular upward rotation - 

 Mean score of latissimus dorsi tightness was 3.45 ±1.045 on right side and scapular upward 

rotation was 43.7± 4.684 on right side. Statistically significant result was observed p<0.0001. 

(Table 4, Graph 4) 

Mean score of latissimus dorsi tightness was 4.9 ±0.884 on left side and scapular upward rotation 

was 38.56± 5.506 on left side. Statistically significant result was observed p<0.0001. 

 (Table 5, Graph 5) 
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DISCUSSION 

The present observational study aimed to find the correlation between latissimus dorsi flexibility 

and scapular position in cervicogenic headache individuals in age group of 30-45 years.   

A totalof 30 subjects who met the inclusion requirements were chosen for the study. 

 

The current study's findings demonstrate that there is a statistically significant negative correlation 

between latissimus dorsi flexibility and scapular position in cervicogenic headache individuals. 

 

Normally, while measuring latissimus dorsi flexibility, the distance between lateral epicondyle 

and plinth is measured and it should be zero if latissimus dorsi is fully flexible. A total of 40 

cervicogenic headache individuals were assessed for latissimus dorsi tightness. Out of 40 

cervicogenic headache individuals 30 individuals had latissimus dorsi tightness. In present study 

the mean value of latissimus dorsi tightness is 3.45 ±1.045 on right side and 4.9 ±0.884 on left 

side. According to Somporn Sungkarat et.al55 (2019), the normal scapular upward rotation is 

50°-60°. In present study the mean value of scapular upward rotation is 43.7± 4.684 on right side 

and 38.56± 5.506 on left side. 

 Out of 30 cervicogenic headache individuals 26 (87%) participants were having reduced 

scapular upward rotation on both sides. Similarly, 4 participants (13%) were having reduced 

scapular upward rotation on left side only. Which reveals that scapular upward rotation is 

affected i.e. decreased in individuals suffering from cervicogenic headache.  
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 Statistical analysis revealed the negative coefficient of correlation (r) value   -0.844 on right side 

and   - 0.890 on left side. On both the right and left sides, a significant negative correlation 

between latissimus dorsi tightness and scapular upward was observed (p<0.0001). The negative 

coefficient correlation(r) value suggest that latissimus dorsi tightness and scapular upward 

rotation inversely proportional to each other i.e. as the latissimus dorsi tightness increases 

scapular upward rotation decreases. 

In the present study, age group selected was 30-45 years. Mean age of study participants was 40. 

The study done Heidi Knackstedt et.al. Observed that prevalence of chronic headache is 

relatively higher in people aged 30–44 years than in the younger age group. 26This literature 

supports the age group selected for this study. 

 As per gender distribution, 53.3% were female and 46.7% were male, which shows female 

preponderance in present study. Similar, results were seen in the study done by Phil Page et.al 

reported that females are more prone to cervicogenic headache as females are affected four times 

more as compare to males .12 

Cervicogenic headache syndrome is the term used to describe chronic hemicranial pain that is 

referred to the head from either the bony structures or the soft tissues of the cervical region. The 

pain is most apparently getting from one or more neck muscular, neurogenic, osseous, articular, 

or vascular structures.The term "cervicogenic headache" refers to headaches that originate in the 

neck's soft tissues or bony structures. Although it typically follows a head or neck injury, it can 

also happen in the absence of trauma. Clinical characteristics of primary headache disorders like 

tension-type headache and migraine may be similar to those of cervicogenic headache.51 
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According to David M.et.al51 pain is the prominent feature in cervicogenic headache and this is 

bothering sign in cervicogenic headache individuals. It has been discovered that people with 

musculoskeletal complaints and headache co-occur 4 times more frequently than people without 

headache.35 

 

Moore MK et.al reported that this postural deviation produces overstress of the cervical cranial 

junction and the shoulder.5 The possible causes of impairments in such individuals are postural 

deviations show in cervicogenic headacheIt is important to identify these cervical posture 

variations since even minor changes in posture can significantly increase the strain on the 

musculoskeletal structures.52 

 

Musculoskeletal dysfunction associated with muscle imbalance shows a characteristic pattern of 

muscle weakness and tightness of shoulder muscles, including upper trapezius, levator, scalene, 

suboccipital, pectoralis major , pectoralis minor, latissimus dorsi appear to be more frequently 

involved. 12 

 

The majority of the lower posterior thorax is occupied by the large, flat latissimus dorsi muscle. 

Together with the teres major and pectoralis major, the latissimus dorsi adducts and medially 

rotates the humerus through the anterior attachment on the humerus. For patients with 

cervicogenic headaches, evaluation of this muscle is essential. Smooth and fluid movement of 

the upper extremities depends on the proper functioning and coordination of the latissimus dorsi, 

teres major, and pectoralis major muscles. Tightness of latissimus dorsi limits shoulder range of 

motion in abduction, flexion and lateral rotation. 24 
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Mary Kate McDonnell et.al conducted a research that suggests various reasons can cause 

cervicogenic headache involve impairments of muscles in the scapulothoracic region. They note 

that latissimus dorsi weakness and length restriction are frequently present in conjunction with 

scapular alignment. Additionally, the estimated angle of scapular upward rotation was 

approximately 35°, indicating restricted upward scapular rotation. 14 

 

One of the prominent reasons for altered scapular kinematics is latissimus dorsi. A tight 

latissimus dorsi may put more pressure on inferior scapular border, cause to move anteriorly 

toward the thorax and increasing the posterior tilt. A stiff latissimus dorsi may generate a large 

pull on scapula in the direction of external rotation, putting more strain on the subsequent joints 

and structure. This is due to the fact that lower fibres run towards their origin at  ilium, lower 

vertebra, and posterior ribs. 28 

 

Excessive scapular abduction and depression in the patient causes prolonged compressive stress 

of the posterior cervical tissues in the scapulothoracic region .In order to increase the patient's 

position of cervical extension, alter cervical movements, and increase tissue stress in the 

posterior cervical region, the weight of the upper extremities is transferred onto the cervical 

region through the attachments of the cervicoscapular muscles. This causes symptoms of 

cervicogenic headache.14 Thus, establishing the vicious cycle of pain and disability.  

The study done by Laudner et al. in 2013 identified that shortness of the muscles around the 

scapula, are effective in the development of scapular dyskinesia and stiffness of latissimus dorsi 

can affect rotation of the scapula.53 When the arm is elevated overhead, the latissimus dorsi 
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muscle can pull the arm and scapula into an protracted position, altering arm elevation and 

rotation as well as upsetting the coordinated order of muscle activation in the kinetic chain.54 

Sahrmann’s reported that the downward rotation of the scapula and the depressed clavicle are the 

most frequent abnormalities of the shoulder girdle alignment in people with shoulder pain. He 

added that a reduced clavicle elevation and a reduced upward rotation of the scapula put too 

much strain on the muscles. Tightness and over activity of latissimus dorsi and other muscles 

like  levator scapulae, rhomboid muscles , pectoralis major, and pectoralis minor prone to adduct, 

and elevate the scapula's most medial portion, and it also causes downward rotation of the 

scapula. 21 In the present study tightness of pectoralis major and pectoralis minor ruled out only 

latissimus dorsi muscle was considered for assessment. So altered scapular kinematics i.e. 

decreased upward rotation is completely attributed to latissimus dorsi tightness and thus signifies 

the importance of latissimus dorsi muscle for the stability of cervicoscapular region. 

Ahadi parisa et.al in 2018 assessed the cervical, thoracic spine and shoulder girdle posture 

among 90 individuals with and without headache. Their study concluded that the decreased 

scapular upward rotation observed in people with cervicogenic and migraine headache. Also they 

show up the shoulder girdle related dysfunction in headache individuals. 29 

 

According to research, scapular dyskinesis has been identified in 32% individuals with shoulder 

instability and 57% patients with subacromial impingement. As a result, latissimus dorsi stiffness 

may contribute to any scapular dyskinesis, which could enhance the risk of developing such 

abnormalities.28  
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So, with compromised latissimus dorsi flexibility there will be further aggravation in the 

cervicogenic headache's clinical symptom. Hence it’s imperative to assess the periarticular 

structures such as latissimus dorsi flexibility in order to reduce the impact of cervicogenic 

headache. 

From the above studies, it is observed that in cervicogenic headache individuals, there is an 

alteration in scapular position and decrease in latissimus dorsi flexibility. So this was a novel 

effort to find the correlation between latissimus dorsi flexibility and scapular position in 

cervicogenic headache individuals as there is a dearth of literature support regarding the 

latissimus dorsi flexibility and scapular position. 
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CONCLUSION 

An observational study was carried out to find the correlation between latissimus dorsi flexibility 

and scapular position in cervicogenic headache individuals in age group of 30-45 years. The 

conclusion of present study found negative correlation between latissimus dorsi flexibility and 

scapular position which suggest that as latissimus dorsi tightness increases, scapular upward 

rotation decreases in cervicogenic headache individuals. 

 

 

  

 

 

 

 

 

 

 

 



53 
 

 

STRENGTH AND LIMITATIONS 

 

Strength  

Strength of this study are- 

1. Bubble inclinometer and measuring tape were used in the study for measurement of scapular 

upward rotation and latissimus dorsi flexibility offers affordable and accurate measurements. 

These instruments are portable, light weight and easy to use. 

2.  As it is a one-time study individual who participated did not experience any type of 

discomfort.  

3. Study was convenient to practice in available study setup.  

4. Most participants of this study were educated and cooperative. 

 

Limitations: 

Limitation of this study are- 

1. Study didn’t consider the intensity of cervicogenic headache. 
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CLINICAL IMPLICATION: 

 

The present study showed negative correlation between latissimus dorsi flexibility and scapular 

position which suggest as latissimus dorsi tightness increases scapular position changes in terms 

of reduced upward rotation. 

 

Shoulder flexion requires an optimal length of the latissimus dorsi muscle in order to allow for 

full lateral rotation of the humerus and upward scapular rotation. Thus preventing impingement 

during shoulder elevation. If shoulder flexion is restricted due to decreased latissimus dorsi 

length, then this may predispose the individual to shoulder pathology. Repeated micro trauma 

and subsequent pain and tissue injury to the supporting tissues around the shoulder lead to poor 

performance. Thus, it may aggravating the clinical presentation in cervicogenic headache 

individuals. The results of this study may help practitioners to partially explain and manage the 

increased risk of shoulder pathology seen among cervicogenic headache individuals. 

 

The relationship observed between latissimus dorsi stiffness and scapular dyskinesia is this 

study. May guide to use beneficial to use as a preventative strategy to normalize cervicoscapular 

kinematics. Scapular dyskinesia resulting from decreased flexibility may benefit from 

lengthening of the latissimus dorsi during rehabilitation as no other muscle involvement in this 

study is considered. Muscle function when specifically addressed will definitely show 

improvement in this patients. 
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Improving scapular function, and mobility exercises are invaluable components of the 

rehabilitation in recovery process of major joints, including shoulder and cervical, which could 

potentially be incorporated into cervicogenic headache may enhance recovery in rehabilitation.  

 

The present study’s findings suggest that individuals must be aware of their posture. 

Incorporating stretching, strengthening of scapular muscle, and postural exercise in cervicogenic 

headache may inhance recovery in rehabilitation. As a result, the risk of developing cervicogenic 

headache and associated disorders in the future is reduced. 

 

Based on various studies, treatment of joint and muscle impairement in the cervical region 

appear to be beneficial with regard to pain behavior for patients with cervicogenic headache.  

 

The current study suggests that impairments, not only in the cervical region, but also in the 

scapulothoracic regions, may be important to consider in the treatment of cervicogenic headache 

and this might direct future treatment strategies in management of cervicogenic headache. 
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SUMMARY 

BACKGROUND: The most common nervous system disorder is headache disorder, it impacts 

66 % of the world's population. 1 

According to the International Headache Society, tension-type headaches or cervicogenic 

headache are present with musculoskeletal causes. 3 There are some literatures, which shows 

scapular malposition and affected latissimus dorsi flexibility in cervicogenic headache 

individuals.30,14 

AIM: To examine the correlation between latissimus dorsi flexibility and scapular position in 

cervicogenic headache individuals in age group of 30-45 years. 

OBJECTIVES:- 

To study the correlation of latissimus dorsi flexibility and scapular positioning   in cervicogenic 

headache individuals in age group of 30-45 years. 

MATERIAL AND METHOD: 

An observational study was carried out to correlate latissimus dorsi flexibility and scapular 

position in cervicogenic headache individuals in the age group of 30-45 years. A total of 30 

participants (16 females and 14 males) who were willing to participate and fulfilled the inclusion 

criteria were included in the study. Participants were assessed for latissimus dorsi flexibility 

using measuring tape, and scapular upward rotation was measured using a bubble inclinometer.  
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RESULT: 

In the present study, age group selected was 30-45 years. The mean score of latissimus dorsi 

tightness is 3.45-1.045 on the right side and 4.9-0.884 on the left side. The scapular upward 

rotation is 43.7-4.684 on the right side and 38.56-5.506 on the left side. The results obtained in 

the study, revealed that statistical analysis the coefficient of correlation (r) value was -0.844 on 

the right side and -0.890 on the left side. A significant negative correlation was found between 

latissimus dorsi tightness and scapular upward rotation on the right and left side 

(p<0.0001).Results obtained suggest that latissimus dorsi tightness and scapular upward rotation 

are inversely proportional to each other, i.e., as the latissimus dorsi tightness increases, scapular 

upward rotation decreases. 
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TABLES AND GRAPHS 

 

Table 1: Age wise distribution of participants in years: 

 

Age 

 Frequency Percent 

 

30-34 4 13.3 

35-40 11 36.7 

41-45 15 50 

 Total 30 100 

 

Graph 1: Age wise distribution of participants in years 
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Table 2: Gender wise distribution of participants: 

   

Sex 

 Frequency Percent 

 

Female 16 53.3 

Male 14 46.7 

Total 30 100.0 

  

Table 2: Gender wise distribution of participants:   

 

 

53%

47%
Female

Male
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Table 3 : CORRELATION BETWEEN LATISSIMUS DORSI FLEXIBILITY AND 

SCAPULAR POSITION IN CERVICOGENIC HEADACHE INDIVIDUALS IN AGE GROUP 

OF 30-45 YEARS (Right) 

Right Mean Std. Deviation Correlation 

Coefficient 

p value 

LD Tightness (CM) 

(Right) 

3.45 

1.045 

 

-0.844 <0.0001 Scapular Upward 

Rotation (Degrees) 

(Right) 

43.7 

4.684 

 

  

Graph 3 : CORRELATION BETWEEN LATISSIMUS DORSI FLEXIBILITY AND 

SCAPULAR POSITION IN CERVICOGENIC HEADACHE INDIVIDUALS IN AGE GROUP 

OF 30-45 YEARS (Right) 
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Table 4: CORRELATION BETWEEN LATISSIMUS DORSI FLEXIBILITY AND 

SCAPULAR POSITION IN CERVICOGENIC HEADACHE INDIVIDUALS IN AGE GROUP 

OF 30-45 YEARS (Left) 

Left Mean Std. Deviation Correlation 

Coefficient 

p value 

LD Tightness (CM) 

(Right) 

4.9 

 

0.884 

 

-0.890 <0.0001 Scapular Upward 

Rotation (Degrees) 

(Right) 

38.56 

 

5.506 

 

 

Graph 4 : CORRELATION BETWEEN LATISSIMUS DORSI FLEXIBILITY AND 

SCAPULAR POSITION IN CERVICOGENIC HEADACHE INDIVIDUALS IN AGE GROUP 

OF 30-45 YEARS (Left) 
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                                                              ANNEXURE I (A)      

                                                           PERMISSION LETTER                                                             

                                          

 

To, 

The Head of Institute, 

Subject: Permission to carry out research work. Respected Sir/Madam, 

I, Mr/Miss , student of Master of Physiotherapy, would request 

you to grant me permission to carry out my research work in Physiotherapy Outpatient 

Department and tertiary health care centre. 

My research topic is: CORRELATION BETWEEN LATISSIMUS DORSI 

FLEXIBILITY AND SCAPULAR POSITION IN CERVICOGENIC HEADACHE 

INDIVIDUALS IN AGE GROUP OF 30-45 YEARS : AN OBSERVATIONAL STUDY. 

For this purpose, I would be utilizing the institution and the equipment’s required for the same 

would be kept in the same premises and the subjects would be studied in the institution. I kindly 

request you to do the needful in this regard. 

Yours sincerely,  

Research student  

Date: 

Place: 

Guide                                                                                                     Head of Institute 
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ANNEXURE I (B) 

PERMISSION LETTER 

To, 

The Chairman, Ethical 

Committee. 

Subject: Permission to carry out research work. Respected 

sir/madam 

I, Miss , student of Master of Physiotherapy, would  request you to 

grant me permission to carry out my research work. 

My research topic is, Correlation between latissimus dorsi flexibility and scapular 

position in cervicogenic headache individuals in age group of 30-45 years: An observational 

study. 

I promise that the ethics as well as participants care shall be duly complied. 

I kindly request you to do the needful in this regard. 

Yours sincerely,  

Research student  

Date: 

Place: 

Guide: 
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ANNEXURE I(C) 

 

PATICIPANTS INFORMATION SHEET 

 

Introduction: You are requested to participate in a research study. It is        important that you read 

this description of the study and your role in it, including the nature and risks of participation. 

Please give your consent, so that you    can participate in this study only if you have completely 

understood the nature and course of this study and if you are aware of your rights as a participant. 

Purpose: This study aims to find the correlation between latissimus dorsi flexibility and scapular 

position in cervicogenic headache individuals in age group of 30-45 years. This study will provide 

information about the latissimus dorsi flexibility and scapular position in cervicogenic headache 

individuals. 

Scope: The standard procedure includes individuals with cervicogenic headache bith males and 

females who will be voluntarily willing to participate in the study. 

 Responsibilities: The researcher will obtain written informed consent from all the participants 

who    are volunteering to be the part of this study. 

Procedure: 

(1) The investigator will select the patients with cervicogenic headache individuals within the 

age group of 30 to 45 years. 

(2) The investigator will explain the observstional protocol to allay apprehension and answer all 

the queries of the participants. 

(3) If the participant decideds to participate then they would be consented according to 

standard procedure. 

(4) If participant expresses interest but has some doubt in that case they would be     solved 
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immediately. 

(5) If the patients are comfortable with the explanation then they will fill the  informed 

consent according to standard operational procedure. 

(6)  Study procedure will begin after the patient concern. 

(7) Detailed medical any other physical problem history will be obtained from the patient so 

as to be verify the inclusion and exclusion criteria. 

(8) If participant wants to discuss this information to their family members then they entitled to 

do so before giving the consent. 

(1)General information of the research subject: 

• Name : 

• Age: 

• Sex: 

• Date: 

• Any history of fracture: 

(2) You would be required to fill the Proforma and the purpose of the research is to study 

CORRELATION BETWEEN LATISSIMUS DORSI FLEXIBILITY AND SCAPULAR 

POSITION IN CERVICOGENIC HEADACHE INDIVIDUALS IN AGE GROUP OF 30-45 

YEARS: AN OBSERVATIONAL STUDY. 

 

3. If you are willing to voluntarily participate in the study then you are expected to enroll with us 

right from the moment of filling proforma till the completion of the test. 
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4. If you are uncomfortable during this period then kindly let us know so that we can help you 

and overcome your problem without any untoward effect. You will not be given any 

reimbursement and compensation. 

5. If at any movement you want to discontinue from this research study then you are free to do 

so and there would not be any hindrance from our side. 

6. The details of the risk, discomfort, advantages and disadvantages of the protocol will be 

explained to you before obtaining the letter of consent 

7. The data obtained from this study would be confidentially protected and maintained and the 

photographs will be used but your identity would not be revealed and if the photograph is 

published then permission would be obtained. 

8. All the risk of test procedure will be explained to you and accordingly the consent will be 

taken. 

9. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

Name of researcher: 

 Phone number: 

 Address: 

Name of guide:  

Phone number: 

 Address: 

Name of Institution: 
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ANNEXURE I (D) 

रुग्णांची महिति पत्रक 

1. प्रस्िणवनण: िुम्िणलण सांशोधन अभ्यणसणि सिभणगी िोण्यणची ववनांिी आिे. िे मित्वणचे आिे की आ प  ्अभ्यणसणचे िे 

व्णन आण् त्यणि आपली भूममकण, सिभणगणच ेस्वरूप आण् जोखीम यणसि वणचण. कृपयण िुमची सांमिी द्यण, जे्ेकरून 

िुम्िी यण अभ्यणसणच ेस्वरूप आण् अभ्यणसक्रम पू्णप्े समजून घेिलण असेल आण् सिभणगी म्ि्ून िुमच्यण 

अधधकणरणांची जण्ीव असेल ि रच िुम्िी यण अभ्यणसणि सिभणगी िोऊ शकिण. 

२. उदे्दश: यण अभ्यणसणचे उद्दीष्ट ३०-४५ वर्षे वयोगटणिील सर्व्िेकोजेतनक डोकेदखुीच्यण र्व्यकिीांमध्ये लेहटमसमस डोसी 

लवधचकिण आण् स्केप्युलर स्स्ििीि परस्परसांबांध शोधण्यणच ेआिे. िण अभ्यणस लेहटमसमस डोसी लवधचकिण आण् 

सर्व्िेकोजेतनक डोकेदखुीच्यण र्व्यकिीांमध्ये स्केप्युलर स्स्ििीबद्दल मणहििी प्रदणन करेल. 

3. प्रक्रक्रयण: 

(१) िपणसनीस 35 िे 45 वयोगटणिील सर्व्िेकोजेतनक डोकेदखुी असलेल्यण रूग्णांची तनवड करेल. 

(२) अन्वेर्षक प्रयोगशील प्रोटोकॉल समजणवून सणांगेल की भीिी दरू िोईल आण् सिभणगीांच्यण सवण प्रशनणांची उत्िरे देईल. 

(3) ज र रूग्णांनी स्वणरस्य र्व्यकि केले परांिु त्यण बणबिीि कणिी शांकण असल्यणस िे त्वररि सोडवले जणिील. 

(4) रुग् स्पष्टीकर्णस आरणमदणयक असल्यणस त्यणांनण मणनक ऑपरेशन प्रक्रक्रयेनुसणर मणहििीची सांमिी भरेल. 
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(5) रुग्णची धचांिण झणल्यणनांिर अभ्यणस प्रक्रक्रयण सुरू िोईल. 

(6) िपशीलवणर वैद्यकीय इि र को्त्यणिी शणरीररक समस्येचण इतििणस रुग्णकडून प्रणप्ि केलण जणईल जे्ेकरून समणवेश 

आण् बहिष्कणर तनकर्षणांची पडिणळ्ी केली जणईल. 

सिभणगी रुग्णची सांशोधन करण्यणस सणमणन्य मणहििीची: 

• नणव: 

• वय: 

• मलांग: 

फॅ्रकचरचण को्िणिी इतििणस: 

 

िुम्िणलण क्रिस्जओिेरवपस्टकडून परीक्षण द्यणवी लणगेल 

 4. ज र यण कणलणवधीि िुम्िणलण अस्वस्ि वणटि असेल ि र कृपयण आम्िणलण कळवण जे्ेकरून आम्िी िुम्िणलण मदि करू 

आण् को्त्यणिी अवप्रय परर्णमणमशवणय िुमच्यण समस्येवर मणि करू शकू. आप्णस को्िेिी नुकसणन भरपणई आण् 

नुकसणन भरपणई हदली जण्णर नणिी. 

5. ज र को्त्यणिी िणलचणलीि िुम्िणलण यण सांशोधन अभ्यणसणिून खांडडि करणयच ेअसेल ि र िुम्िी िसे करण्यणस मोकळे 
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आिणि आण् आमच्यण बणजूने को्िणिी अडिळण ये्णर नणिी. 

 6.प्रोटोकॉलच ेजोखीम, अस्वस्ििण, त्यणच ेिणयदे आण् िोटे यणांच ेिपशील आपल्यणलण सांमिीपत्र प्रणप्ि    

  करण्यणपूवी स्पष्ट केले जणईल. 

 7.यण अभ्यणसणमधून ममळणलेलण डटेण गुप्िप्े सांरक्षक्षि केलण जणईल आण् छणयणधचत्र ेवणपरली जणिील परांिु    

 8.आपली ओ ळख उघडकीस ये्णर नणिी आण् ज र छणयणधचत्र प्रकणमशि झणले ि र परवणनगी घेिली     

 जणईल. 

 चणच्ी प्रक्रक्रयेचण सवण धोकण िुम्िणलण समजणवून सणांधगिलण जणईल आण् त्यणनुसणर सांमिी घेिली जणईल. 

9. ज र आ प  ्को्त्यणिी क्ष्ी समणधणनी नसणल ि र आ प  ्को्त्यणिी परर्णमणमशवणय कधीिी मणघणर घेऊ शकिण. 

सांशोधकणच ेनणव:                                                     मणगणदशणकणचे नणव:                          

िोन नांबर:                                                         िोन नांबर:      

पत्िण:                                                             पत्िण: 

सांस्िेचे नणव: 
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ANNEXURE I (E) HINDI 

 

 

सूचनण पत्रक 

1. पररचय: आपसे एक शोध अध्ययन में भणग लेने कण अनुरोध क्रकयण जणिण िै। यि मित्वपू्ण िै क्रक आप 

अध्ययन के इस वववर् और इसमें अपनी भूममकण को पढें , स्जसमें भणगीदणरी की प्रकृति और जोणखम 

शणममल िैं। कृपयण अपनी सिमति दें, िणक्रक आप इस अध्ययन में केवल िभी भणग ले सकें  जब आप इस 

अध्ययन की प्रकृति और पणठ्यक्रम को पूरी िरि से समझ चकेु िों और यहद आप एक प्रतिभणगी के रूप में 

अपन ेअधधकणरों से अवगि िों। 

2. उदे्दशय: इस अध्ययन कण उदे्दशय 30-45 वर्षण के आयु वगण के सरवणइकोजेतनक मसरददण र्व्यस्कियों में 

लैहटमसमस डॉसी लचीलेपन और स्कैपुलर स्स्िति के बीच सांबांध कण पिण लगणनण िै। यि अध्ययन 

लैहटमसमस डॉसी लचीलेपन और  सरवणइकोजेतनक मसरददण  वणले र्व्यस्कियों में स्कैपुलर स्स्िति के बणरे में 

जणनकणरी प्रदणन करेगण। 

3. प्रक्रक्रयण: 

(१) अन्वेर्षक ३० से ४५ वर्षण के आय ुवगण के भीिर सरवणइकोजेतनक मसरददण वणले रोधगयों कण चयन करेगण। 

(२) अन्वेर्षक आशांकण को दरू करन ेके मलए प्रणयोधगक प्रोटोकॉल की र्व्यणख्यण करेगण और प्रतिभणधगयों के 
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सभी प्रशनों कण उत्िर देगण। 

(३) यहद रोगी रुधच र्व्यकि करिे िैं, लेक्रकन उस मणमले में कुछ सांदेि िै, िो उन्िें  िुरांि िल क्रकयण जणएगण। 

(४) यहद रोगी स्पष्टीकर् के सणि सिज िैं िो वे मणनक सांचणलन प्रक्रक्रयण के अनुसणर सूधचि सिमति 

भरेंगे। 

(५) रोगी की धचांिण के बणद अध्ययन प्रक्रक्रयण शुरू िोगी। 

(६) ववस्ििृ धचक्रकत्सण क्रकसी भी अन्य शणरीररक समस्यण कण इतििणस रोगी से प्रणप्ि क्रकयण जणएगण िणक्रक 

समणवेश और बहिष्कर् मणनदांड को सत्यणवपि क्रकयण जण सके। 

(7) शोध ववर्षय की सणमणन्य जणनकणरी: 

• नणम : 

• उम्र: 

• मलांग: 

फै्रकचर कण कोई इतििणस: 

आपको क्रिस्जयोिेरेवपस्ट द्वणरण परीक्षण से गुजरनण िोगण 

  

4. यहद आप इस अवधध के दौरणन असिज मिसूस करिे िैं िो कृपयण िमें बिणएां िणक्रक िम आपकी मदद 

कर सकें  और बबनण क्रकसी अवप्रय प्रभणव के आपकी समस्यण को दरू कर सकें । आपको कोई प्रतिपूति ण और 
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मुआवजण निीां हदयण जणएगण। 

5. यहद आप क्रकसी भी आांदोलन में इस शोध अध्ययन को बांद करनण चणििे िैं िो आप ऐसण करने के मलए 

स्विांत्र िैं और िमणरी ओर से कोई बणधण निीां िोगी। 

6. सिमति पत्र प्रणप्ि करने से पिले प्रोटोकॉल के जोणखम, असुववधण, िणयदे और नकुसणन कण वववर् 

आपको समझणयण जणएगण 

7. इस अध्ययन से प्रणप्ि आांकडों को गोपनीय रूप स ेसांरक्षक्षि और अनुरक्षक्षि क्रकयण जणएगण और िस्वीरों 

कण उपयोग क्रकयण जणएगण लेक्रकन आपकी पिचणन उजणगर निीां की जणएगी और यहद िस्वीर प्रकणमशि की 

जणिी िै िो अनुमति प्रणप्ि की जणएगी। 

8. परीक्ष् प्रक्रक्रयण के सभी जोणखम आपको समझणए जणएांगे और िदनुसणर सिमति ली जणएगी। 

9. यहद आप क्रकसी भी क्ष् सांिुष्ट निीां िैं िो आप बबनण क्रकसी परर्णम के क्रकसी भी समय वणपस ले सकिे 

िैं। 

शोधकिणण कण नणम: िोन नांबर: पिण: 

गणइड कण नणम: िोन नांबर: पिण: 

सांस्िण कण नणम: 
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ANNEXURE II (A) 

 

LETTER OF CONSENT 

 

 

I am willing to participate voluntarily as a participant for the 

dissertation “correlation between latissimus dorsi flexibility and scapular position in 

cervicogenic headache individuals in age group of 30-45 years: An observational study.” 

conducted by . 

I have been informed regarding the nature of study and the duration of work. I have no 

objection to undertake the required procedure and to undergo various testing procedures 

pertaining to the study. 

The researcher has already assured me, that I would be treated well without any untoward 

effects and the rights of confidentiality protected. 

 

 

 

 

                                                         Signature of the Participant/ Thumb Impression of participant 

 

 

                                                         Witness sign 
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ANNEXURE II (A) HINDI 

 

सिमति - पत्र 

 

 

मैं ३०-४५ वर्षण के आयु वगण में सरवणइकोजेतनक मसरददण र्व्यस्कियों में लैहटमसमस डॉसी लचीलेपन और 

स्कैपुलर स्स्िति के बीच सिसांबांध के मलए एक प्रतिभणगी के रूप में स्वेच्छण से भणग लेने के मलए िैयणर िूां। 

मुझ ेअध्ययन की प्रकृति और कणम की अवधध के बणरे में सूधचि कर हदयण गयण िै। मुझ ेआवशयक प्रक्रक्रयण 

शुरू करने और अध्ययन से सांबांधधि ववमभन्न परीक्ष् प्रक्रक्रयणओां से गुजरने में कोई आपस्त्ि निीां िै। 

शोधकिणण ने मुझे पिले िी आशवणसन हदयण िै क्रक मेरे सणि बबनण क्रकसी अवप्रय प्रभणव के अच्छण र्व्यविणर 

क्रकयण जणएगण और गोपनीयिण के अधधकणरों की रक्षण की जणएगी। 

 

 

 

 

                                   प्रतिभणगी के िस्िणक्षर/प्रतिभणगी के अांगूठे कण तनशणन 

 

                                   गवणि 
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ANNEXURE II (A) MARATHI 

 

समांिी पत्र 

मी आयोस्जि केलेल्यण 30 िे 45 वयोगटणिील सववणकॉजेतनक डोकेदखुी र्व्यकिीांमध्ये लॅहटमसमस डोसी 

आण् स्कॅप्युलर पोमसशनमधील परस्परसांबांध ह्यण प्रबांधणसणठी सिभणगी म्ि्ून स्वेच्छेने सिभणगी 

िोण्यणस ियणर आिे. अभ्यणसणचे स्वरूप आण् कणमणच्यण कणलणवधीबद्दल मलण मणहििी देण्यणि आली आिे. 

मलण आवशयक प्रक्रक्रयण करण्यणस आण् अभ्यणसणशी सांबधधि ववववध चणच्ी प्रक्रक्रयण पणर पणडण्यणस 

िरकि नणिी. सांशोधकणने मलण आधीच आशवणसन हदले आिे की मणझ ेको्िेिी अनुधचि परर्णम आण् 

गोपनीयिेच ेिकक सरांक्षक्षि ठेवून मणझ्यणशी चणांगले वणगले जणईल. 

 

                                         सिभणगी स्वणक्षरी / सिभणगीच्यण अांगठ्यणचण ठसण 

 

                                         सणक्षीदणर 
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ANNEXURE III (A) 

PARAMETERS FOR ASSESSMENT OF OUTCOME MEASURES:  

A) To assess Measurement of Latissimus Dorsi Flexibility:  

Length of the latissimus dorsi estimated bilaterally using a measuring tape in the test position 

described by Kendall.40  

Participant position: Subject in supine position, arms at sides, elbows extended, knees bent, and 

low back flat on table. 

Testing procedure: The subject raises both arms in flexion overhead, keeping arms close to head 

and bringing arms down towards the table, maintaining low back flat.  

Latissimus dorsi tightness determine by measuring the distance between the lateral epicondyle to 

the surface of examination table with the upper arms position in maximal flexion as participants 

lay supine with their knees bent and lumbar spine in full contact with the table and measurement 

record in centimeters.40, 37 

The latissimus dorsi measurement shows intra-rater reliability (ICC= 0.91- 0.93; 95%CI) 37 

 

B) To assess Measurement of Scapular Upward Rotation: 

A bubble inclinometer use to assess scapular upward rotation. 

Participant position: Subjects in a standing position.   

Testing procedure: Identify the root of the scapular spine and mark in preparation for measuring 

the upward rotation of the scapula. 

The left edge of the bubble inclinometer place on this mark and another mark place where the 

right edge of the inclinometer rest on the scapula. 

The subject then perform their maximum glenohumeral elevation and the angle of upward 
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rotation of the scapula measured by the inclinometer and records in degrees. 

Scapular upward rotation measurement shows “good to excellent” intra-rater reliability (ICC = 

0.89 – 0.96; 95% CI) with bubble inclinometer.39 
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ANNEXURE III (B) 

DATA COLLECTION TOOLS  

A) Bubble Inclinometer: A baseline bubble inclinometer is used to measure range of motion 

(ROM) in degrees. It features a 360 rotating dial with fluid indicator. Standard are codified in 

AMA guide to evaluation of permanent impairment, third edition. 

Procedure: Inclinometer is placed near the joint to be measured, turn dial scale until scale read 0, 

and take the joint through its range or required range, read range directly from dial. 

 

 

 

 

 

 

 

 

B) Measuring tape: Product Description: Flexible fiberglass measuring tape with dimensions: 60 

inches /150 cm long X 5 inches / 12.7 mm wide. Specifications: Metric measurements in 1mm 

division. 
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ANNEXURE III (C) 

CASE RECORD FORM 

DATE: 

1. Name:                                                                                  5.  Address: 

2. Occupation :                                                                       6.Age: 

3. Dominance:                                                                        7.Gender: 

4. Mobile No. :    

                                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. 

No. 

Test  Right  Left  Comments  

1. Scapular 

Upward 

Rotation(In 

Degree) 

     

2. Latissimus 

Dorsi 

Flexibility 

(In 

Centimetes 

or Inches) 

     



87 
 

TIMELINE /GANTT CHART 
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MASTERCHART 

 

Sr.No. Sex Age  LD Tightness 

 Scapular Upward 

Rotation 

       Right      Left     Right      Left 

1 F 35 4 5.5 43 35 

2 F 39 3 5 45 40 

3 M 45 5 4 40 47 

4 M 44 2.5 4 47 41 

5 M 43 4 5 45 40 

6 F 31 4.5 6 40 30 

7 F 38 3 5 45 40 

8 M 39 2 4 50 45 

9 F 43 4 6 45 37 

10 M 45 3 5 43 35 

11 F 42 5 6 35 30 

12 M 34 3 5.5 45 35 

13 F 43 4 5 43 39 

14 F 40 4 6 41 30 

15 M 43 3 5 47 35 

16 M 42 2 4 50 45 

17 M 37 4 5 43 37 
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18 F 34 5 4.5 30 40 

19 F 39 3 4 40 45 

20 F 43 2 3.5 48 45 

21 M 45 5 6 35 30 

22 F 35 3 5 45 40 

23 M 32 2 4 48 40 

24 M 43 3 6 45 37 

25 F 45 5 4 40 47 

26 F 35 2 3 50 45 

27 M 39 3 5 45 40 

28 F 44 4.5 6 43 30 

29 M 43 2 4 50 45 

30 F 40 4 6 45 32 
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ABBREVIATIONS  

PHP- Plantar heel pain 

MFR- Myofascial Release 

VAS- Visual Analogue scale 

MT- Manual Therapy 
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INTRODUCTION 

Plantar fasciitis is a common explanation for pain within the heel, which affects a million of 

people across the world, and is known to affect both physically active and sedentary 

individuals. (1) 

Plantar fascia is a thick fibrous sheet of connective tissue that originates from the medial 

tubercle of the calcaneus and attaches distally to the metatarsophalangeal joints, forming 

the medial longitudinal arch. (2–4) 

It stabilizes the medial longitudinal arch dynamically; it restores the arch and aids in 

reconfiguring the foot for efficient toe off and it provides static support to the longitudinal 

arch and dynamic shock absorption. (5) 

Repetitive microtrauma usually is the most common cause of plantar fasciitis (6) 

Inflammation of the plantar aponeurosis at its origin i.e., calcaneus is termed as plantar 

fasciitis (PF). (7) 

Inflammation is usually triggered by microtrauma which might also explain why the 

condition sometimes responds to local steroid injection. (4) 

Some studies also suggested that plantar fasciitis occurs due to degeneration rather than 

inflammation of plantar fascia and should be termed fasciosis rather than fasciitis. (8,9) 

The population prevalence of plantar fasciitis pain in middle aged and old adults was 9.6% 

and 7.9% for disabling plantar fasciitis pain. (10) 

The pathophysiological basis of this condition states that the shortening of plantar fascia is 

caused by the degenerative changes in the collagen matrix of the plantar fascia, which 

evolves to include pain and functional changes of gait. Shortening of the plantar fascia can 

also lead to chronic traction in heel and formation of heel spur. (2) PF can also be caused by 

factors like overload of plantar fascia due to the weakness of intrinsic foot. (12) 
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Patients usually complain of painful calcaneum at the anteromedial prominence. Passive 

dorsiflexion of the toes exacerbates the pain. Symptoms can been present for few weeks or 

months at the time of presentation. (4)  

According to Yolanda Aranda “Hicks was the first to describe the windlass mechanism, in 

which passive dorsiflexion of the hallux provokes increased tension in the plantar fascia” 

which can later cause plantar fasciitis. (13) 

There is a close anatomical connection between the Achilles tendon, and the plantar fascia 

which suggests that high loading of the Achilles tendon is transferred to the plantar fascia. 

This might also be suggesting that high loading of the Achilles tendon combined with 

activation of the windlass mechanism is likely to cause high tensile loads across the plantar 

fascia (11) 

There are various factors which can be thought about as risk factors for plantar fasciitis. And 

these factors can be divided into two categories, intrinsic risk factors and extrinsic risk 

factors. (5) 

Intrinsic risk factors include obesity, pes planus, pes caves, reduced ankle dorsiflexion, 

gastrocnemius equines and tight calf muscles. (1,14) 

Extrinsic risk factors include hard foot ware, running on hard surface, walking bare foot, 

prolonged walking or standing and type of flooring also influences the development of 

plantar fasciitis. (5,14,15) 

Plantar fasciitis is presented with, the pain which is usually on the medial side of the plantar 

heel. (3) Pain is worst early in the morning and usually improves with a short period of 

walking, but can return after performing activities that involve prolong weight bearing like 

standing, walking, running. (16) 

Patient might also complain about pain getting worse after repeating weight bearing 

activities following a period of rest. (5) 

Persistent chronic pain and may have osteophyte formation in the insertion site of the 

calcaneal bone may be cause by repetitive minor trauma. (17) 
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Calf muscle (gastrocnemius and soleus) tightness and reduced range of ankle joint 

dorsiflexion are related to a number of lower limb disorders, which also includes plantar 

fasciitis. (18)  It has been theorized that inflexibility of the gastroc-soleus complex can lead to 

excessive pronation and overcompensation of the plantar fascia at the first metatarsal 

phalangeal join. (19) 

Diagnosis of plantar fascia is usually clinical. Special test used for the diagnosis of plantar 

fasciitis is known as windlass test.(20) 

Windlass test was performed for clinical diagnosis of plantar fasciitis. the reliability of 

windlass test is 0.96 and the specificity of the Test is 100% 

 

Plantar fasciitis is usually treated by:(8,16,21) 

A] Conservative therapy (electric modalities, iontophoresis, patient education, soft tissue 

therapy massage, taping, cryotherapy, stretching exercises, strengthening exercises, 

chiropractic therapy etc.)  

B] Extracorporeal shock wave therapy. 

C] Steroid Injections and nonsteroidal anti-inflammatory medications. 

D] Operative treatments 

It is commonly noticed that Patients with PF often also have myofascial restrictions and 

muscle stiffness or tightness in the gastro-soleus complex and plantar fascia. (22) 

Therefore, many therapeutic Interventions have been designed to improve the mobility of 

soft tissues and consequently increase ROM and flexibility of the plantar fascia and the 

structures around it. 

Stretching can be described by any therapeutic manoeuvre that increases the extensibility 

of restricted soft tissues there by improving flexibility by elongating structures that have 

adaptively shortened and have become hypomobile over period. (2,23)  Passive stretch 

produces a transient Active and Passive Stretching on Muscle Length reduction in stiffness 
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(viscoelastic stress relaxation) that persists for 1 to 2 hours before returning to pre-stretch 

levels. It is also reported that daily passive stretching of only 15 to 60 seconds reduces 

muscle stiffness in a 24-hour persistent manner. (24) 

Recent studies have found that MT, when included in a comprehensive rehabilitation 

program, is more effective in reducing pressure pain thresholds and improving function in 

patients with PF when compared to comparative intervention. (25) 

Myofascial release (MFR) is a manual therapy technique which aims at relaxing the soft 

tissue, increasing localized circulation, and reducing pain by easing the tension and tightness 

in the fascia. (19,26) 

MFR combines the principles and practice from soft tissue technique and MET.  

MFR generally involves slow, sustained pressure applied to the restricted fascial layers. (26) 

In a study conducted to see the effects of myofascial release technique in low back pain 

patients by Ziyan Chen et al. where he stated that MFR significantly reduced pain intensity 

in people with low back pain. According to Ziyan Chen et al. physiological effect of MFR on 

the relief of pain intensity in patients was related to the removal of the obstruction of deep 

fascia and surrounding muscle fibres. The technique had potential benefits in promoting 

fluid circulation in and around tissues, strengthening the venous and lymphatic systems, and 

clearing areas of fluid deposition.(27) 

 

 

Dig: Plantar fascia 
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RATIONALE OF STUDY 

Plantar fasciitis is resulted from repeated trauma to the plantar fascia at its origin on the 

calcaneus. (1) 

It is a common foot disorder affecting millions of individuals (young active population as well 

as population living a sedentary lifestyle) across the world. (3) 

Myofascial release (MFR) is a technique widely used manual therapy treatment which 

involves specifically guided low load, long duration mechanical forces to manipulate the 

myofascial complex, intended to restore optimal length, decrease pain, and improve function 
(26)  

MFR is being used to treat patients with PHP, but there are few formal reports of its efficacy.(1) 

Stretching can be described by any therapeutic manoeuvre that increases the extensibility of 

restricted soft tissues there by improving flexibility by elongating structures that have 

adaptively shortened and have become hypomobile over period. (2) 

Myofascial release is being considered as a popular method to treat plantar fasciitis but Kidd 

(2009) argues, there is no evidence-based practice for MFR and further research 

demonstrates that stretching exercises are effective means to treat plantar fasciitis. 

Therefore, the current study is focusing on the effectiveness of these two techniques to 

reduce pain in plantar fasciitis, so the evidence can be documented for the treatment. (19,26) 
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RESEARCH QUESTION 

What is the effect of Myofascial release technique and Stretching exercise on pain relief in 

patients with plantar fasciitis? 
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HYPOTHESIS 

There is no significant difference in improvement on VAS in plantar fasciitis symptoms in 

either treatment groups. 

 

ALTERNATIVE HYPOTHESIS 

There is significant difference in improvement on VAS score in plantar fasciitis symptoms in 

treatment groups using MFR and stretching exercises. 
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OBJECTIVES 

 To study the effects of myofascial release technique on pain relief in patients with 

plantar fasciitis. 

 To study the effects of stretching on pain relief in patients with plantar fasciitis. 

 To compare the effects of myofascial release vs stretching exercises on pain relief in 

patients with plantar fasciitis. 
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REVIEW OF LITERATURE 

 Hemlata et al. conducted the study “Comparison of the effectiveness of myofascial 

release technique and stretching exercise on plantar fasciitis” where the Objective of 

the study was to compare the effects of MFR and Stretching exercise on plantar 

fasciitis and the result suggested that both group a and group b were effective in the 

treatment of plantar fasciitis but after comparison group a shown better result than 

group b. (2) 

 

 Satish C. Pant et al. conducted the study “Effect of myofascial release and stretching 

exercise on plantar fasciitis- A randomized, comparative study” where the objective 

of the study was to compare the effects of MFR and stretching exercise on and 

flexibility in plantar fasciitis. The study concluded that There was a statistically 

significant difference of pre which was treated with myofascial release technique 

(MFR) when results were viewed on visual analogue scale and Foot Function Index 

showed significant improvement in the plantar fascia symptoms in comparison to 

Group B who received stretching exercises, while analysis of mean and standard 

deviation values within the groups, Group A showed significant decrease in VAS as 

compared to Group B (3) 

 

 Harlapur A. M. et al. conducted the study “Comparison of myofascial release and 

positional release therapy in plantar fasciitis – A clinical trial” where the Objective of 

the study was to study the effectiveness of Myofascial release therapy and Positional 

release therapy in chronic plantar fasciitis on pain and functional ability. The study 

concluded that Both MFR and PRT along with Ultrasound therapy for chronic plantar 

fasciitis showed improvement following 10 days of treatment as per significant 

decrease in pain (VAS) and improvement in functional ability as per FFI which can be 

used as an effective treatment regime in participants with chronic plantar fasciitis.(21) 

 

 Martin J. Thomas et al. conducted the study “Plantar heel pain in middle-aged and 

older adults: population prevalence, associations with health status and lifestyle 
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factors, and frequency of healthcare use. The objectives of this study were to 

estimate the population prevalence and distribution of plantar heel pain in mid-to-

older age groups, examine associations with selected health status and lifestyle 

factors, and report the frequency of healthcare use. The study concluded that: The 

population prevalence of plantar heel pain was 9.6% (95% CI: 8.8, 10.5) and 7.9% 

(7.1, 8.7) for disabling plantar heel pain. Occurrence was slightly higher in females, 

comparable across age-groups, and significantly higher in those with 

intermediate/routine and manual occupations. Plantar heel pain was associated with 

physical and mental impairment, more anxiety and depression, being overweight, a 

low previous use of high-heeled footwear, and lower levels of physical activity and 

participation. The 12-month period prevalence of foot pain-related consultation with 

a general practitioner, physiotherapist or podiatrist/chiropodist was 43.0, 15.1 and 

32.8%.(26) 

 

 M.S. Ajimsha et al. conducted the study “Effectiveness of myofascial release in the 

management of plantar heel pain: A randomized controlled trial” where the 

Objective of the study was to investigate whether myofascial release (MFR) reduces 

the pain and functional disability associated with plantar heel pain (PHP) in 

comparison with a control group receiving sham ultrasound therapy (SUST). The 

results suggested that the simple main effects analysis showed that the MFR group 

performed better than the control group in weeks 4 and 12 (P < 0.001). Patients in 

the MFR and control groups reported a 72.4% and 7.4% reduction, respectively, in 

their pain and functional disability in week 4 compared with that in week 1, which 

persisted as 60.6% in the follow-up at week 12 in the MFR group compared to the 

baseline. The mixed ANOVA also revealed significant group-by-time interactions for 

changes in PPT over the gastrocnemii and soleus muscles, and the calcaneus (P < 

0.05).(28) 

 

 Suthasinee Thong-On, MSc et al. conducted the study “Effects of Strengthening and 

Stretching Exercises on the Temporospatial Gait Parameters in Patients with Plantar 

Fasciitis: A Randomized Controlled Trial” where the Objective of the study was to 
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investigate the effects of physical therapy interventions using strengthening and 

stretching exercise programs on pain and temporospatial gait parameters in patients 

with plantar fasciitis (PF). the result suggested that There were significant effects of 

the time on the worst pain, morning pain, cadence, stride time, stride length, total 

double support, and gait speed, but there was no effect on step width. In addition, 

the main effect of the group and the interaction effects of the time and the group 

were not found in any parameters. For intra-group comparisons, there were 

significant differences in worst pain, morning pain, cadence, and stride time among 

the assessment times in both groups. For inter-group comparisons, there were no 

significant differences in all parameters. And both strengthening and stretching 

exercise programs significantly reduced pain and improved gait in patients with 

Plantar fasciitis.(19) 

 

 BENEDICT F. DIGIOVANNI MSc et al. conducted the study “Tissue-Specific Plantar 

Fascia-Stretching Exercise Enhances Outcomes in Patients with Chronic Heel Pain a 

Prospective, Randomized Study” where the objective of the study was to access the 

structure-specific plantar fascia-stretching program compared to standard Achilles’ 

tendon-stretching protocol. And the result suggested that eighty-two patients 

returned for follow-up evaluation. With the exception of the duration of symptoms 

(p < 0.01), covariates for baseline measures revealed no significant differences 

between the groups. The pain subscale scores of the Foot Function Index showed 

significantly better results for the patients managed with the plantar fascia 

stretching program with respect to item 1 (worst pain; p = 0.02) and item 2 (first 

steps in the morning; p = 0.006). Analysis of the response rates to the outcome 

measures also revealed significant differences with respect to pain, activity 

limitations, and patient satisfaction, with greater improvement seen in the group 

managed with the plantar fascia-stretching program.(29) 

 

 Jan D. Rompe et al. conducted the study “Plantar Fascia-Specific Stretching Versus 

Radial Shock-Wave Therapy as Initial Treatment of Plantar Fasciopathy” where the 

objective of the study was to test the null hypothesis of no difference in the 
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effectiveness of these two forms of treatment for patients who had unilateral 

plantar fasciopathy for a maximum duration of six weeks and which had not been 

treated previously. And the result suggested that No difference in mean age, sex, 

weight, or duration of symptoms was found between the groups at baseline. At two 

months after baseline, the Foot Function Index sum score showed significantly 

greater changes for the patients managed with plantar fascia-specific stretching than 

for those managed with shock-wave therapy (p < 0.001), as well as individually for 

item 2 (p = 0.002). Thirty-five patients (65%) in Group I versus fourteen patients 

(29%) in Group II were satisfied with the treatment (p < 0.001). These findings 

persisted at four months. At fifteen months after baseline, no significant between-

group difference was measured.(9) 

 

 J A Radford et al. conducted the study “Does stretching increase ankle dorsiflexion 

range of motion? A systematic review” where the objective of the study was to 

determine the effect of static calf muscle stretching on ankle joint dorsiflexion range 

of motion. And the result suggested that Five trials met inclusion criteria and 

reported sufficient data on ankle dorsiflexion to be included in the meta-analyses. 

The meta-analyses showed that calf muscle stretching increases ankle dorsiflexion 

after stretching for (15 minutes (WMD 2.07˚; 95% confidence interval 0.86 to 3.27), 

.15–30 minutes (WMD 3.03˚; 95% confidence interval 0.31 to 5.75), and .30 minutes 

(WMD 2.49˚; 95% confidence interval 0.16 to 4.82). There was a very low to 

moderate statistical heterogeneity between trials. The meta-analysis results for (15 

minutes and .15–30 minutes of stretching were considered robust when compared 

with sensitivity analyses that excluded lower quality trials.(18) 

 

 DANIEL L. RIDDLE et al. conducted the study “Risk Factors for Plantar Fasciitis: A 

Matched Case-Control Study” where the objective of the study was to use an 

epidemiological design to determine whether risk factors for plantar fasciitis could 

be identified. Specifically, we examined the risk factors of limited ankle dorsiflexion 

with the knee extended, obesity, and time spent weight-bearing. And the result 

suggested that individuals with ≤0° of dorsiflexion had an odds ratio of 23.3 (95% 
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confidence interval, 4.3 to 124.4) when compared with the referent group of 

individuals who had >10° of ankle dorsiflexion. Individuals who had a body-mass 

index of >30 kg/m2 had an odds ratio of 5.6 (95% confidence interval, 1.9 to 16.6) 

when compared with the referent group of individuals who had a body-mass index 

of ≤25 kg/m2. Individuals who reported that they spent the majority of their 

workday on their feet had an odds ratio of 3.6 (95% confidence interval, 1.3 to 10.1) 

when compared with the referent group of those who did not.(30) 

 

 Jasneet S. Chawla et al. conducted the study “Effectiveness of Calf Stretching 

Exercises Versus Plantar Fascia Stretching Exercises in Plantar Fasciitis: An 

Experimental Study” where the objective of the study was to access the 

Effectiveness of Calf Stretching Exercises Versus Plantar Fascia Stretching Exercises in 

Plantar Fasciitis. And the result suggested that Maximum number of patients who 

had plantar fasciitis were in the age group 41-50 (36.6%). Both the stretching 

exercises were assessed with VAS, FFI and AOFAS at day 0 and every follow up i.e., 

1st week, 2nd week and at the end of 4th week which showed more improvement 

and better satisfactory outcome in plantar fascia stretching exercises than the calf 

stretching exercises. Range of motion showed more improvement with calf 

stretching exercises.(12) 

 

 Yolanda Aranda et al. conducted the study “Plantar Fasciitis and Its Relationship with 

Hallux Limitus” where the objective of the study is to determine whether patients 

with plantar fasciitis have limited dorsiflexion in the first metatarsophalangeal joint 

and which type of foot, pronated or supinated, is most frequently associated with 

plantar fasciitis. And the result suggested that: In the plantar fasciitis group there 

was a slight limitation of dorsiflexion of the hallux that was not present in the control 

group (P, .001). Hallux dorsiflexion and the Foot Posture Index were inversely 

correlated (Spearman correlation coefficient, 0.441; P, .01). (13) 

 

 John J. Fraser et al. conducted the study “Utilization of Physical Therapy Intervention 

Among Patients with Plantar Fasciitis in the United States” where the objective of 
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the study was to assess physical therapist utilization and employment of manual 

therapy and supervised rehabilitation in the treatment of patients with plantar 

fasciitis. And the result suggested that A total of 819 963 unique patients diagnosed 

with plantar fasciitis accounted for 5 739 737 visits from 2007 to 2011, comprising 

2.7% of all patients in the database. Only 7.1% (95% confidence interval: 7.0%, 7.1%) 

of patients received a physical therapist evaluation. Of the 57 800 patients evaluated 

by a physical therapist (59.8% female), 50 382 (87.2% ± 0.4%) received manual 

therapy, with significant increases in utilization per annum. A large proportion 

(89.5% ± 0.4%) received rehabilitation following physical therapist evaluation. (25) 

 

 Chien-Tsung Tsai et al. conducted the study “Effects of Short-term Treatment with 

Kinesiotaping for Plantar Fasciitis “where the objective of the study was to 

investigate the therapeutic effects of kinesiotaping on plantar fasciitis., and the 

result suggested that the reduced pain scores [pain description scores and foot 

function scores] and the reduced thickness of plantar fascia at the insertion site 

[ultrasound assessment] after treatment were significantly [p < 0.05] more in the 

experimental group than in the control group. However, there were no significant [p 

> 0.05] differences in the changes of plantar fascia thickness at the site 0.5 cm distal 

to the insertion site and hypoechoic phenomena.(17) 

 

 Federica Petraglia et al. conducted the study “Plantar fasciitis in athletes: diagnostic 

and treatment strategies. A systematic review”, Purpose of this study was to conduct 

a systematic review of published literature concerning the diagnosis and treatment 

of PF in both recreational and élite athletes. The review was conducted and reported 

in accordance with the PRISMA statement. The result suggested that for both 

diagnosis and treatment, 17 studies matched inclusion criteria. The results have 

highlighted that the most frequently used diagnostic techniques were 

Ultrasonography and Magnetic Resonance Imaging. Conventional, complementary, 

and alternative treatment approaches were assessed. And he concluded that In 

reviewing literature, they were unable to find any specific diagnostic algorithm for PF 
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in athletes, due to the fact that no different diagnostic strategies were used for 

athletes and non-athletes.(31) 

 

 Rachelle Buchbinder conducted a study on A 55-year-old overweight woman 

presents with a three-month history of pain in her right inferior heel, where a 

standardized treatment protocol was used to treat the patient and concluded that 

there is limited evidence about the value of treatments for plantar fasciitis, a 

reasonable approach to intervention is to start with patient-directed, low-risk, 

minimal-cost interventions, such as regularly stretching the calf muscles and the 

plantar fascia, avoiding flat shoes and walking barefoot, using over-the-counter arch 

supports and heel cushions, and limiting extended physical activities. A trial of 

nonsteroidal anti-inflammatory drugs may be reasonable. Corticosteroid injections 

may provide a short-term benefit.(6) 

 

 Diulian Muniz Medeirosa et al. conducted the study “Chronic effect of different 

types of stretching on ankle dorsiflexion range of motion: Systematic review and 

meta-analysis”. the aim of the current review was to investigate the influence of 33 

chronic stretching on ankle dorsiflexion range of motion (DFROM) of healthy 34 

individuals. The results suggested that static stretching (5.17°; 95% CI: 4.39 to 5.95; 

I2 41: 0%), proprioceptive neuromuscular facilitation (4.32°; 95% CI: 1.59 to 7.04; I2 

42 : 46%), and ballistic stretching (5.17°; 95% CI: 4.39 to 5.95; I2 43 : 32%) are 

effective in increasing DFROM. In conclusion, chronic 44 stretching is an effective 

way of improving ankle mobility in healthy individuals.(32) 

 

 RÔMULO RENAN-ORDINE et al. conducted the study “Effectiveness of Myofascial 

Trigger Point Manual Therapy Combined with a Self-Stretching Protocol for the 

Management of Plantar Heel Pain: A Randomized Controlled Trial”. Purpose of this 

study was to investigate the effects of trigger point (TrP) manual therapy combined 

with a self-stretching program for the management of patients with plantar heel 

pain. Where the results suggested that the 2 × 2 mixed-model analysis of variance 
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(ANOVA) revealed a significant group by-time interaction for the main outcomes of 

the study: physical function (P = .001) and bodily pain (P = .005); patients receiving a 

combination of self-stretching and Tr P tissue intervention experienced a greater 

improvement in physical function and a greater reduction in pain, as compared to 

those receiving the self-stretching protocol. The mixed ANOVA also revealed 

significant group-by-time interactions for changes in PPT over the gastrocnemii and 

soleus muscles, and the calcaneus.(33) 

 

 Sulithep Pinrattana et al. conducted the study “Immediate and short-term effects of 

kinesiotaping and lower extremity stretching on pain and disability in individuals 

with plantar fasciitis: a pilot randomized, controlled tria” the aim of the study was to 

compare the effect of kinesiotaping and stretching exercise in individuals with PF. 

The results suggested that after the first treatment, all groups showed significant 

changes in heel pain intensity (p ≤ .012) with the standardized response mean (SRM) 

of 2.85, 1.96, and 1.43 for the taping, stretching, and the combination groups, 

respectively. Nevertheless, no significant change in foot disability was found (p > 

.05). At the one week, all groups continued to demonstrate significant reduction in 

heel pain (p ≤ .012) with the SRM of 1.78, 2.84, and 2.09 for the taping, stretching, 

and the combination groups, respectively. While the combination group showed 

significant reduction in foot disability (p = .024). However, there was no significant 

difference of the change score in all parameters among the three groups (p > .05), 

and concluded that Improvement in heel pain was observed in all groups after the 

first treatment. However, improvement in foot function over one week was 

observed only among those who received the combined treatment. Further studies 

on larger samples are required to establish the superiority of the combined 

treatment over kinesiotaping or stretching alone.(34) 

 

 Ziyan Chen et al. conducted a study on “The effects of myofascial release technique 

for patients with low back pain: A systematic review and meta-analysis” where the 

objective of the study was to quantitatively examine the effects of myofascial release 
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technique (MFR) on pain intensity, back disability, lumbar range of motion, and 

quality of life in patients with low back pain (LBP).the results suggested that Data 

from eight RCTs (386 patients with back pain) meeting the inclusion criteria were 

extracted for meta-analysis with methodological quality assessment scores ranging 

from 6 to 10. Compared to the control intervention, MFR induced significant 

decrease in back disability (SMD = − 0.35, 95 % confidence interval [CI] = − 0.68, –

0.02, P = 0.04, I 2 = 46 %, n = 284). MFR induced non-significant decrease in the pain 

intensity (SMD = − 0.12, 95 % confidence interval[CI] = − 0.35, 0.11, P = 0.32, I 2 = 0%, 

n = 294), non-significant improvement in quality of life (SMD = − 0.09, 95 % 

confidence interval [CI] = − 0.46, 0.28, P = 0.62, I 2 = 0%, n = 114), and nonsignificant 

improvement in lumbar range of motion (Flexion SMD = 0.57,95 % confidence 

interval [CI] = − 0.09, 1.24, P = 0.09, I 2 = 54 %, n = 80) (Extension SMD = 0.68, 95 % 

confidence interval[CI] = − 0.72, 2.08, P = 0.34, I 2 = 89 %, n = 80) (Right flexion SMD 

= 0.05, 95 % confidence interval[CI] = − 0.90, 0.99, P = 0.92, I 2 = 78 %, n = 80) (Le  

flexion SMD = 0.14, 95 % confidence interval[CI] = − 0.59, 0.88, P = 0.70, I 2 = 64 %, n 

= 80). To which it was concluded that MFR can improve the effect of physical therapy 

alone and exercise therapy alone, and that MFR can be an effective adjuvant 

therapy. Meta-analysis showed that MFR has a significant effect on reducing back 

disability in patients with low back pain, but no significant effect on reducing pain 

intensity, improving quality of life, and improving lumbar range of motion.(27) 

 

 Akkradate Siriphorn et al. conducted a study “Calf stretching and plantar fascia-

specific stretching for plantar fasciitis: A systematic review and meta-analysis” the 

objective of the study was to evaluate the literature on the application of these two 

stretching techniques in the treatment of PF and investigate their effectiveness and 

efficacy. The result of the study suggested that. There was very low-quality evidence 

that the combined CS and PFSS was less effective in the short term than the other 

therapies. Comparison between CS and PFSS revealed moderate quality evidence for 

a larger effect of pain score reduction for PFSS treatment over CS, while very low-

quality evidence supported that combined CS and PFSS or CS alone was superior to 

sham stretching, concluding that There was moderate to very low-quality evidence 
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of the effectiveness of stretching for PF. The treatment effect of stretching was large 

and comparable to other therapies. Future trials of higher quality are needed to 

clarify findings or to confirm findings.(35) 

 

 M. S. Rathleff et al. conducted a study “High-load strength training improves 

outcome in patients with plantar fasciitis: A randomized controlled trial with 12-

month follow-up” where the aim of this study was to investigate the effectiveness of 

shoe inserts and plantar fascia-specific stretching vs shoe inserts and high-load 

strength training in patients with plantar fasciitis. The result of the study suggested 

that at 3 months, the strength group had a FFI that was 29 points lower [95% 

confidence interval (CI): 6–52, P = 0.016] compared with the stretch group. At 1, 6, 

and 12 months, there were no differences between groups (P > 0.34). At 12 months, 

the FFI was 22 points (95% CI: 9–36) in the strength group and 16 points (95% CI: 0–

32) in the stretch group. Hence concluded that High-load strength training may aid in 

a quicker reduction in pain and improvements in function.(11) 

 

 Christopher Yelverton et al. conducted a study “Manual therapy interventions in the 

treatment of plantar fasciitis: A comparison of three approaches” where the aim of 

this study was to compare manipulation of the foot and ankle and cross friction 

massage of the plantar fascia; cross friction massage of the plantar fascia and gastric-

soleus complex stretching; and a combination of the aforementioned protocols in the 

treatment of plantar fasciitis. And the results suggested that hat cross friction 

massage of the plantar fascia and stretching of the gastric-soleus complex showed 

the greatest overall improvement in terms of reducing the pain and disability and 

ankle dorsiflexion ROM, whereas the combination group showed the greatest 

increase in plantar flexion. It was concluded that hat cross friction massage of the 

plantar fascia and stretching of the gastric-soleus complex showed the greatest 

overall improvement in terms of reducing the pain and disability and ankle 

dorsiflexion ROM, whereas the combination group showed the greatest increase in 

plantar flexion.(36) 
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 A study was conducted by Anne M. Boonstra et al. on “Reliability and validity of the 

visual analogue scale for disability in patients with chronic musculoskeletal pain”, the 

objective of the study was to determine the reliability and concurrent validity of a 

visual analogue scale (VAS) for disability as a single-item instrument measuring 

disability in chronic pain patients. And the result suggested that in the reliability 

study q values varied from 0.60 to 0.77; and in the validity study q values of VAS 

disability scores with SF-36 domain scores varied from 0.16 to 0.51, with Roland–

Morris Disability Questionnaire scores from 0.38 to 0.43 and with VAS pain scores 

from 0.76 to 0.84. and it was concluded that the reliability of the VAS for disability is 

moderate to good. Because of a weak correlation with other disability instruments 

and a strong correlation with the VAS for pain.(37) 

 
 Huffer et al. conducted a study on “Strength Training for Plantar Fasciitis and the 

Intrinsic Foot Musculature: A Systematic Review” where aim of the study was to 

critically evaluate the literature investigating strength training interventions in the 

treatment of plantar fasciitis and improving intrinsic foot musculature strength. And 

it was found that A comparison of the interventions highlights significant differences 

in strength training approaches to treating plantar fasciitis and improving intrinsic 

strength. It was not possible to identify the extent to which strengthening 

interventions for intrinsic musculature may benefit symptomatic or at-risk 

populations to plantar fasciitis.(38) 

 
  David Sweeting et al. conducted a study “The effectiveness of manual stretching in 

the treatment of plantar heel pain: a systematic review” the aim of the study was to 

the effectiveness of manual stretching as a treatment for plantar heel pain. And the 

results suggested that Six studies including 365 symptomatic participants were 

included. Two compared stretching with a control, one study compared stretching to 

an alternative intervention, one study compared stretching to both alternative and 

control interventions, and two compared different stretching techniques and 

durations. Quality rating on the modified Pedro scale varied from two to eight out of 

a maximum of ten points. The methodologies and interventions varied significantly 

between studies, making meta-analysis inappropriate. Most participants improved 
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over the course of the studies, but when stretching was compared to alternative or 

control interventions, the changes only reached statistical significance in one study 

that used a combination of calf muscle stretches and plantar fascia stretches in their 

stretching programme. Another study comparing different stretching techniques, 

showed a statistically significant reduction in some aspects of pain in favor of plantar 

fascia stretching over calf stretches in the short term, concluding that plantar fascia 

stretching may be more effective than Achilles tendon stretching alone in the short-

term.(39) 

 

In all 26 literatures (2,3,6,9,11–13,17–19,25–40) have formed the theoretical 

background on which this study is based. 
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MATERIAL AND METHOD 

Type of study design: Non-Randomized controlled trial. 

 

Study Setting: Physiotherapy OPD of a Tertiary care hospital. 

 

Duration:  18 months. 

 

Study population: Diagnosed plantar fasciitis patient by an Orthopedician 

 

Sample Size Estimation: Sample size was determined considering difference in means of pain 

ON VAS score as the main outcome measure. 

Following assumptions were made from the study conducted by Hemlata et.al. (3) (2019) 

Assumptions: 

 

• Mean ± SD in Group A = 2.9 ± 1.79 

 

• Mean ± SD in Group B = 1.91 ± 1.56 

 

• Mean difference (effect size) =0.99 

 

• α error (1 sided) = 5% 

 

• power (1-β) = 80% 

 

Total 68 subjects were included in the study and equally assigned in 2 groups A & B that is 34 

in each group. 

Following formula was used for determining the sample size 
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Were, 

• S2
1  : Standard deviation in the first group 

• S2
2  : Standard deviation in the second group 

• µ2
d  : Mean difference between the samples 

• α  : Significance level 

 

Sampling Technique: Convenient sampling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

CRITERIA 

 

 INCLUSION CRITERIA: 

 

 Age: 18-50 years 

 

 Gender- male & female 

 

 Subjects who have been diagnosed with plantar fasciitis for 3 months.  

 

 Pain on VAS is more than 3cm 

 

 

 EXCLUSION CRITERIA: 

 Subjects who are going under corticosteroid injections  

 

 nonsteroidal anti-inflammatory medications 

 

 Fracture around ankle or calcaneus. 

 

 Diabetic neuropathy. 

 

 Congenital foot anomalies. 

 

 

 Subject Withdrawal Criteria: 

 Subjects can withdraw at any moment during the study period if he\she doesn't 

intend to continue. 

 

 Subjects can withdraw from the study due to any unforeseen recent adverse events 

or other changes in health. 
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OPERATIONAL DEFINITIONS 

 

 PLANTAR FASCIITIS: Localized pain and tenderness due to inflammation of plantar 

aponeurosis at its attachment on the tuberosity of the calcaneus which is worse with 

first few steps in the morning or after a long sitting interval. (7) 

 

 MYOFASCIAL RELEASE: Myofascial release (MFR) is a form of manual therapy that 

involves the application of a low load, long duration stretches to the myofascial 

complex of plantar fascia, gastrocnemius and soleus by using knuckles, fist and elbow, 

intended to restore optimal length, decrease pain, and improve function of the soft 

tissue. (28) 

 STRETCHING EXERCISE: Stretching exercises involves the application of manual or 

mechanical force to elongate (lengthen) plantar fascia, gastrocnemius and soleus 

which have adaptively shortened and are hypomobile. Static stretching is a method of 

stretching in which the muscle is slowly elongated to tolerance. The end position 

(greatest tolerance length) is held at least 20-30 seconds and the stretch is repeated 4 

to 5 times (41) 

 

 Visual analogues scale: The Visual Analogue Scale (VAS) is made up of a 10 CM straight 

line with the endpoints defining extreme limits ‘no pain’ and ‘extreme pain’, which is 

used to assess pain. (42) 

 Plantar fascia: It is triangular in shape and is attached to medial tubercle of the 

calcaneum, proximal to the attachment of the flexor digitorum brevis, it divides into 

five processes near the heads of the metatarsal bones. (43) 

 

 Gastrocnemius: It is a powerful muscle and had two heads medial head arises from 

posterosuperior depression on the medial condyle of the femur, behind the adductor 

tubercle, the adjoining raised area on popliteal surface of femur and capsule of knee 

joint. The lateral head arises from the lateral surface of lateral condyle of the femur, 
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the lateral supracondylar line and capsule of the knee joint and inserted into the 

middle one third of the posterior surface of the calcaneum. It is supplied by Tibial 

nerve (S1, S2). It is plantar flexor of foot and also a flexor of knee. (43) 

 

 Soleus: it is originated from back of head, and upper one fourth of posterior surface 

of the shaft of fibula, soleal line and middle one third of the medial border of the shaft 

of tibia and the tendinous soleal arch that stretches between the tibia and fibula. Ans 

it is inserted into middle one third of the posterior surface of the calcaneum. It is 

innervated by tibial nerve (S1, S2) and is a powerful plantar flexor. (43) 
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METHODS OF MEASUREMENT 

 

 ASSESSMENT OF Pain: On Visual Analogous Scale 

Participant’s position: Relaxed sitting position 

Therapist position: Facing the Therapist 

Procedure: The patient was asked to mark his pain level on the 10 cm line between 

the two endpoints. The distance between ‘no pain’ and the mark then defines the 

subject’s pain. 

 

 

 

 

 

Special test for plantar fasciitis:  

Windlass test: 

Participant’s position: The subject was standing on a stool, with the foot positioned so that 
the metatarsal heads rest on the edge of the stool while the patient maintains weight 
through the leg. 

Therapist Position: Standing next to the patient. 
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Testing Procedure: The examiner passively dorsiflexes the big toe. Pain or increased 

pain at the insertion of plantar fascia indicates a positive test for plantar fasciitis. It 

can be performed in both weight bearing and non-weight positions. 

 

 

 

Special test to rule out tarsal tunnel syndrome.  

 

 Tinel’s sign:  

It may be elicited in two places around the ankle, the anterior tibial branch of the deep 
peroneal nerve may be percussed in the front of the ankle. The posterior tibial nerve 
may be percussed as it passes behind the medial malleolus. In both the cases 
paresthesia is felt. 

 

 

Special test to rule out calcaneal fracture.  

 

 Calcaneus squeeze test:  

The therapist squeezes the back of the heel from both sides. If the pain is reproduced 
then the test is positive and this may be an indication of a stress fracture. 
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STUDY INSTRUMENT / DATA COLLECTION TOOL  

a) Pen, Note pad 

 

 

 

b) Plinth 

 

c) Stool 
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METHODS OF DATA COLLECTION:  

Permission from the head of institution and approval from the ethical committee was 

obtained. Total 68 Patients Diagnosed with plantar fasciitis and who meet the inclusion 

criteria were selected. Then these patients were randomly assigned to 2 Groups A & B in 

equal number by using convenient sampling method. Participants were briefed about the 

study in the language best understood by them and informed written consent was taken. 

Participants, pain score was taken. Demographic data was documented. The intervention 

protocol was followed. Group A received MFR technique for plantar fascia, gastrocnemius 

and soleus 2 times per week for 4 weeks. And Group B subjects received stretching exercise 

for plantar fascia, gastrocnemius and soleus 2 times per week for 4 weeks. The participants 

were reassessed for reduction in pain. The data was documented and analysed. 
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GENERAL PROCEDURE 

 

 

ETHICAL APPROVAL WAS TAKEN FROM THE ETHICAL COMMITTEE 
TO PROCEED THE STUDY FURTHER

THE SUBJECT WERE EXPLAINED ABOUT THE PURPOSE AND 
PROCEDURE. A WRITTEN CONSENT FORM WAS OBTAINED FROM 

THE SUBJECTS TO PARTICIPATE IN THE STUDY.

PARTICIPATES WERE INCLUDED IN THE STUDY ACCORDING TO THE 
INCLUSION CRITERIA

SUBJECTS WERE DIVIDED INTO 2 GROUPS , GROUP A AND GROUP 
B

BASELINE ASSESMENT FOR ALL THE SUBJECTS WAS CARRIED 
OUT,THAT IS PAIN ON VAS 

SUBJECT WERE REASSESSED FOR THE ABOVE PARAMETER 
IMMIDIATELY POST INTERVENTION 

THE COLLECTED DATA WAS ANALYSED USING software STATA 
version 10.1 (2011)
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INTERVENTION 

Windlass test was performed for clinical diagnosis of plantar fasciitis. the reliability of 

windlass test is 0.96 and the specificity of the Test is 100% 

Technique: The patient stands on a stool or chair with the foot positioned so that the 

metatarsal heads rest on the edge of the stool while the patient maintains weight through 

the leg. The examiner then passively dorsiflexes the big toe. Pain or increased pain at the 

insertion of plantar fascia indicates a positive test for plantar fasciitis. ((20) 

PROTOCOL: After assigning into 2 groups; Subjects in Group A received MFR therapy for 

plantar fascia, gastrocnemius and soleus. The intervention was followed for 2 times per 

week for 4 weeks.  And subjects in Group B received stretching exercises for plantar fascia, 

gastrocnemius and soleus. The intervention was followed for 2 times per week for 4 weeks. 

GROUP A – Subjects received MFR therapy for plantar fascia, gastrocnemius and soleus  

1. Plantar fascia:  

Position of the subject – prone lying with feet off the table to allow easy dorsiflexion 

Position of the therapist – sitting on a stool at the end of the table. 

Technique – by using the knuckles, soft fist or elbow engage the soft tissue just 

anterior of the calcaneus, take up a line of tension in an anterior direction. Work to 

the ball of the foot as well as into the deeper layers with toe flexion and extension 

from the patient’s side. 
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2.  Gastrocnemius:  

Position of the subject – prone with feet off the table to allow easy dorsiflexion. 

Position of the therapist – facing towards the head of the subject standing at the end 

of the table. 

Technique – by using elbow flexed to 90 and taking up a contact in the tendo 

achillese. 

By establishing a line of tension in a superior direction and slowly engaging the tissue 

while the subject dorsiflexion. Focusing the release at the junction of the tendon and 

the muscles. 

 

 

3. Soleus:  

Position of the subject – prone with feet over a bolster to include 10-15 of knee 

flexion and put the gastrocnemii off stretch. 

Position of the therapist – facing towards the head of the subject at the end of the 

table. 

Technique – using an elbow to contact into to tendo achilles .and applying pressure 

gradually through the tendon into the investing layer of fascia that lines between the 

soleus and gastrocnemii, take up a line of tension in a superior direction and 

engaging the tissue while the subjects dorsiflex. 
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GROUP B - Subjects will receive stretching exercises. 

1.  Gastrocnemius: 

Subject position – supine 

Therapist position – walk standing position next to the subject with one hand 

underneath his knee and other hand on the sole of the foot. 

Technique – by using the body weight dorsiflex the ankle until the subject feel 

stretch. Hold the stretch for 30 seconds 

 

2. Soleus:  

Subject position – supine 

Therapist position - walk standing position next to the subject with one hand 

underneath his knee and other hand on the sole of the foot. 
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Technique – use the hand underneath the knee to lift the leg and bend the knee and 

dorsiflex the ankle until the subject feel stretch. Hold the stretch for 30 seconds. 

 

 

 

3. Plantar fascia:  

Subject position – prone with knee 90° flexed  

Therapist position – near the foot of the subject 

Technique – hold the toes at metatarsophalangeal joint and pull back for extension 

of the foot until the stretch of the fascia is felt. Hold the stretch for 30 seconds. 
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DATA MANAGEMENT & ANALYSIS PROCEDURE 

The participant identity was kept confidential. Data was coded and analysed in a statistical 

software STATA version 10.1 (2011). 

 Descriptive statistics was computed to summarize competitive parameters with mean and 

standard deviation. And qualitative parameters with frequency and percentage. Inferential 

statistics was included test of significance and prevalence. Within the Group (pre and post) 

difference in the mean in each group was compared with pair t test between the groups 

difference in mean of 2 groups was compared with 2 independent sample t test (unpaired t 

test) Difference in proportions in 2 Groups was compared with Pearson’s chi square test p 

value less than 0.05 was considered statistically significant for all comparisons. 
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RESULT 

The participant identity was kept confidential. Data was coded and analysed in a statistical 

software STATA version 10.1 (2011). 

Level of significance: p<0.05 is considered as statistical significance in all variables. 

Total number of participants included in this study were 68. 

The participants were divided in two groups i.e., Group A and Group B 

Group A subjects were treated with myofascial release technique compared with Group B 

subjects treated with stretching exercise where the results were viewed on visual analogue 

scale. 

 

GENDER: 

In Group A the male subjects were 41.18% while the female subjects were 58.82%, whereas 

in the Group B 44.12% were male and 55.8% were female. With P value 0.806 which was not 

significant (ref. table1, graph 1) 

 

AGE GROUP: 

IN Group A number of subjects in the age group 15 to 20 years were 4, in 21 to 30 years 

were 14, in 31 to 40 years were 12 and in 41 to 50 years were 4. In Group B number of 

subjects in age group between 15 to 20 are 2, in age group between 21 to 30 are 13, in age 

group between 31 to 40 in are 11, in age group 41 to 50 in are 8. 

The mean and SD age in Group A was 30 ± 8.03 and the mean and SD age in Group B was 

32.62 ± 9.14 whereas the p-value was 0.2139 which was statically not significant. (Table No. 

3, graph no 3)  
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Summary of pain (VAS) score in two groups: 

There was a statistically significant difference of pre-post mean in both the groups. 

In Group A mean of pre-pain vas score was 5.2 ± 1.07 and mean of post-pain (VAS) was 1.23 

± 1.23, where mean of VAS difference was 3.97 ± 0.94 with the P value of 0.0001, which was 

statistically significant. In Group B mean of Pre-pain (VAS) was 5.53 ± 1.19 and mean of post-

pain (VAS) was 3 ± 1.56 where mean of VAS difference was 2.53 ± 0.93 with the P value of 

0.0001, which was statistically significant. (Table No. 5, graph no. 5) 

Comparison of change in mean VAS score (before - after) in group A according to gender: 

male subjects (n=14) pre- pain VAS is 4.71 ± 0.73 and mean and SD of post-pain VAS score 

0.57 ± 0.75 with mean of VAS difference 4.14, where P value was 0.0001 which was 

statistically significant. 

female subjects (n=20) pre- pain VAS is 5.55±1.14 and mean and SD post-pain VAS is 1.7 ± 

1.3 with mean of VAS difference 4.14, where P value is 0.0001 which is statistically 

significant. (Table No. 6, graph no. 6) 

 

Comparison of change in mean VAS score (before - after) in Group A according to gender: 

In group A 4.14 ± 0.54 was the mean and SD in male and 3.85 ± 1.14 was mean and SD for 

female with a difference of 0.3843 which is not significant. (Table No. 7, graph no. 7) 

 

 

Comparison of change in mean VAS score (before - after) in group B according to gender:  

male subjects (n=14) pre- pain VAS is 5.47 ± 1.39 and mean and SD of post-pain VAS score 

3.13 ± 1.66 with mean of VAS difference 2.33, where P value is 0.0001 which is statistically 

significant. 
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female subjects (n=20) pre- pain VAS is 5.58±1.39 and mean and SD post-pain VAS is 2.69 ± 

1.66 with mean of VAS difference 2.68, where P value is 0.0001 which is statistically 

significant. Table No. 9, graph no. 9) 

 

 

Comparison of change in mean VAS score (before - after) in male and female in Group B: 

Comparison of change VAS score in mean and SD was 2.33±0.86 in male subjects and 

2.68±0.98 in female subjects, with the mean VAS difference of 0.35, where the P value was 

0.2762 which was statistically not significant. (Table No. 10, graph no. 10) 

 

 

Intra and Inter group comparisons of Pain on VAS score (Pre) by Age-Group (years)  

In Group A in age group between 15 to 20 is 5.25±0.96, between 21 to 30 years is 5.29±1.07, 

between 31 to 40 is 5.08±1.16, between 41 to 50 is 5.25±1.26 with P value of 0.9722 which 

is statistically not significant 

In Group B in age group between 15 to 20 years is 5.50±0.71, between 21 to 30 years is 

5.31±1.23, between 31 to 40 is 5.36±1.12, between 41 to 50 is 6.12±1.13 with P value of 

0.4597 which is statistically not significant.  (Table No. 11, graph no. 11) 

 

 

Intra and Inter group comparisons of Pain on VAS score (Post) by Age-Group (years): 

In Group A in age group between 15 to 20 is 1.5± 0.58, between 21 to 30 years is 1.71±1.20, 

between 31 to 40 is 0.58±1.00, between 41 to 50 is 1.25±1.89 with P value of 0.1253 which 

is statistically not significant. 
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in Group B in age group between 15 to 20 years is 3.50±2.12, between 21 to 30 years is 

2.46±1.45, between 31 to 40 is 2.91±1.64, between 41 to 50 is 3.87±1.36 with P value of 

0.2325 which is statistically not significant. (Table No. 12, graph no. 12) 

 

 

Intra and Inter group comparisons of Pain on VAS score (difference) by Age-Group (years): 

in age group between 15 to 20 yrs. is 3.75± 0.50 in Group A and 2.00±1.41 in Group B 

In age group between 21 to 30 yrs. is 3.52± 1.16 in Group A and 2.85±0.90 in Group B 

In age group between 31 to 40 yrs. is 4.50± 0.52 in Group A and 2.45±0.82 in Group B   

In age group between 41 to 50 yrs. is 4.00± 0.82 in Group A and 2.25±1.04 in Group B 

The p value in MFR group is 0.0786 which statistically not significant and the P value in 

stretching group is 0.4134 which also is statistically not significant. (Table No. 13) 
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TABLES AND GRAPHS 

 

Distribution of subjects in two groups  

according to their gender 

Gender 
MFR Group 

Stretching 

Group 

No. % No. % 

Male 14 41.18 15 44.12 

Female 20 58.82 19 55.88 

Total 34 100 34 100 

Pearson chi2(1) = 0.0601, P value = 0.806, NS 

Table No. 1 Distribution of subjects in two groups  

according to their gender 

 

 

 

Graph No. 1 Graphical representation of distribution of subjects in two groups according to their 

gender 
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Distribution of subjects in two groups according to their age in 

years 

Age (years) 
MFR Group Stretching Group 

No. % No. % 

18 0 0.00 1 2.94 

19 0 0.00 1 2.94 

20 4 11.76 0 0.00 

21 2 5.88 0 0.00 

22 2 5.88 3 8.82 

23 2 5.88 1 2.94 

24 1 2.94 2 5.88 

25 2 5.88 1 2.94 

26 2 5.88 3 8.82 

27 1 2.94 0 0.00 

28 1 2.94 0 0.00 

29 1 2.94 2 5.88 

30 0 0.00 1 2.94 

31 0 0.00 2 5.88 

32 3 8.82 1 2.94 

33 1 2.94 2 5.88 

34 1 2.94 1 2.94 

35 1 2.94 1 2.94 

36 2 5.88 1 2.94 

37 2 5.88 2 5.88 

38 1 2.94 0 0.00 

39 0 0.00 1 2.94 

40 1 2.94 0 0.00 

41 1 2.94 1 2.94 

42 0 0.00 1 2.94 

43 1 2.94 0 0.00 

44 1 2.94 1 2.94 
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Table No. 2 

Distribution of subjects in two groups according to their age in years 

 

 

Graph No. 2 Graphical representation of Distribution of subjects in two groups according to their 

age in years 
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Distribution of subjects in two groups according to 
their age in years

MFR Group Stretching Group

46 0 0.00 1 2.94 

47 0 0.00 2 5.88 

48 1 2.94 0 0.00 

49 0 0.00 1 2.94 

50 0 0.00 1 2.94 

Total 34 100 34 100 

Pearson chi2(31) = 27.4000, P value = 0.652, NS 
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Distribution of subjects in two groups according to their age-

group (years) 

Age-Group (years) 
MFR Group Stretching Group 

No. % No. % 

15 - 20 4 11.76 2 5.88 

21 - 30 14 41.18 13 38.24 

31 - 40 12 35.29 11 32.35 

41 - 50 4 11.76 8 23.53 

Total 34 100 34 100 

Pearson chi2(3) = 2.0805, P value = 0.556, NS 

Table No. 3 Distribution of subjects in two groups according to their age-group (years) 
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Comparison of mean age between two groups 

Group Mean SD 

MFR Group 30 8.03 

Stretching Group 32.62 9.14 

t (66) 1.2549 

P value 0.2139, NS 

Table No. 4 Comparison of mean age between two groups 

 

 

 

Graph No. 4 Graphical representation of Comparison of mean age between two groups 
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Summary of pain (VAS) score in two groups 

Variable 
MFR Group Stretching Group 

Mean SD Median Range Mean SD Median Range 

Pre-Pain 

(VAS) score 
5.2 1.07 5 4 - 8 5.53 1.19 5 4 - 8 

Post-Pain 

(VAS) score 
1.23 1.23 1 0 - 4 3 1.56 3 0 - 4 

VAS 

difference 
3.97 0.94 4 1 - 5 2.53 0.93 2 1 - 4 

P value 

(within the 

groups) 

0.0001, Significant 0.0001, Significant 

Table No. 5 Summary of pain (VAS) score in two groups 

 

 

Graph No. 5 Graphical representation of Summary of pain (VAS) score in two groups 
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Comparison of change in mean VAS score 

(before - after) between two groups 

Group Mean SD 

MFR Group 3.97 0.94 

Stretching Group 2.53 0.93 

VAS Difference 1.44   

t (66) 6.3499 

P value 0.0001, Significant 

Table No. 6 Comparison of change in mean VAS score (before - after) between two groups 

 

 

Graph No. 6 Graphical representation of Comparison of change in mean VAS score (before - 

after) between two groups 
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Comparison of change in mean VAS score (before - after) in MFR 

group according to gender 

MFR group 
Male (n=14) Female (n=20) 

Mean SD Mean SD 

Pre-Pain (VAS) score 4.71 0.73 5.55 1.14 

Post-Pain (VAS) score 0.57 0.75 1.7 1.3 

VAS difference 4.14   3.85   

  t (19)= 29 t (13) = 15.147 

P value 0.0001, Significant 0.0001, Significant 

Table No. 7 Comparison of change in mean VAS score (before - after) in MFR group according 

to gender 

 

Graph No. 7 Graphical representation of Comparison of change in mean VAS score (before - 

after) in MFR group according to gender 
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Comparison of change in mean VAS score (before - 

after) in male and female in MFR group 

Gender Mean SD 

Male 4.14 0.54 

Female 3.85 1.14 

VAS Difference  0.29   

t (32) 0.8821 

P value 0.3843, NS 

Table No. 8 Comparison of change in mean VAS score (before - after) in male and female in 

MFR group 

 

 

 

Graph No. 8 Graphical representation of Comparison of change in mean VAS score (before - 
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Comparison of change in mean VAS score (before - after) in 

Stretching exercise group according to gender 

Stretching exercise 

group 

Male (n=14) Female (n=20) 

Mean SD Mean SD 

Pre-Pain (VAS) score 5.47 1.39 5.58 1.39 

Post-Pain (VAS) score 3.13 1.66 2.69 1.66 

VAS difference 2.33   2.68   

  t (13)= 9.26 t (19) = 13.22 

P value 0.0001, Significant 0.0001, Significant 

Table No. 9 Comparison of change in mean VAS score (before - after) in Stretching exercise 

group according to gender 

 

Graph No. 9 Graphical representation of Comparison of change in mean VAS score (before - 

after) in Stretching exercise group according to gender 
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Comparison of change in mean VAS score (before - after) in male 

and female in Stretching exercise group 

Gender Mean SD 

Male 2.33 0.86 

Female 2.68 0.98 

VAS Difference 0.35   

t (32) 1.1081 

P value 0.2761, NS 

Table No. 10 Comparison of change in mean VAS score (before - after) in male and female in 

Stretching exercise group 

 

Graph No. 10 Graphical representation of Comparison of change in mean VAS score (before - 

after) in male and female in Stretching exercise group 
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Intra and Inter group comparisons of Pain on VAS score (Pre)  

by Age-Group (years)  
 

 
MFR 

 group 

Stretching exercise 

group 

P value 

(Between-

the-groups) 

Age-Group 

(years) 
Mean SD Mean SD 

Unpaired t-

test 

15 - 20 5.25 0.96 5.50 0.71 0.7655,NS 

21 - 30 5.29 1.07 5.31 1.32 0.9656, NS 

31 - 40 5.08 1.16 5.36 1.12 0.5629, NS 

41 - 50 5.25 1.26 6.12 1.13 0.2527, NS 

Overall 

(Within-the-

group) 

*P value = 0.9722, NS *P value = 0.4597, NS 

 

Table No. 11 Intra and Inter group comparisons of Pain on VAS score (Pre)  

by Age-Group (years)  

 

 

Graph No. 11 Graphical representation of Intra and Inter group comparisons of Pain on VAS 

score (Pre) by Age-Group (years)  
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Intra and Inter group comparisons of Pain on VAS score (Post)  

by Age-Group (years)  
 

 
MFR 

 group 

Stretching exercise 

group 

P value 

(Between-

the-groups) 

Age-Group 

(years) 
Mean SD Mean SD 

Unpaired t-

test 

15 - 20 1.5 0.58 3.50 2.12 0.1203, NS 

21 - 30 1.71 1.20 2.46 1.45 0.1544, NS 

31 - 40 0.58 1.00 2.91 1.64 0.0004, S 

41 - 50 1.25 1.89 3.87 1.36 0.0194, S 

Overall 

(Within-the-

group) 

*P value = 0.1253, 

NS 

*P value = 0.2325, 

NS 

 

Table No. 12 Intra and Inter group comparisons of Pain on VAS score (Post)  

by Age-Group (years)  

 

 

Graph No. 12 Graphical representation of Intra and Inter group comparisons of Pain on VAS 

score (Post) by Age-Group (years)  
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Intra and Inter group comparisons of Pain on VAS score (difference)  

by Age-Group (years)  
 

 
MFR 

 group 

Stretching exercise 

group 

P value 

(Between-

the-groups) 

Age-Group 

(years) 
Mean SD Mean SD 

Unpaired t-

test 

15 - 20 3.75 0.50 2.00 1.41 0.0710, NS 

21 - 30 3.52 1.16 2.85 0.90 0.0.0853, NS 

31 - 40 4.50 0.52 2.45 0.82 0.0.0001, S 

41 - 50 4.00 0.82 2.25 1.04 0.0153, S 

Overall 

(Within-the-

group) 

*P value = 0.0786, NS *P value = 0.4134, NS 

 

Table No. 13 Intra and Inter group comparisons of Pain on VAS score (difference)  

by Age-Group (years)  
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DISCUSSION 

Plantar fasciitis is a frequently occurring foot condition treated by healthcare 

professionals(39), as per the literature 15% of all foot complaints coming to the attention of 

health-care professionals is because of plantar fasciitis. (44) 

A non-Randomized controlled trial was carried out to compare the effectiveness of MFR and 

stretching exercise on people with planter fasciitis. Primary Outcome measure of this study 

was to assess intensity of pain pre and post intervention which was recorded on visual 

analogue scale which has reliability varying from 0.60 to 0.77 and validity varying from 0.76 to 

0.84. The visual analogue scale (VAS) is a simple and commonly used method for the 

assessment of difference in intensity of pain. In clinical practice the percentage of pain 

relief, assessed by VAS is often considered an efficient treatment measure. (17,45) 

 

Windlass test was performed to confirm the diagnosis of planter fasciitis and the subjects 

diagnosed positive for plantar fasciitis were divided into 2 Groups, Group A subjects were 

treated using Myofascial technique for plantar fascia, gastrocnemius and soleus and Group 

B were treated with stretching exercise for plantar fascia, gastrocnemius and soleus. The 

subjects were treated for 2 sessions per week for 4 weeks. 

Result of the study suggest that both Myofascial release technique and stretching exercises 

are effective in reducing pain (Measured by VAS). The VAS of both the groups came out to 

be significant when compared with pre and post intervention mean value. Pain intensity was 

measured with mean difference of 3.97 ± 0.94 for group A with the P value of 0.0001, which 

was statistically significant and 2.53 ± 0.93 for Group B with the P value of 0.0001, which 

was statistically significant.  

Similarly in previous study conducted by Hemlata et al., there was significant decrease in 

pain in terms of VAS in subjects treated with MFR and subjects treated with stretching 

exercises groups post intervention, with subjects treated with MFR showed better result.(2) 

In plantar fasciitis the fascia is histologically infiltrated with macrophages, lymphocytes, and 

plasma cells; tissue destruction; and repair involving immature vascularization and fibrosis, 

which causes replacing the normal fascia by Angio fibroblastic hyperplastic tissue which 
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spreads itself throughout the surrounding tissue creating a self-perpetuating cycle of 

degeneration. (28) 

Under normal conditions plantar fascia and the connective tissues around it moves with 

minimal restrictions. However, due to injuries from physical trauma and inflammation there 

is decrease fascial tissue length and elasticity, resulting in fascial restriction. (28) 

Reduction in pain after using myofascial release technique has been attributed to various 

factors, such as normalization in apoptotic rate, cell morphology changes, and reorientation 

of fibroblasts. MFR technique also reduce tissue resistance by increasing blood supply, 

lymphatic drainage of the toxic metabolites, relieves musculoskeletal pain and disfunction 

by stimulating fibroblast proliferation, leading to collagen synthesis that promote healing of 

plantar fasciitis by replacing degenerated tissue with a stronger and more functional 

tissue.(2,21) 

 The cross restriction is released and the matrix of the tissue changes when MFR is imposed 

on the tissue, which promotes the substantial improvement in the tissue. 

After application of MFR technique there is Change in the volume and consistency of the 

intercellular substance of the planter fascia and the fascia around soleus and gastrocnemius, 

Interaction between myofibers of the fascia is broken; and the increase in the distance 

between myofibers reduces the correlation between myofibers, thereby increasing the 

ductility of the tissue. Treatment with MFR in Plantar fasciitis may result in a cessation in the 

degenerative process of the plantar fascia by facilitating the healing process and the fascial 

architecture to return toward normality. (28) Decrease in pain after using stretching exercises 

can be because stretching, causes lengthening of muscle and fascia. Its aim is to relax 

neuromuscular system in general. (2). Passive stretch reduces stiffness and decreases 

stretch-induced pain. (24) 

The major goal of stretching is to recreate the windlass mechanism. Tight gastroc-soleus 

complex leads to excessive pronation and overcompensation of the plantar fascia at the first 

metatarsal phalangeal joint, which increases the stress at the medial calcaneal insertion. 

Tightness in these muscles would decrease the medial longitudinal arch of the foot and 

lengthen the plantar fascia, leading to injury 
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 Gastrocnemius–soleus stretches relives the tension in the initial stage of a plantar fasciitis. 
(22) 

It also minimises repetitive microtrauma associated with chronic inflammation, by doing the 

exercises prior to the first step in the morning or after prolonged sitting or inactivity(3) 

Stretching of plantar fascia, soleus and gastrocnemius promotes healing by Stimulating 

mechanoreceptors, promoting lymphatic circulation, and supporting the arch of the foot 

which is appropriate approach to deal with inflammation. 

In a study Sulithep Pinrattana et al, stated that, stretching promoted tissue elongation, 

thereby over-stressing the healing tissue. (34) 

Similar study was conducted by Satish C. Pant et al. where he compared effects of MFR and 

stretching exercise on pain and flexibility where he found that both the techniques are 

effective on the treatment of plantar fasciitis but MFR technique showed better results.(3) 

Akkradate Siriphorn et al, in his study found that adding Plantar Fascia Specific Stretch to 

other therapies was superior to other therapies alone in terms of a long-term lasting effect. 

He suggested that stretching is not harmful to the nearby tissues, and adverse effects rarely 

happen. (35) 

David Sweeting et al. conducted a study where he compered the effects of stretching the 

plantar fascia and stretching of Achilles tendon where he found that plantar fascia 

stretching may be more effective in the short-term stretching of Achilles tendon.(39) 

In a study by Jan D. Rompe et al. it was found that Plantar Fascia-Specific Stretching was 

more effective that Radial Shock-Wave Therapy in the treatment of plantar fasciitis.(9) 

M.S. Ajimsha et al. conducted a study where she concluded that MFR is more effective than 

a control intervention for plantar fasciitis.(28) 

In a study conducted by Suthasinee Thong-On et al. on Effects of Strengthening and 

Stretching Exercises on the Temporospatial Gait Parameters in Patients with Plantar Fasciitis 

it was found that both the interventional techniques were effective.(19)  

Thus, with this discussion about the present study it is concluded that both the 

interventional techniques MFR and stretching exercises were effective in the treatment of 
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planter fasciitis.  However, group A subjects showed better result in reduction of pain on 

VAS scale as compared to group B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



62 
 

STRENGTHS 

 There is dearth of literature which supports that myofascial release technique can be 

used for the treatment of plantar fasciitis. 

 There are limited studies performed  

 No use of any modality or equipment 

 No Financial restraints. 

 

WEAKNESS 

This study has only one outcome measure. 

 

LIMITATIONS 

Convenience sampling was used in this study, which limits the generalizability of the results 

to the entire population. 
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CONCLUSION 

Result of the present study showed that there is significant decrease in pain in terms of VAS 

in both the groups. However, subjects in group A who were treated with MFR technique 

showed significant decrease in pain post intervention when compared with Group B 

subjects who were treated with stretching exercise. Thus, study concluded that MFR is more 

effective in terms of pain reduction as compared to stretching exercise. 
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RECOMMMENDATION 

 In addition, Intrinsic foot muscles strengthening could be done to see relief in 

symptoms of PF. 

 Assessment of range of motion can be done 
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CLINICAL IMPLICATION/ SUGGESTIONS 

The result of this study will help in understanding the importance of both the techniques 

can be used in rehabilitation of planter fasciitis patients in clinical practice. 
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SUMMARY 

 A non-Randomized controlled trial was carried out where the objective of the study was to 

compare the effects of myofascial release vs stretching exercises on pain relief in patients 

with plantar fasciitis aged 18-50 years. Total 68 subjects were included in study which 

divided into two groups Group A and Group B by using convenient sampling method. 

Participants, pain score was taken before the intervention. Group A subjects were treated 

with MFR technique plantar fascia, gastrocnemius and soleus 2 times per week for 4 weeks, 

Group B subjects were treated with stretching exercise for plantar fascia, gastrocnemius and 

soleus 2 times per week for 4 weeks. The participants were reassessed for reduction in pain. 

Result: There was a statistically significant difference of pre- post reading within the 2 

groups. Group A  was treated with myofascial release technique (MFR) when results were 

viewed on visual analogue scale showed significant improvement in the plantar fascia 

symptoms in comparison to Group B who received stretching exercises, while standard 

deviation values within the groups, Group A showed significant decrease in VAS as 

compared to Group B. Conclusion: Both myofascial release and stretching exercises are 

effective in treating patients with plantar fasciitis; however the present study concludes by 

saying that MFR is better than stretching in 4 weeks intervention. 
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ANNEXURES 

ANNEXURE I A 

 

PATIENTS INFORMATION SHEET 

 

Purpose:  

To ensure that written informed consent is obtained from patients according to the 

regulatory requirements of ICMR and approved by IEC. 

 

Scope:  

This standard operational procedure includes both male and female diagnosed with plantar 

fasciitis and are voluntarily willing to participate in this study.  

 

Responsibilities:  

The researcher will obtain written informed consent from all the patients who are 

volunteering to be the part of this study.  

 

Procedure:  

1. The researcher will select the patients diagnosed with plantar fasciitis. 

 

2. The investigator will explain the experimental protocol to allay apprehension and answer 

all the queries of the patients. 

 

3. If the patient decides to participate then they would be consented according to the 

standard operational procedure. 

 

4. If the patient expresses interest but has some doubts in that case they would be solved.  
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5. If the patients are comfortable with the explanation, then they will fill the informed 

consent according to standard operational procedure.  

 

6. Study procedures will begin after the patient’s consent.  

 

7. Detailed medical and any other physical problem history will be obtained from the 

patients so as to verify the inclusion and exclusion criteria.  

 

8. If patient wants to discuss this information to their family members, then they are 

entitled to do so before giving the consent. 

 

General information to research patients:  

1. Name:  

    Age:  

    Gender:  

    Date: 

2. You would be required to fill the Performa and the purpose of the research is to study 
“Comparison of the effects of Myofascial release technique and Stretching exercises in pain 
relief in adults with Plantar Fasciitis: A Non-Randomized Control Trial.” 

 

3. If you are willing to voluntarily participate in the study then you are expected to enroll 

with us right from the moment of filling Performa till the completion of the test.  

 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems without any untoward effect.  

 

5. You will not be given any reimbursement and compensation. 

 

6. If at any moment you want to discontinue from this research study then you are free to 

do so and there would not be any hindrance from our side. 
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7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent.  

 

8. The data obtained from this study would be confidentially protected and maintained and 

if the photograph is used then your identity would not be revealed. If the photograph is 

published then permission would be obtained.  

 

9. All the risk of various test procedures required for this study will be explained to you and 

accordingly the consent will be taken.  

 

10. If you feel exhausted or unable to complete the test you need not worry and let us know 

so that necessary steps can be initiated.  

 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences.  

 

12. Name of Researcher:  

      Phone number:  

      Address:  

 

13. Name of Guide:  

      Phone number:  

      Address:  

 

14. Name of Institution: 
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ANNEXURE I (B) 

णांची मा हती प क 

उ देशः 

आयसीएमआर या नयामक आव यकता आ ण आयईसीने मा यता दले या मा हतीनुसार 

ल खत मा हती दल  आहे. 

या ती: 

या मानक ऑपरेशनल येम ये पु ष आ ण माद  दोघांनाह  लांटार फा टाय टसच े नदान 

झाले आहे आ ण ते या अ यासात भाग घे यासाठ  वे छेने इ छुक आहेत. 
जबाबदार : 

संशोधक या अ यासाचा भागहो यासाठ  वयंसेवा करणाया सव सहभागींच ेलेखी ात 

सहमती ा त करतील. 

कायप धती: 

1. संशोधक लांटार फा टायट सच े नदान झाले या णांची नवड करेल 
 

2.तपासनीस आ ेप दरू कर यासाठ  आ ण सहभागीं या सव नांची उ रे दे यासाठ  

ायो गक ोटोकॉलच े प ट करण करेल. 

3. सहभागीने सहभागी हो याचा नणय घेतला तर ते मानक संचालन यनुसार संमती 

देईल. 

4. जर सहभागीन े ची य त केल  परंतु यात काह  शंका असतील तर ते सोडवतील. 
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5.सहभागी जर प ट करण सोयी कर असतील तर ते मानक संचालन येनुसार सू चत 

संमती भरतील. 

6. सहभागीं या चतंे या नंतर अ यास या सु  होईल. 

7.समा व ट आ ण ब ह कार नकष स या पत कर यासाठ  हणून तपशीलवार वै यक य 

आ ण इतर कोण याह  शार रक सम या इ तहास ा त केले जाईल. 

8.जर सहभा याने आप या कुटंुबीयांना या मा हतीवर चचा करायची असेल तर यांना संमती 

दे यापूव  अस ेकर याच ेअ धकार आहेत. 

सहभागींना संशोधन कर यासाठ  सामा य मा हती: 

1. नाव: 

   वय: 

   लगं: 

   तार ख: 

2. आप याला परफॉम भरण ेआव यक आहे आ ण संशोधनाचा हेतू हणजे " लांटार 

फॅ सटायट स असले या ौढामं ये वेदना नवारणासाठ  मायओफॅ सअल र लझ तं  आ ण 

ताणले या यायामा या प रणामाची तुलना: एक वना-या ि छक नयं ण चाचणी आहे. 
 

3.जर आपण वे छेने अ यासात सहभागी होऊ इि छत असाल तर चाचणीपूण होईपयत 

आपण काय दशन भर यापासूनच आप याकडून न दणी करण ेअपे त आहे. 

4.या काळात तु ह  अ व थ आहात तर मग कृपया आ हाला कळू या जेण ेक न आ ह  

आ यास मदत क  आ ण आप या सम येवर कोण याह  अयो य भावा शवाय मात क  

शकू. 
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5. आप याला कोणतेह  परतावा आ ण नुकसान भरपाई दल  जाणार नाह . 

6.कोण याह  णी जर आपणया संशोधन अ यासातून थांब ूइि छत असालतर आपण तस े

कर यास मु त आहात आ ण आप याबाजूने कोणतीह  अडथळानसता. 

7. संमती प  ा त कर यापूव  अ यासाची जोखीम,अ व थता, फायदे आ ण तोटे यांचा 

तपशील आप याला प टकेला जाईल. 

8.या अ यासातून ा त झालेला डेटा गु तपण ेसंर त आ ण देखरेखकेला जाईल आ ण जर 

छाया च वापरले असेल तर आपल  ओळख गट होणार नाह . छाया च  का शत झा यास 

परवानगी ा त होईल. 

9.या अ यासासाठ  आव यक असले या व वध चाचणी येच ेसव जोडून आप याला प ट 

केले जाईल आ ण यानुसार संमती दल  जाईल. 

10.आपण थक यासारख े कंवा आपण पूण काळजी घे यास असमथ वाटत अस यास 

आप याला काळजी कर याची गरज नाह  आ ण आव यकती पावले उचलता येतील याची 

आ हाला मा हती या. 

11.आपण कोण याह  णी समाधानी नस यास आपण कोण याह  प रणामा ं शवाय कधीह  

काढू शकता. 

12. संशोधकाच ेनाव: 

    फोननंबर: 

    प ा: 

13. मागदशकांच ेनाव: 

      फोन नबंर: 
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      प ा: 

14. सं थेच ेनाव: 
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ANNEXURE I (C) 

रोगी सूचना प  

उ देशः 

जानकार  ICMR क  नयामक आव यकताओं और IEC वारा अनुमो दत जानकार  के अनुसार 
दान क  जाती है। 

कोप: 

इस मानक संचालन या म लांटर फैसीसाइ टस स ेपी ड़त पु ष और म हला दोन  

शा मल ह और वे वे छा स ेइस अ ययन म भाग लेने के इ छुक ह 

िज मेदार : 

शोधकता उन सभी तभा गय  क  ल खत सहम त ा त करगे िज ह ने इस अ ययन म 
भाग लेने के लए वे छा स ेभाग लया था। 

याओं: 

1. शोधकता लांटर फैसीसाइ टस के नदान वाले रो गय  का चयन करेगा 
 

2. जांचकता आप य  को दरू करने के लए योगा मक ोटोकॉल क  या या करेगा और 
सभी तभा गय  के सवाल  का जवाब देगा। 

3. य द तभागी भाग लेने का फैसला करता है, तो वह मानक संचालन या के लए 
सहम त देगा। 

4. य द तभागी च य त करता है, ले कन इसम कोई संदेह है, तो वे इसे हल करगे। 

5. इस ि थ त म क प ट करण सु वधाजनक ह, वे मानक संचालन याओं के अनुसार 
सू चत सहम त दगे। 

6. तभा गय  क  चतंाओं के बाद अ ययन या शु  होगी। 

7. समावेशी और ब ह करण मानदंड  को स या पत करने के लए व ततृ च क सा और 
कसी भी अ य शार रक सम या का इ तहास ा त कया जाएगा। 
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8. य द कोई तभागी अपने प रवार के साथ इस जानकार  पर चचा करना चाहता है, तो 
उ ह सहम त स ेपहले ऐसा करने का अ धकार है। 

तभा गय  को अनुसंधान के लए सामा य जानकार : 

1. नाम: 

   आयु: 

   से स: 

   तार ख: 

2. आपको ोफामा भरने क  आव यकता होगी और शोध का उ दे य " लांटर फैसीसाइ टस के 

साथ वय क  म दद स ेराहत म मायोफे शयल रल ज तकनीक और े चगं यायाम के 

भाव  क  तुलना: एक गैर-या ि छक नयं ण पर ण" का अ ययन करना है। 
 

3. य द आप वे छा स ेअ ययन म भाग लेना चाहते ह, तो आपस ेअपे ा है क जैस ेह  
आप पर ा म दशन पूरा करगे, नामांकन कर लगे। 

4. य द आप इस समय के दौरान असहज ह, तो कृपया हम बताए ंता क हम बना कसी 
अनु चत भाव के आपक  सम या को दरू कर सक। 

5. आपको कोई रफंड और हजाना नह ं दया जाएगा। 

6. य द आप कसी भी बदं ुपर इस शोध अ ययन को रोकना चाहते ह, तो आप ऐसा करने 
के लए वतं  ह और आपके प  म कोई बाधा नह ं है। 

7. सहम त प  ा त करने स ेपहले, आपको अ ययन के जो खम, असु वधा, लाभ और नुकसान 
का ववरण दया जाएगा। 

8. इस अ ययन स े ा त आंकड़  को गु त रखा जाएगा और बनाए रखा जाएगा और य द 
त वीर का उपयोग कया जाता है तो आपक  पहचान का खुलासा नह ं कया जाएगा। फोटो 
का शत होने पर अनुम त मल जाएगी। 

9. इस अ ययन के लए आव यक व भ न पर ण याओं म स ेसभी को आपको 
समझाया जाएगा और तदनुसार सहम त द  जाएगी। 
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10. य द आप थके हुए ह या पूर  देखभाल करने म असमथ ह, तो हम चतंा करने क  
आव यकता नह ं है और हम आव यक कदम उठा सकते ह। 

11. य द आप कसी भी ण संतु ट नह ं ह, तो आप इस े बना कसी प रणाम के कसी भी 
समय नकाल सकते ह। 

12. शोधकता का नाम: 

    फ़ोननंबर: 

    पता: 

13. गाइड का नाम: 

      फ़ोन नबंर: 

      पता: 

14. संगठन का नाम 
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ANNEXURE II (A) 

 

LETTER OF CONSENT 

 

I am willing to participate voluntarily as a participant for the dissertation “Comparison of the 
effects of Myofascial release technique and Stretching exercises in pain relief in adults with 
Plantar Fasciitis: A Non-Randomized Control Trial” conducted by____________.  

I have been informed regarding the nature of study and the duration of work. I have no 

objection to undertake the required procedure and to undergo various testing procedures 

pertaining to the study.  

The researcher has already assured me, that I would be treated well without any untoward 

effects and the rights of confidentiality protected.  

 

 

 

                         Signature of the Participants/  

                                                                                                 Thumb Impression of participants    

 

Place: 

Date:  
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ANNEXURE II (B) 

 

संमेलनाच ेप  

 

" लांटार फॅ सटायट स असले या ौढामं ये वेदना नवारणासाठ  मायओफॅ सअल र लझ 

तं ा या प रणामांची आ ण ताण या या यायामाची तुलना: ए-या ि छक नयं ण चाचणी" या 

बंधातील बंध हणून मी वे छेने सहभागी हो यासाठ  तयार आहे. 

अ यासाच े व प आ ण कामा या कालावधीब दल मला मा हती दे यात आल  आहे. मला 

आव यक या कर याची आ ण अ यासाशी संबं धत व वध चाचणी या पार पाड यास 

हरकत नाह . 

संशोधकाने मला आधीच आ वासन दले आहे क  मा यावर कोणताह  अनु चत प रणाम 

आ ण गोपनीयतेच ेह क संर त न करता चांगले वागले जाईल. 

 

 

 

                                                                                                                                       सहभागींची 
वा र  / 

                                                                                                             सहभागींचा थबं इ ेशन 

 

 

 

 

ठकाणः 

तार ख: 
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ANNEXURE II (C) 

सहमित - प  

 

म वैि छक प स ेशोध के लए एक तभागी के प म भाग लेने के लए तैयार हँू 

“ लांटर फैसीसाइ टस के साथ वय क  म दद स ेराहत म मायोफे शयल रल ज तकनीक और 

े चगं यायाम के भाव  क  तुलना: एक गैर-या ि छक नयं ण पर ण” 
____________ वारा आयोिजत एक । 

मुझ ेअ ययन क  कृ त और काम क  अव ध के बारे म सू चत कया गया है। मुझ े
आव यक या शु  करने और अ ययन स ेसंबं धत व भ न पर ण याओं स ेगुजरने 
म कोई आप  नह ं है। 

शोधकता ने मुझ ेपहले ह  आ व त कर दया है, क बना कसी अ य भाव के मेरे साथ 
अ छा यवहार कया जाएगा और गोपनीयता के अ धकार  क  र ा क  जाएगी। 

 

 

 

                                                                                                                                 तभा गय  के 
ह ता र / 

                                                                                                         तभा गय  का अंगूठा छाप 

 

 

 

 

 

थान: 

दनांक: 
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ANNEXURE III (A) 

 

PERMISSION LETTER 

 

To, 

The Head of the Institute, 

_____________________ 

_____________________ 

Subject: Permission to carry out research work. 

Respected Sir/ Ma’am, 

                 I, Miss/Mr._________, student of Master of Physiotherapy, would request you to 
grant me permission to carry out research titled “Comparison of the effects of Myofascial 
release technique and Stretching exercises in pain relief in adults with Plantar Fasciitis: A 
Non-Randomized Control Trial.” 

                  I request you to kindly do the needful. 

Thanking You, 

Yours Sincerely, 

Research Student. 

Date: 

Place: 

Guide: 

Head of the Institute: 
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ANNEXURE III (B) 

 

PERMISSION LETTER 

  

 

 

 

To,  

The Chairman,  

Ethics Committee,  

______________ 

______________ 

 

Subject: Permission to carry out research work.  

Respected sir/madam 

      I, Mr./Miss ___________________, student of Master of Physiotherapy, request you to 

grant me the permission to carry out my research work.  

      My research topic is “Comparison of the effects of Myofascial release technique and 
Stretching exercises in pain relief in adults with Plantar Fasciitis: A Non-Randomized Control 
Trial” 

      I promise that the ethics as well as participants’ care shall be duly complied.  

      I request you to kindly do the needful in this regard.  

 

 

Yours sincerely,  

Research student  

 

 

 

Date:  

Place: 
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ANNEXURE VI 

 

MASTER CHART 

SHEET 1- GROUP A (MFR) 

 

GROUP 1 MFR
SR.NO GENDER AGE PAIN ON VAS POV POST

1 F 21 4 2
2 F 25 7 3
3 F 33 5 0
4 F 34 5 0
5 F 20 4 1
6 M 37 6 2
7 F 28 6 1
8 M 40 5 0
9 M 48 4 0

10 M 32 4 0
11 F 27 7 4
12 F 22 5 2
13 M 21 5 1
14 F 36 6 1
15 M 44 5 1
16 M 36 4 0
17 F 41 7 4
18 F 24 6 2
19 F 22 6 3
20 F 25 6 1
21 F 32 4 0
22 M 38 4 0
23 M 29 5 1
24 F 37 5 1
25 F 20 6 2
26 M 26 5 0
27 F 35 8 3
28 M 23 4 1
29 F 43 5 0
30 M 26 4 0
31 M 20 6 2
32 M 32 5 0
33 F 20 5 1
34 F 23 4 3
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SHEET 2- GROUP B (STRETCHING GROUP) 

 

 

 

 

 

GROUP 2 STRETCHING EXERCISE
SR.NO GENDER AGE PAIN ON VAS VAS POST INTER

1 M 49 6 4
2 F 34 7 5
3 F 44 8 5
4 F 18 5 2
5 F 22 8 4
6 F 37 4 1
7 M 26 7 5
8 F 25 5 2
9 F 23 4 3

10 F 33 5 2
11 F 36 6 4
12 M 47 5 1
13 F 35 4 0
14 M 31 7 4
15 M 29 5 1
16 F 22 5 3
17 F 50 7 5
18 M 46 6 5
19 M 30 4 1
20 F 24 5 2
21 M 26 6 3
22 M 41 5 3
23 F 29 7 4
24 M 32 6 5
25 F 47 7 4
26 M 31 4 2
27 F 26 5 3
28 F 22 4 1
29 M 39 6 4
30 M 37 5 2
31 F 24 4 0
32 F 19 6 5
33 M 42 5 4
34 M 33 5 3
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INTRODUCTION 

In 66 % of people around the world, headaches are the most prevalent disorder which can 

gradually develop into serious health issues and leads to disturbance in both quality of life 

and work productivity.1 It has been estimated that headache was seen in 90% of the 

population at some stage of their lives. There are several structures and disorders that might 

cause headaches. Tension-type headache, migraine, cluster headache, and cervicogenic 

headache are all subtypes of headache, and all of these causes substantial level of 

disability.215% to 20% of headache sufferers have cervicogenic headaches, which share 

symptoms with migraine and tension headaches but are unique from other headaches because 

they are caused by musculoskeletal issues on the side of the head where the headache first 

appeared. According to the International Headache Society, musculoskeletal headaches can 

be classified as tension-type headaches or cervicogenic headache3. 

Globally, there were (46 %) of adults who had an active headache condition, (11 %) who had 

migraines, (42 %) who had tension-type headaches, (3 %) who had chronic daily headaches, 

and (5-4.1 %) who had cervicogenic headaches.2 In their study, Phil Page et al. found that 

headaches affect roughly (47%) of the world's population, and that (15% to 20%) of those 

headaches are cervicogenic. Cervicogenic headaches are now thought to afflict (2.2%) of the 

population.4  

Cervicogenic headache (CGH) is a type of chronic headache that arises from the atlanto-

occipital region and is perceived in one or additional regions of the head and face.2 

Cervicogenic headaches (CGH), according to research by O. Sjaastad et al. are unilateral, 

start on one side of the back of the head and neck, move to the front, and occasionally involve 

the ipsilateral arm. He additionally recognised a different sort of cervicogenic headache with 

bilateral head and neck discomfort that was exacerbated by particular neck positions and 
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jobs.4  Headaches are significant warning signs of underlying anatomical and physiological 

abnormalities because they cause pain and suffering. One of these conditions is cervicogenic 

headache (CGH). 

In their study, Rothbart et al. found that (80 %) of patients who visited a clinic had 

cervicogenic headaches, which is the highest prevalence of this type of headache. Around (4 

%) of the general population have cervicogenic headache, which can account for anywhere 

between (15 and 20 %) of all headaches. In a population of 5,520 primary headache sufferers, 

Pfaffenrath and Kaube et al. determined that the prevalence of cervicogenic headache was 

(13.8%). They discovered that, of 430 cervicogenic headache sufferers, (56.4%) also 

experienced other types of headaches, such as tension headache and migraine.5 The direct 

examination technique was used in this study to determine prevalence, which came out to be 

(4.1%). These results support the assumption that cervicogenic headaches are among the most 

common and recurrent headache types, probably second only to migraine and tension-type 

headaches. Vaga et al. who classified it separately, found that its prevalence appeared to be 

(6.6 %).6 Cervicogenic headache sufferers have a significant quality-of-life burden 

comparable to migraine and tension-type headache sufferers, despite the fact that 

cervicogenic headache is less common than tension-type headache and migraine.1 

Although the concept that headaches may be caused by neck-related structures and that they 

can be treated with cervical spine-focused therapies is not new, it has only just begun to 

receive attention in the majority of headache and pain literature in the last two decades.6  

When cervicogenic headaches occur, the head and arm pain are often on the same side, 

indicating a nuchal/cervical origin for the symptoms and pathology on the side of the pain. 



8 
 

Men and women may experience persistent neck pain related to cervicogenic headache for 

longer than six months at a time. Patients with this condition represent the second-largest 

group of patients seeking physiotherapy for symptom relief. 7 

One of the major signs and symptoms of cervicogenic headache is periocular pain. An 

individual's daily actions are either directly or indirectly dependent on their eyes, which are 

one of the essential sense organs. 8 Excessive use of gazette-related works, reading books for 

a prolonged time, etc are all causes of eye fatigue. Eye fatigue could be a common condition 

that happens once the eyes get tired from intense use. Some common causes of eye fatigue 

include having an underlying eye consequence like dry eyes, or uncorrected vision, straining 

to examine in dim lightweight, exposure to bright lightweight, being stressed or fatigued, 

etc.8 The study done by (Hulse and Holzl et al.) revealed that the Visual Complicated Index 

was higher in neck pain associated with cervicogenic headache in patients compared to well 

healthy people. 

Those who experience neck pain associated with cervicogenic headache frequently also 

experience visual disturbances/eye fatigue as well as feelings of dizziness and unsteadiness 9. 

Some specific visual complaints like blurred vision, issues in concentration, or concentrating 

in reading, are urged to be related to neck pain associated with cervicogenic headache, 

whereas different symptoms are thought to be rare. 9  Those thought to be related with focal 

diseases, vestibular, close eyesight, medical specialty, and neck pain caused by cervicogenic 

headache. Focal disorders are characterised by symptoms such as heavy and sore/aching eyes, 

eye strain, red eyes, restless eyes, visual fatigue and difficulty in focusing on close tasks. 

Visual fatigue (57.1%) and the need to concentrate during reading (70%) were the most 

prevalent current visual complaints, followed by sensitivity to light (58.6%), eye strain 

(55.7%), and visual defects (28.6%) and dizziness while reading. Cervicogenic headache 

associated neck pain is also accompanied by these complaints (38.6 %).9 
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The four symptoms that had previously been linked to neck pain, according to a study by 

Hulse and Holzl et al. were most painful and common symptom in cervicogenic headache. 

However, they appear to be more direct and more particular to whiplash or in people who 

experience higher levels of lightheadedness. This suggested symptoms; such as blurred 

vision, moving words, difficulty in judging distances and the need for concentration 

during reading did take place in connection with neck pain. The results also suggest that two 

separate symptoms, "visual fatigue" and "sensitivity to light," are thought to be difficult 

symptoms of neck pain caused by cervicogenic headaches. 9 

They claim that the prevalence of a Visual Complicated Index is significantly higher in cases 

of neck pain related to cervicogenic headache. In the same study, patients with neck pain and 

cervicogenic headaches were shown to have the highest levels of visual tiredness, the need to 

concentrate when reading, and sensitivity to light. Patients having cervicogenic headaches 

and neck pain frequently experience more visual-related than vision-specific visual problems, 

such as the need to focus when reading, making them more frequent and difficult to treat eg - 

itchy eyes, dry eyes, sore eyes etc. This would suggest that alterations in eye movement and 

control are connected to visual complaints in those with cervicogenic headache and neck 

pain, but further study is required to confirm this. 9 

Therefore, it is believed that visual abnormalities and eye fatigue in patients with chronic 

neck pain linked to cervicogenic headache and whiplash-related illnesses reflect problems 

with these complicated reflexes and central connections between the cervical afferents and 

the eyes. These alterations include impaired vision, a smaller visual field, photophobia, 

disorganised fusion, and trouble reading and driving. The visual symptoms are taken from 

those that are typically seen in persons with vision problems and neck pain from cervicogenic 



10 
 

headaches. Nearly as common as pain are the symptoms of unsteadiness, dizziness, and 

altered vision in persons with chronic neck pain associated with cervicogenic headache. 9 

Eye Fatigue becomes aggravating factor which leads to less concentration, thereby leading to 

ocular muscle strain in cervicogenic headache. Evident studies regarding this literature are 

insufficient. Hence, this study planned to investigate the effect of eye fatigue in cervicogenic 

headache. 
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RATIONALE  

Headache disorder is the most common disorder in the nervous system associated with its 

unhealthful condition. Keerthi Rao et al. in her study stated that headache is commonly seen 

across the global population. 1 A slightly different picture emerges with cervicogenic 

headache: a unilateral headache that originates from the back of the head but refers to the 

frontal region, which is typically the main site of pain; this type of headache is frequently 

accompanied by restricted motion, pain in ipsilateral mechanical precipitation of 

exacerbations, such as external pressure on hypersensitive occipital tendon insertions. 10 It 

appears to be a headache kind that is comparable to migraines in terms of frequency. For 

those between the ages of 30 – 45 years, cervicogenic headache may be a chronic headache. 

Typically, it begins as a single, unilateral headache that may radiate to the neck, shoulder, 

arm, frontal, temporal, and orbital regions. 11 

Cervicogenic headache appears to be caused by mechanical issues with the upper cervical 

spine. The trigeminal nerve's direct connection to the spinal nerves C1 through C3 at the 

trigeminocervical nucleus may be the cause of the emergence of cervicogenic headache. 12 

The mobility of the suboccipital region is regulated by a number of groups of both smaller 

and bigger muscle groups, which may be another explanation for the development of 

cervicogenic headache. 12  There are only a few diagnostic criteria for cervicogenic 

headaches, which include dizziness, ipsilateral blurred vision, ipsilateral oedema, and/or pain 

that is primarily periocular. When present, these signs and symptoms have a moderate 

expression. 11 

The intermediate visual duty has significantly increased in size in today's dynamic world, 

necessitating work and book reading. It necessitates excessive use of the ciliary and extra-

ocular muscles, which can wear on the eyes and cause other asthenopic symptoms to 
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develop.8 In a population that is largely free of presbyopia, eye fatigue and asthenopic 

symptoms are the most commonly reported and crucial conditions. 8 However, there is a less 

well-known explanation for ocular pain, which is that the pain began distantly, much like a 

cervical spine. 13 

'Visual fatigue' and 'sensitivity to light' should also be regarded as two additional symptoms 

that are common and painful in relation to neck pain caused by cervicogenic headache. 9 

Oculomotor control issues may also be related to visual abnormalities or eye fatigue. These 

were all distinct, vision-related symptoms such as burning eyes and agitated eyes eg-fatigue. 

Subjects with neck pain and cervicogenic headaches were also substantially more prevalent, 

and the good management subjects had to focus harder to read and experience visual fatigue. 

We'll look into the causes of this demand in more detail. 14 

The cervical spine, particularly the upper cervical spine, is the most movable portion of the 

vertebral column. Thanks to distinct connections with the proprioception and visual systems, 

the highly developed proprioceptive system in this region regulates the movable cervical 

spine neuromuscularly and permits efficient use of the essential head organs.  

The most significant portion of the spine with the highest demands for mobility and 

proprioception is the cervical spine, specifically the upper cervical region. 7 The cervical 

afferent is not only vital for controlling head movements but also concerned with the cervico-

ocular reflex. The cervico-ocular reflex occurs simultaneously with the vestibulo-ocular 

reflex. The vestibulo-ocular reflex stabilizes the eye response to the trunk-to-head 

movement.14 

Temperomandibular joint dysfunction, and arm and shoulder pain in cervicogenic headache 

are comparatively explored; but research on the referring pattern around periocular space is 

not is not explored at all. Such patients may experience symptoms associated with eye fatigue 
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however, currently no single piece of literature is found exploring the eye fatigue symptoms 

in cervicogenic headache individuals. 

Despite a developing body of literature on the topic and growing recognition that headaches 

can arise from the cervical spine, there is still some remote/distant debate and confusion 

around every aspect of cervicogenic headache. 

The age group of 30-45 years is more prone to develop cervicogenic headache, the classical 

features of periocular pain is eye fatigue, hence measuring eye fatigue in such individuals 

could be helpful for minimizing the negative impact of cervicogenic headache.  
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AIM 

To compare the Eye Fatigue Scale Scores in patients with and without cervicogenic headache 

in the age group of 30-45 years 
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RESEARCH QUESTION 

What is the difference in Eye Fatigue Scale Scores in patients with and without cervicogenic 

headache aged 30-45 years? 
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OBJECTIVE  

 

PRIMARY OBJECTIVE  

To compare the Eye Fatigue Scale Scores in patients with and without cervicogenic headache 

aged 30-45 years by using an Eye Fatigue Questionnaire. 
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HYPOTHESIS 

 

Null Hypothesis 

There is no significant difference in eye fatigue scale scores in patients with and without      

cervicogenic headache aged 30-45 years. 

 

Alternate Hypothesis 

There is a significant difference in eye fatigue scale scores in patients with and without  

cervicogenic headache aged 30-45 years. 
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                                            REVIEW OF LITERATURE  

 

Satish kumar Gupta, Aparna Sivanandan et al. in the year 2020, published a systemic 

review entitled ‘Effect of Yoga Ocular Exercises on Eye Fatigue’. Comfortable working at 

near and intermediate tasks depends on the efficiency as well as coordination of 

accommodation and vergence systems. At present, the need for near and intermediate visual 

tasks has been dramatically increased, requiring prolonged computer- and gazette-related 

works. It demands excessive working of the extraocular and ciliary muscles. It may cause eye 

fatigue and other associated asthenopic symptoms. Globally, eye fatigue is one of the most 

commonly reported conditions in nonpresbyopic population with asthenopic symptoms. It is 

necessary to get relief from eye fatigue for better near and intermediate tasks and thirty-two 

undergraduate optometry students who were symptomatic based on a validated eye fatigue 

questionnaire were included after a baseline comprehensive eye examination. Based on the 

eye fatigue symptoms score, they were equally assigned to a control group and an exercise 

group with sixteen participants in each. The exercise group performed yoga ocular exercises 

for up to 6 weeks after which the eye fatigue symptoms were reassessed in both groups. Yoga 

ocular exercises reduce the eye fatigue symptoms score by increasing the efficiency of 
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extraocular muscles. Hence, it could be considered as a therapeutic and nonpharmacologic 

intervention for reducing the eye fatigue and associated asthenopic symptoms.(8) 

In 2020, Rob Sillevis, Eric Shamus et al. conducted a study on ‘Cervicogenic Headache and 

the Relationship Between the Position and Movement of the Upper Cervical Spine and Dura’. 

It has been demonstrated that cervicogenic headaches (CGH) is caused by dysfunction of the 

upper cervical spine. Due the soft tissue connection between muscle, cervical fascia and dura, 

this region might contribute to the development of CGH’s. This study evaluated if subjects 

with CGH have concurrent neural tension signs. The secondary aim of this study was to 

investigate if there is a correlation between the position of atlas and mobility of atlantoaxial 

joint in those experiencing cervicogenic headaches compared to a healthy control group. The 

results of this study demonstrate that there is a direct relationship between the position of 

atlas, unilateral restriction in AA rotation, and the presence of CGH’s. The presence of fascial 

connections between structures of the high cervical spine and the dura motion could result in 

dural tension and should be considered by physical therapists when managing patients with 

CGH. The use of the ULTT, Slump test, and SLR test do not appear bene. (12) 

The study entitled, ‘Validation of smartphone addiction scale –short version on Nigerian 

university undergraduates’ done by Bede C. Akpunnel, Olutope et al. in 2018. This study is 

a validation of Smartphone Addiction Scale –Short Version (SAS-SV) developed by Kwon 

and his colleagues. 854 undergraduates (352 male and 512 females) purposively drawn from 

four universities in Osun state Nigeria. These students responded to Internet addiction Test 

(IAT), Smartphone Addiction Scale- Short Version (SAS-SV) The Bergen Facebook 

Addiction Scale (BFAS). Overall cronbach’s alpha correlation coefficient of 0.82 was 

obtained for the SAS-SV. Based on the findings of this study, they conclude that SAS-SV is 

gender sensitive and has acceptable psychometric properties for Nigerian population.(15) 
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Grieve’s Modern Manual Therapy, The Vertebral Column. K. R. Niere, Gwendolen A Jull. 

Third Edition. Chapter no 12- The Cervical spine and headache, page no 291. (5) 

Jes Olesen, Michael B First et al. 2018 entitled a study on ‘The International Classification 

of Headache Disorders, 3rd edition (ICHD-3)’. The 3rd edition of the International 

Classification of Headache Disorders (ICHD-3) may be reproduced freely for scientific, 

educational or clinical uses by institutions, societies or individuals. Otherwise, copyright 

belongs exclusively to the International Headache Society. Reproduction of any part or parts 

in any manner for commercial uses requires the Society’s permission, which will be granted 

on payment of a fee.(3) 

 In (2017) Tseng SC, Cheng AM, Fu Y et al. conducted a study on ‘Retrospective study to 

identify trigeminal–cervical ocular referred pain as a new causative entity of ocular pain’. To 

determine the prevalence and clinical characteristics of trigeminal–cervical (TC) ocular 

referred pain. A retrospective study of 1,680 patients seen during 2002–2010 was performed 

in an ocular surface specialty center to identify patients with or without trigeminal cervical 

pain defined as ocular pain with ipsilateral trigger points located at the occipital region. 

Patients with refractory TC pain despite topical anesthetics and conventional treatments 

received interventional injection to each trigger point. A total of 81 (4.8%) patients (study 

group) with trigeminal cervical pain and 241 patients (control group) without trigeminal 

cervical pain were identified out of the 1,680 patients over an 8 year period. There was no 

difference in age, gender, prior surgeries, medications, non-pain symptoms, pain laterality, 

and concomitant ocular diseases between the 2 groups. Multivariate regression analysis 

showed that patients with trigeminal cervical pain had a significant correlation with persistent 

deep ocular pain, ipsilateral trigger points (f 2=99, p <0.001) but not headaches (f2=0.09, 

p=0.5). Injection at the trigger points achieved complete or partial pain resolution with low 

recurrence rate in 43 of 45 (96%) patients with trigeminal cervical pain.(13) 
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A study titled, ‘Comparison of muscular fatigue and tone of neck according to craniocervical 

flexion exercise and suboccipital relaxation in cervicogenic headache patients’ was conducted 

by Dae Jung Yang, Da Haeng Kang et al. in 2017. This study was conducted to compare 

and analyze influence of craniocervical flexion and suboccipitalis relaxation in cervicogenic 

headache patients of their cervical muscular fatigue, tone, and headache intensity. 30 patients 

with cervicogenic headache were selected and 10 subjects per group were randomly assigned 

to control group, craniocervical flexion exercise group, and suboccipitalis relaxation group. 

Intervention for each group was provided 5 times a week for 4 weeks. Muscular tone test and 

muscular fatigue test were conducted on both sides of upper trapezius and 

sternocleidomastoideus and visual analogue sclae on the headache intensity was conducted 

before the intervention, after 2 weeks, and after 4 weeks. Difference from intervention was 

significant in muscular fatigue of upper trapezius and sternocleidomastoideus, muscular tone 

of sternocleidomastoideus, and headache intensity. Correlation between intervention duration 

and the groups showed significant difference in muscular fatigue, muscular tone, and 

headache intensity except left upper trapezius muscle. From this study, 4 week application of 

crainiocervical flexion exercise and suboccipitalis relaxation on cervicogenic headache 

patients was found to be effective in decrease of muscular fatigue of upper trapezius and 

sternocleidomastoideus, muscular tone of sternocleidomastoideus, and headache 

intensity(16).{Citation} 

 A systemic review was published in (2016) entitled ‘Effects of yogic eye exercises on eye 

fatigue in undergraduate nursing students.’ by Sang-Dol Kim. This study was performed to 

investigate the effects of yogic eye exercises on eye fatigue in undergraduate nursing 

students. The study used a pretest-posttest design with a non-equivalent control group. Forty 

undergraduate nursing students were selected by convenience sampling, with 20 assigned to 

an exercise group and 20 assigned to a control group. The yogic eye exercise intervention 
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was performed for 60 minutes, two days a week for 8 weeks. It consisted of 8 steps- palming, 

blinking, sideways viewing, front and sideways viewing, rotational viewing, up and down 

viewing, preliminary nose tip gazing, and near and distant viewing. Eye fatigue was 

measured using a questionnaire for evaluating ocular fatigue. The exercise-group 

measurements revealed a significantly decreased eye-fatigue score compared with that of the 

control group. These findings indicate that yogic eye exercises could reduce the eye fatigue 

score in undergraduate nursing students.(17) 

In 2016, Author Jurryt de Vries 1, Britta K Ischebeck et al. conducted a study on 

‘Cervico-ocular Reflex Is Increased in People with Nonspecific Neck Pain.’ The aim of the 

study was to measure the cervico-ocular reflex and vestibuloocular reflex in people with 

nonspecific neck pain. An infrared eye-tracking device was used to record the cervico-ocular 

reflex and the vestibulo-ocular reflex while the participant was sitting on a rotating chair in 

darkness. Eye velocity was calculated by taking the derivative of the horizontal eye position. 

Parametric statistics were performed. The mean cervico-ocular reflex gain in the control 

group (n=30) was 0.26 (SD=0.15) compared with 0.38 (SD=0.16) in the nonspecific neck 

pain group (n=37). Analyses of covariance were performed to analyse differences in cervico-

ocular reflex and vestibulo-ocular reflex gains, with age and sex as covariates. Analyses of 

covariance showed a significantly increased cervico-ocular reflex in participants with neck 

pain. The vestibulo-ocular reflex between the control group, with a mean vestibulo-ocular 

reflex of 0.67 (SD=0.17), and the nonspecific neck pain group, with a mean vestibulo-ocular 

reflex of 0.66 (SD=0.22), was not significantly different. (14) 

A study entitled, ‘Correlation between head posture and proprioceptive function in the 

cervical region’ was published by Min-Sik Yong, Mi-Young Lee et al. in 2016. The aim of 

the present study was to investigate correlation between head posture and proprioceptive 

function in the cervical region. Seventy-two subjects (35 males and 37 females) participated 
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in this study. For measurement of head posture, the craniovertebral angle was calculated 

based on the angle between a horizontal line passing through C7 and a line extending from 

the tragus of the ear to C7. The joint position sense was evaluated using a dual digital 

inclinometer (Acumar, Lafayette Instrument, Lafayette, IN, USA), which was used to 

measure the joint position error for cervical flexion and extension. A significant negative 

correlation was observed between the craniovertebral angle and position sense error for 

flexion and extension. Forward head posture is correlated with greater repositioning error 

than a more upright posture, and further research is needed to determine whether correction 

of forward head posture has any impact on repositioning error.(18) 

B.K. Ischebeck, J. de Vries et al. in the year 2015 published a systemic review on ‘Joint 

position sense error in people with neck pain: A systematic review’. Several studies in recent 

decades have examined the relationship between proprioceptive deficits and neck pain. 

However, there is no uniform conclusion on the relationship between the two. Clinically, 

proprioception is evaluated using the Joint Position Sense Error (JPSE), which reflects a 

person's ability to accurately return his head to a predefined target after a cervical movement. 

Our data sources were Embase, Medline OvidSP, Web of Science, Cochrane Central, 

CINAHL and Pubmed Publisher. To be included, studies had to compare joint position sense 

error of the neck (O) in people with neck pain (P) with joint position sense error of the neck 

in healthy controls. Fourteen studies were included. Four studies reported that participants 

with traumatic neck pain had a significantly higher Joint Position Sense Error than healthy 

controls.(14) 

In 2014, the study entitled ’ Characteristics of visual disturbances reported by subjects with 

neck pain’ done by Julia Treleaven, Hiroshi Takasaki et al. The aim of the study was to 

report on the prevalence and most troublesome visual disturbances in subjects with neck pain. 

Seventy subjects with neck pain and seventy healthy control subjects answered questions 
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about the presence and magnitude (/12) - product of frequency (0-4) and intensity (0-3) of 

each of 16 visual symptoms noted to be associated with neck pain and other possible causes. 

The results of the study show that visual symptoms are more prevalent and troublesome in 

people with neck pain reported the presence and high magnitude of need to concentrate to 

read, ‘visual fatigue’, ‘sensitivity to light’, ‘eye strain’ and ‘heavy eyes.’(9) 

A study entitled, ‘Effect of yoga eye exercise on medical college students with refractive 

error’ was conducted by Kumar MA, Rajalakshmi AR et al. in 2014. The study was 

planned among 30 medical college students who had refractive error. All the subjects 

practiced yoga eye exercise for 6 weeks. A questionnaire of ocular symptoms, near point of 

accommodation (NPA), Near point of accommodation (NPC), fusion range (FR) and 

refractive error were evaluated before and after 6 weeks of yoga eye exercise. Fusion range 

improved from 11.630 ±7.946 to 17.10 ± 9.019 and near point of accomodation from 8.00cm 

±1.819 to 5.07cm ± 1.461.(19)  

J. Elliott. and colleagues (2013) published a study entitled ‘Differential Changes in Muscle 

Composition Exist in Traumatic and Nontraumatic Neck Pain’. To clarify relative 

constituents of viable muscle in 2-dimensional cross-sectional area (CSA) measures of 

ventral and dorsal cervical muscles in patients with chronic whiplash-associated disorders 

(WAD), idiopathic neck pain, and healthy controls. Magnetic resonance images were 

obtained for 14 cervical muscle regions in 136 females, including 79 with chronic whiplash, 

23 with chronic idiopathic neck pain, and 34 healthy controls. These findings clarify those 

previous reports of increased relative cross-sectional area in patients with chronic whiplash 

represent cervical muscle pseudohypertrophy. Relative muscle cross-sectional area measures 

reveal atrophy in several muscles in both patients with whiplash associated disorders and 

idiopathic neck pain, which supports inclusion of muscle conditioning in the total 

management of these patients. (20) 
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In (2013) Keerthi Rao, Deepak Anap, et al. conducted a study on ‘Cervicogenic Headache 

and Depression: A Questionnaire Based Survey.’ Headache is a common disorder seen in 

66% of the global population, and thereby has evolved as a major health issue, disturbing 

both quality of life and work productivity. Both entities of headache and depression are 

known to hamper function. In this case-control study, Physicians from the Department of 

Orthopaedics and Medicine identified the patients with a chief complaint of Cervicogenic 

Headache (CGH) and the nursing staff identified the patients who would be in the control 

group presenting complaints other than headache. The investigators obtained informed 

written consent from patients who were willing to participate and requested them to complete 

the PHQ-9 and formulated the results. Patients with Cervicogenic Headache had a high 

prevalence of Depression as reported by the PHQ- 9 when compared to their counterparts 

who suffered from disorders other than headache.(1) 

A study entitled, ‘The Smartphone Addiction Scale: Development and Validation of a Short 

Version for Adolescents’ was done by Min Kwon1, Dai-Jin Kim2 et al. in 2013. This study 

was designed to investigate the revised and short version of the smartphone addiction scale 

and the proof of its validity in adolescents. A set of questionnaires were provided to a total of 

540 selected participants from April to May of 2013. The participants consisted of 343 boys 

and 197 girls, and their average age was 14.5 years old. The content validity was performed 

on a selection of shortened items, while an internal-consistency test was conducted for the 

verification of its reliability The 10 final questions were selected using content validity. The 

internal consistency and concurrent validity of SAS were verified with a Cronbach’s alpha of 

0.911.(21) 

Baton Rouge, Louisiana USA, et al. in 2011 published a study on ‘Cervicogenic headache: 

An evidence Led- approach to clinical management.’ Cervicogenic headache (CGH), as the 

diagnosis suggests, refers to a headache of cervical origin. Historically, these types of 
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headaches were difficult to diagnose and treat because their etiology and pathophysiology 

was not well-understood. Even today, management of a CGH remains challenging for sports 

rehabilitation specialists. The purpose of this clinical suggestion is to review the literature on 

CGH and develop an evidence-led approach to assessment and clinical management of 

CGH.(4) 

In 2011, Julia Treleaven, Helena Grip et al. studied ‘Head eye co-ordination and gaze 

stability in subjects with persistent whiplash associated disorders’. This study investigated 

eye, head co-ordination and gaze stability in subjects with persistent whiplash (n = 20) and 

asymptomatic controls (n = 20). Wireless motion sensors and electro-oculography were used 

to measure: head rotation during unconstrained head movement, head rotation during gaze 

stability and sequential head and eye movements. Ten control subjects participated in a 

repeatability study (two occasions one week apart). There were significant correlations (r > 

0.55) between both unrestrained neck movement and neck pain and head movement and 

velocity in the whiplash group.(22) 

 A study entitled, ‘Cervicogenic Headache: A Real Headache’ was conducted by Ottar 

Sjaastad et al. in 2011. Although theories regarding headache originating in the neck have 

existed for more than 150 years, the term “cervicogenic headache” originated in 1983. Early 

descriptions pinpoint the characteristic symptoms as dizziness, visual disturbances, tinnitus, 

and “posterior” headache, conceivably as a consequence of arthrosis, infliction upon the 

vertebral artery, or with a “migrainous” background and occurring in “advanced age.” 

Cervicogenic headache (mean age of onset, 33 years) displays a somewhat different picture: 

unilateral headache, starting posteriorly, but advancing to the frontal area, most frequently the 

main site of pain; usually accompanied by ipsilateral arm discomfort, reduced range of 

motion in the neck, and mechanical precipitation of exacerbations (eg, through external 

pressure upon hypersensitive, occipital tendon insertions). Treatment options in treatment-
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resistant cases include cervical stabilization operations and extracranial electrical stimulation. 

In a personal, population-based study of 1,838 individuals (88.6% of the population), a 

prevalence of 2.2% “core” cases was found.(10) 

Heidi Knackstedt, Dalius Bansevicius et al. in 2010 studied ‘Cervicogenic headache in the 

general population: the Akershus study of chronic headache.’ The objective was to study the 

prevalence of cervicogenic headache (CEH) in the general population. An age- and gender-

stratified random sample of 30,000 persons aged 30-44 years received a mailed questionnaire. 

Those with self-reported chronic headache were interviewed by neurological residents. The 

criteria of the Cervicogenic Headache International Study Group and the International 

Classification of Headache Disorders, second edition, were applied. The questionnaire 

response rate was 71% and the participation rate of the interview was 74%. The prevalence of 

CEH was 0.17% in the general population, with a female preponderance. Fifty per cent had 

co-occurrence of medication overuse and 42% had co-occurrence of migraine. The 

pericranial muscle tenderness score was significantly higher on the pain than non-pain side (p 

< .005). The cervical range of motion was significantly reduced compared to healthy controls 

(p < .005). The mean duration of CEH was eight years. Based on patients' self-reports, greater 

occipital nerve (GON) blockage and cryotherapy was reported effective in 90% of those who 

had this procedure, while other treatment alternatives were reported less effective.(11)  

In (2010), Young-Woo Suh, Kyun-Hyung Kim et al. conducted a study ‘The Objective 

Methods to Evaluate Ocular Fatigue Associated With Computer Work’. To develop methods 

for the objective measurement of ocular fatigue.’ Fifteen patients were enrolled in the present 

study. Subjects performed visual tasks on a computer for one hour. A survey of ocular fatigue 

was conducted with a questionnaire. Tear break-up time, blinking rate, ocular protection 

index, conjunctival injection, maximal blinking interval, temperature of the ocular surface, 

and visual evoked potential were evaluated before and immediately after the task. Surface 
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electromyography of the orbicularis oculi muscle was performed before and during the task. 

The survey showed increases in subjective ocular fatigue in all subjects.(23) 

A study entitled, ‘Sensorimotor function and dizziness in neck pain: implications for 

assessment and management’ was conducted by Eythor Kristjansson, Julia Treleaven et 

al. in 2009. The term sensorimotor describes all the afferent, efferent, and central integration 

and processing components involved in maintaining stability in the postural control system 

through intrinsic motor-control properties. The scope of this paper is to highlight the 

sensorimotor deficits that can arise from altered cervical afferent input. From a clinical 

orthopaedic perspective, the peripheral mechanoreceptors are the most important in 

functional joint stability; but in the cervical region they are also important for postural 

stability, as well as head and eye movement control. Consequently, conventional 

musculoskeletal intervention approaches may be sufficient only for patients with neck pain 

and minimal sensorimotor proprioceptive disturbances. Clinical experience and research 

indicate that significant sensorimotor cervical proprioceptive disturbances might be an 

important factor in the maintenance, recurrence, or progression of various symptoms in some 

patients with neck pain. In these cases, more specific and novel treatment methods are needed 

which progressively address neck position and movement sense, as well as cervicogenic 

oculomotor disturbances, postural stability, and cervicogenic dizziness. In this commentary 

we review the most relevant theoretical and practical knowledge on this matter and 

implications for clinical assessment and management, and we propose future directions for 

research.(7) 

In 2008, O Sjaastad et al. published a systemic review on ‘Prevalence of cervicogenic 

headache: Vaga study of headache epidemiology’. To describe the prevalence and various 

clinical characteristics of cervicogenic headache (CEH) in the population at large. The 

Cervicogenic Headache International Study Group criteria include: (I) unilaterality of head 
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pain, (II) reduction, range of movement, neck, (III/IV) ipsilateral shoulder/arm discomfort, 

(V/VI) mechanical provocation of similar pain, objectively or subjectively. In 97% of the 

cases, pain exacerbations began in the neck/occipital region.(6) 

A study titled, ‘Adaptation of the Cervico and Vestibulo-Ocular Reflex in Whiplash Injury 

Patients’ was conducted by Inger Montfoort, Joseph N et al. in 2008. The aim of this study 

was to investigate the underlying mechanisms of the increased gains of the cervico-ocular 

reflex (COR) and the lack of synergy between the COR and the vestibulo-ocular reflex 

(VOR) that have been previously observed in patients with whiplash-associated disorders 

(WAD). Eye movements during cervico-ocular reflex or vestibulo-ocular reflex stimulation 

were recorded in four different experiments. The effect of restricted neck motion and the 

relationship between muscle activity and cervico-ocular reflex gain was examined in healthy 

controls. The adaptive ability of the cervico-ocular reflex and the vestibulo-ocular reflex was 

tested in whiplash associated disorder patients and healthy controls. Reduced neck mobility 

yielded an increase in cervico-ocular reflex again. No correlation between cervico-ocular 

reflex gain and muscle activity was observed. (24) 

Sjaastad O, Vaga et al. in 2008 entitled a study on ‘Cervicogenic headache: comparison 

with migraine without aura’. The prevalence of cervicogenic headache (CEH) is only vaguely 

known. Furthermore, it is a common belief that in migraine without aura (MwoA), neck 

symptoms frequently occur and that MwoA and CEH may pathogenetically be intimately 

related. In the Vågå study, 1838 18–65-year-old citizens (88.6% of that age group) were 

studied with face-to-face interviews and a thorough neck examination. For CEH, the 

Cervicogenic Headache International Study Group criteria were used, and for MwoA, the 

IHS criteria. The extent of cervical involvement was assessed by the ‘CF’ (‘features 

indicative of cervical abnormality’). CEH prevalence was 4.1%. ‘CF’ was 2.37 in CEH vs 

0.93 in M-A. CEH criteria, e.g. mechanical attack provocation, were present many times 
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more frequently in CEH than in MwoA. Conversely, migraine criteria, eg. photophobia, were 

2.6 times higher in MwoA than in CEH.(25) 

Kinesiology, The Mechanics and Pathomechanics of Human Movement. Carol A. Oatis. 

Second Edition. Chapter no 27, Mechanics and Pathomechanics of the Cervical Musculature, 

page no 492.(26) 

In 2008, Thomas Graven-Nielsen et al. conducted ‘Impact of Clinical and Experimental 

Pain on Muscle Strength and Activity’. A reorganized motor control system is a key factor in 

musculoskeletal pain conditions, and its relevance in the transition from acute pain to chronic 

pain is most likely underestimated. The interaction between muscle pain and motor control 

depends on the specific motor task. Muscle pain causes no increase in electromyographic 

activity at rest and reduces maximal voluntary contraction and endurance time during 

submaximal contractions. Furthermore, muscle pain causes an adaptive change in the 

coordination during dynamic exercises. Increased muscle activity refl ecting reorganized 

muscle coordination and strategy is also a component of the functional adaption to muscle 

pain. In general, the “vicious cycle” hypothesis is not supported by these findings. Instead, 

they support an adaptive model predicting reduced agonistic muscle activity eventually 

advanced by changed antagonistic muscle activity. The motor control assessment procedures 

provide complementary clinical information and give further support for optimizing treatment 

regimens and prevention procedures for musculoskeletal pain.(27) 

In 2007, Julia Treleaven et al. conducted a study on ‘Sensorimotor disturbances in neck 

disorders affecting postural stability, head and eye movement control’. Recent research 

highlights sensorimotor control disturbances in those with neck disorders. Assessment and 

management of the symptoms of dizziness, altered cervical proprioception, eye and head co-

ordination and disturbances to postural stability in those with neck disorders are important 
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and are presented in a companion article. In this paper, four case studies are presented to 

illustrate the formulation and use of a tailored program designed to retrain balance, cervical 

proprioception and eye and head movement control in those with neck disorders. This 

program should be used in conjunction with a multi-modal approach to the management of 

neck disorders. Such a combined approach should address causes of abnormal cervical 

afferent input as well as the important links between the cervical, vestibular and ocular 

systems and adaptive changes in the sensorimotor control system.(28) 

 A study titled, ‘The global burden of headache: a documentation of headache prevalence and 

disability worldwide’ was conducted by Lj Stovner, K Hagen et al. in 2007. This study, 

which is a part of the initiative 'Lifting The Burden: The Global Campaign to Reduce the 

Burden of Headache Worldwide', assesses and presents all existing evidence of the world 

prevalence and burden of headache disorders. Population-based studies applying International 

Headache Society criteria for migraine and tension-type headache, and also studies on 

headache in general and 'chronic daily headache', have been included. Globally, the 

percentages of the adult population with an active headache disorder are 46% for headache in 

general, 11% for migraine, 42% for tension-type headache and 3% for chronic daily 

headache. Our calculations indicate that the disability attributable to tension-type headache is 

larger worldwide than that due to migraine. On the World Health Organization's ranking of 

causes of disability, this would bring headache disorders into the 10 most disabling 

conditions for the two genders, and into the five most disabling for women.(2) 

In 2006, J Olesen et al. conducted a study on ‘The international classification of headache 

disorders’. When the first edition of the International Headache Classification (ICHD-1) was 

published in 1988 (1), it was highly uncertain how it would be received by the clinical and 

the research community. Fortunately, it was rapidly accepted throughout the world, also by 

the World Health Organization (WHO), and its main principles were included in the 



32 
 

International Classification of Diseases 10th version (ICD-10). When the International 

Classification of Headache Disorders, Second Edition (ICHD-2) was published in January 

2004 (2), we knew that it would be an immediate success and would be put to generally use 

throughout the world. This has happened and, as of today, translations have been published in 

more than 15 languages, with more to come. (3) 

A study entitled, ‘Effect of yoga on self-rated visual discomfort in computer users’ done by 

Shirley Telles, KV Naveen et al. in 2006. 'Dry eye' appears to be the main contributor to the 

symptoms of computer vision syndrome. Regular breaks and the use of artificial tears or 

certain eye drops are some of the options to reduce visual discomfort. A combination of yoga 

practices have been shown to reduce visual strain in persons with progressive myopia. The 

present randomized controlled trial was planned to evaluate the effect of a combination of 

yoga practices on self-rated symptoms of visual discomfort in professional computer users in 

Bangalore. While the scores for visual discomfort of both groups were comparable at 

baseline, after 60 days there was a significantly decreased score in the YG group, whereas the 

WL group showed significantly increased scores.(29) 

Roberto Storaci, Alessandro Manelli et al. in 2006 entitled a study on ‘Whiplash injury and 

oculomotor dysfunctions: clinical–posturographic correlations’. Oculomotor dysfunctions are 

hidden causes of invalidity following whiplash injury. Many patients with whiplash injury 

grade II present oculomotor dysfunctions related to input disturbances of cervical or 

vestibular afferents. We used static posturography to investigate 40 consecutive patients with 

whiplash injury grade II and oculomotor dysfunctions. We demonstrated a relation between 

length and surface of body sway: the surface value (A) was higher than the length value (L) 

and this led to an open graph of body sway in the statokinesigram. Oculomotor rehabilitation 

can resolve the impairment of vestibular function but if therapy is delayed or the patient has 

been wearing an orthopaedic neck collar, more therapeutic sessions are required. In 
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conclusion, without rehabilitation of the oculomotor muscles other therapies are not sufficient 

to recover the impairment caused by whiplash injury.(30) 

In (2005), Shelly, L. Ames et al. conducted a study on ‘The Development of a Symptom 

Questionnaire for Assessing Virtual Reality Viewing Using a Head-Mounted Display’. 

Virtual reality devices, including virtual reality head-mounted displays, are becoming 

increasingly accessible to the general public as technological advances lead to reduced costs. 

However, there are numerous reports that adverse effects such as ocular discomfort and 

headache are associated with these devices. To investigate these adverse effects, 

questionnaires that have been specifically designed for other purposes such as investigating 

motion sickness have often been used. The primary purpose of this study was to develop a 

standard questionnaire for use in investigating symptoms that result from virtual reality 

viewing. In addition, symptom duration and whether priming subjects elevates symptom 

ratings were also investigated. Symptom questionnaires to investigate virtual reality viewing 

can be administered before viewing, without biasing the findings, allowing calculation of the 

amount of change from pre- to postviewing. However, symptoms dissipate rapidly and 

assessment of symptoms needs to occur in the first 5 min postviewing. Thirteen symptom 

questions, eight nonocular and five ocular, were determined to be useful for a questionnaire 

specifically related to virtual reality viewing using a head-mounted display.(31) 

Corneil BD, Olivier E et al. in 2002 entitled a study on ‘Neck muscle responses to 

stimulation of monkey superior colliculus, II gaze shift initiation and volitional head 

movements’. Afferent information from the cervical muscles is sent to the vestibular nuclei, 

where it converges with other information regarding head movements relayed by the visual 

and vestibular systems. It can be argued that incongruences among the cervical, vestibular 

and visual systems are likely to be associated with dizziness and decreased postural stability. 

The cervical afferents are not only important for controlling head movements but also 
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involved in the cervico-ocular reflex. In people with a whiplash associated disorder, this 

compensatory mechanism is not seen. The strength of the cervico-ocular reflex is increased in 

people with whiplash associated disorder, but there is no compensatory decline in vestibulo 

ocular reflex. To date, no research on cervico-ocular reflex in people with nonspecific neck 

pain has been conducted.(32) 

In 2001, Scott Haldeman, Simon Dagenais et al. studied ‘Cervicogenic headaches: a critical 

review’. The notion that headaches may originate from disorders of the cervical spine and can 

be relieved by treatments directed at the neck is gaining recognition among headache 

clinicians but is often neglected in the spine literature. Purpose: To review and summarize the 

literature on cervicogenic headaches in the following areas: historical perspective, diagnostic 

criteria, epidemiology, pathogenesis, differential diagnosis, and treatment. Hilton described 

the concept of headaches originating from the cervical spine in 1860. In 1983 Sjaastad 

introduced the term “cervicogenic headache” (CGH). Diagnostic criteria have been 

established by several expert groups, with agreement that these headaches start in the neck or 

occipital region and are associated with tenderness of cervical paraspinal tissues. Prevalence 

estimates range from 0.4% to 2.5% of the general population to 15% to 20% of patients with 

chronic headaches. CGH affects patients with a mean age of 42.9 years, has a 4:1 female 

disposition, and tends to be chronic. Almost any pathology affecting the cervical spine has 

been implicated in the genesis of CGH as a result of convergence of sensory input from the 

cervical structures within the spinal nucleus of the trigeminal nerve. The main differential 

diagnoses are tension type headache and migraine headache, with considerable overlap in 

symptoms and findings between these conditions. No specific pathology has been noted on 

imaging or diagnostic studies which correlates with CGH. CGH seems unresponsive to 

common headache medication. Small, noncontrolled case series have reported moderate 

success with surgery and injections. A few randomized controlled trials and a number of case 
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series support the use of cervical manipulation, transcutaneous electrical nerve stimulation, 

and botulinum toxin injection.(33) 

Craniofacial Dysfunction and Pain, Manual Therapy, Assessment and Management. Harry 

Von Piekartz, Lynn Bryden. Cervicogenic headache in clinician’s perspective, page no 

87(34). 

A study entitled, ‘Visual disturbances along with symptoms of dizziness and unsteadiness are 

reported in those with neck pain’ done by Hulse, Holzl et al. in 2000. In people with neck 

pain, visual complaints might be related to identified deficits in oculomotor control and 

disturbances in gaze stability and head eye coordination, particularly in those who have 

sustained a whiplash injury. Further visual complaints in subjects with whiplash have shown 

potential to negativity affect the patient quality of life for visually demanding functional tasks 

such as reading and driving. Some visual complaints such as blurred vision, difficulty 

focusing have been suggested to be associated with neck pain while other symptoms like 

double vision are thought to be rare.(9) 

Hannu K Heikkilti, Britt-Inger Wenngren et al. in 1998 entitled a study on 

‘Cervicocephalic Kinesthetic Sensibility, Active Range of Cervical Motion, and Oculomotor 

Function in Patients With Whiplash Injury’. To investigate cervicocephalic kinesthetic 

sensitibility, active range of cervical motion, and oculomotor function in patients with 

whiplash injury. Design: A 2-year review of consecutive patients admitted to the emergency 

unit after whiplash injury. Setting: An otorhinolaryngology department. Active head 

repositioning was significantly less precise in the whiplash subjects than in the control group. 

Failures in oculomotor functions were observed in 62% of subjects. Significant correlations 

occurred between smooth pursuit tests and active cervical range of motion. Correlations also 

were established between the oculomotor test and the kinesthetic sensibility test.(35) 
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In 1995, Nilsson et al. conducted a study on ‘The prevalence of cervicogenic headache in a 

random population sample of 20-59 year olds’. From a random population sample, those 

experiencing frequent headaches were identified. They were examined to determine how 

many fulfilled the 1990 International Headache Society classification criteria for cervicogenic 

headache. Of the 45 persons examined, eight fulfilled the diagnostic criteria for cervicogenic 

headache, equivalent to a prevalence in the headache group of 17.8% (95% confidence 

interval = 8%-32%).(36) 

The management of musculoskeletal disorders, The Cervical Spine. Kessler. Second edition. 

Chapter no 10. page no 523(37) 

A study entitled, ‘A controlled study of visual symptoms and eye strain factors in chronic 

headache’ was conducted by Arnaud J P E Vincent, Egilius L Spierings et al. in 1989. In a 

questionnaire survey we determined the prevalence of visual symptoms and eye strain factors 

in a group of chronic headache sufferers as compared with age- and sex-matched controls. 

The visual symptoms studied were those not specific for headache, i.e., sensitivity to light 

and blurred vision. Sensitivity to light in the absence of headache was reported by 27.8% of 

controls and 44.7% of headache sufferers (p less than 0.05). The latter figure increased to 

71.3% when headache was actually present (p less than 0.001). Blurred vision occurred in 

13.5% of controls and 7.4% of headache sufferers (not significant). In the presence of 

headache, the latter figure increased to 44.7% (p less than 0.01). Of the eye strain factors 

studied, bright light was reported to precipitate headache in 29.3% and to aggravate it in 

73.4%. For reading, these figures were 16.0% and 55.3%, respectively; for working at the 

computer screen, 14.5% and 31.3%; and for watching television, 6.4% and 27.7%. We 

conclude that visual symptoms are more common in chronic headache and eye strain factors 

more important than is generally recognized.(38)Orthopaedic Physical Therapy Secrets. 

David A. Boyce. Chapter no 30, Headache, page no 184.(39) 
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MATERIALS AND METHODS  

Type of study design- An Analytical Cross-sectional study. 

Study setting- Physiotherapy – Out Patient Department of Tertiary Care Centre. 

Duration of study- 18 months 

Study population- Individuals with and without cervicogenic headache aged 30-45 years 

      from the hospital campus. 

Sample size- n=60 The pilot study was conducted between cervicogenic headache (n=8) and 

asymptomatic (n=8) individuals to examine the eye fatigue scale score. The mean eye fatigue 

scale score was 35.5 and 18.25 out of 72 in cervicogenic headache patients and asymptomatic 

individuals respectively. 

Sample size estimation:- Standard Deviation of cervicogenic headache SD=3.11 and of 

without cervicogenic headache SD=4.73 

Formula for sample size:- 

n = (Zα/2 + Zβ) 2 . SD2 ( x1 ̅- x2̅) 2  

where, Zα/2 = standard normal variate at α/2 is level 

 Zβ = standard normal variate at β level Standard  

SD = combined standard deviation of group1 and group2  

x1̅= mean fatigue scale score of group1 (cervicogenic headache) 

x2̅ = mean fatigue scale score of group2 (asymptomatic)  

By keeping α = 5% and β = 20%  

 

Hence, required sample size is 30 in each group therefore, total n = 60 
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Sampling technique- Convenient sampling method. All consecutive patients will be selected 

as per inclusion and exclusion criteria. 

 

METHOD OF SELECTION OF STUDY POPULATION 

 

   Inclusion criteria:- 

 1)Age group of 30-45 years  

 2)Both genders are included  

 3)Individuals having cervicogenic headache and asymptomatic individuals. 

 4)Smartphone Addiction Scale - Short version score less than 30  

 5)Individuals with best corrected visual acuity8 

 6)Individuals willing to participate 

 Exclusion criteria:- 

1)Systemic or Ocular pathology, ocular surgery, high ametropia or undergoing vision ocular 

surgery8 

2)Evidence of CNS involvement8 

3)Impaired sensation of face8 

4)Smartphone Addiction Scale - Short version score more than 30 

5)Altered taste8 

6)Individuals not willing to participate 
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OUTCOME MEASURES 

Eye Fatigue Scale Score was measured by using Eye Fatigue Questionnaire 8 
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OPERATIONAL DEFINITIONS 

 

Cervicogenic Headache:- It has been defined by the IHS (International Headache Society) as 

“pain, referred from a source in the neck and perceived in one or more regions of the head 

and/or face.”1 

Eye Fatigue:- It is also called asthenopia which is defined as weakness or easy fatigue of the 

eye, with pain in the eyes, headache and dimness of vision.8 

Eye Fatigue Scale Score:- In this scale eye fatigue score was subjectively measured using a 

validated Eye Fatigue Questionnaire in which the level of eye fatigue was scored using a 

7-point Likert scale (0 = none, 1 or 2 = mild, 3 or 4 = moderate, and 5 or 6 = severe), 

assessing the source of eye fatigue from 12 items: tired eyes, sore/aching eyes, congested/red 

eyes, irritated eyes, watery eyes, dry eyes, eyestrain, hot/burning eyes, blurred vision, 

difficulty focusing, double vision, and visual discomfort. A higher score indicates a higher 

level of perceived eye fatigue.8 

Smartphone Addiction Scale – Short Version:-  Smartphone Addiction Scale – Short 

Version (SAS-SV) is for smartphone addiction that consisted of 10 items with a 6-point 

Likert scale. Ranging from 1-6 points where, 1- strongly disagree, 2-disagree, 3- weakly 

disagree, 4- weakly agree, 5- agree, 6- strongly agree. Score greater than 30 means addicted 

or excessive smartphone users and strongly agree and score less than 30 means not addicted 

or non-excessive smartphone users and strongly disagree.15 , 21 
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VARIABLES 

 

1) Independent variables:  

Gender 

Age  

  

 2)   Dependent variables:  

      Eye Fatigue Questionnaire 
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      STUDY INSTRUMENTS 

 

        Pen  

        Paper  

        Stool   

        Eye Fatigue Questionnaire 

        Smartphone Addiction Scale- Short Version  
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PROCEDURE 

 

Permission from the Head of Institution and Approval from the Ethics Committee were 

obtained. 60 Individuals (30 having cervicogenic headache and 30 asymptomatic individuals) 

in the age group of 30-45 years including both genders were selected. Participants who met 

the inclusion criteria were briefed about the study in the language best understood by them 

and informed written consent was taken. Demographic data were documented. Participant’s 

Eye Fatigue Score was assessed using the Eye Fatigue Questionnaire. The data was 

documented, analyzed and results were obtained. 
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METHODS OF OUTCOME MEASUREMENT 

 

Eye Fatigue Scale Score - 

In Eye Fatigue Score, patient will be asked to mark between 0 to 6 points which represents 0 

= none, 1 or 2 = mild, 3 or 4 = moderate, and 5 or 6 = severe. A higher score indicates a 

higher level of perceived eye fatigue.8 
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     MEASUREMENT METHODS 

 

Eye Fatigue was subjectively measured using a validated Eye Fatigue Questionnaire in 

which the level of eye fatigue was scored using a 7-point Likert scale (0= none, 1 or 2=  

mild, 3 or 4= moderate, 5 or 6= severe) Assessing the source of eye fatigue from 12 

items: 

  

• Tired eyes  

• Sore/aching eyes 

      • Congested/red eyes 

      • Irritated eyes 

      • Watery eyes  

      • Dry eyes 

      • Eyestrain  

      • Hot/burning eyes 

• Blurred vision  

• Difficulty focusing 

• Double vision 

      • Visual discomfort 

 A high score indicates a high level of perceived eye fatigue 8 
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 FLOWCHART 

 

Permission from the Head of Institution and Approval from Institutional Ethics Committee was 

obtained 

                                                                  

60 Individuals (30 cervicogenic headache and 30 asymptomatic individuals) in the age group 

of 30-45 years, both genders, fulfilling inclusion criteria were selected. 

                                                                      

            Procedure of the study was explained and written consent was taken 

                                                                       

                                     Demographic data was documented                                        

                                                                 

 Participant’s Eye Fatigue Score was assessed using Eye Fatigue Questionnaire. 

 

    Data obtained was recorded and analyzed statistically and results were obtained 
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STUDY INSTRUMENTS/ DATA COLLECTION TOOLS 

  

   

                                                                                        

                                        Photo -1     Pen and Paper 

     

    

                                                     Photo – 2      Stool 
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                              Photo – 3   Patient filling questionnaire 
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   None            Mild       Moderate          Severe 

 0 1 2 3 4 5 6 

Tired eyes        

Sore/Aching 

eyes 

       

Irritated eyes        

Watery eyes        

Dry eyes        

Eyestrain        

Hot/burning 

eyes 

       

Blurred vision        

Difficulty in 

focusing  

       

Vision 

discomfort 

       

Double vision        

Congested/red 

eyes 

       

 

                                Photo - 4   Eye Fatigue Questionnaire (English version) 

0 to 6 points represents 0 = none, 1 or 2 = mild, 3 or 4 = moderate, and 5 or 6 = severe. A 

higher score indicates a higher level of perceived eye fatigue. 
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 काहीही 

नाही 
 

            सौम्य 
 

          मध्यम 
 

           गंभीर 
 

      o      १      २         ३       ४       ५      ६ 

थकलेले 

डोळे 
 

       

डोळे दुखणे 

/ दुखणे 
 

       

चिडलेले 

डोळे 
 

       

पाणीदार 

डोळे 
 

       

कोरडे डोळे 
 

       

डोळ्यावरील 

ताण 
 

       

गरम / 

जळणारे 

डोळे 

 

       

धूसर दृष्टी 

 

       

लक्ष कें चित 

करण्यात 

अडिण 

 

       

दृष्टी 

अस्वस्थता 

 

       

दुहेरी दृष्टी 

 

       

गदीिे / 

लाल डोळे 

 

       

  

                 Photo – 5  डोळा थकवा प्रश्नावली  (Marathi version) 
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 कोई भी     
नही ं
 

            सौम्य 
 

         संतुचित 
 

           गंभीर 
 

      o    १    २          ३      ४      ५       ६ 

थकी आँखें 
 

       

आँखो ंमें 

ददद /ददद  
 

       

चिड़चिड़ी 

आँखें 
 

       

नम आँखें 
 

       

सूखी आंखें 
 

       

आंख पर 

जोर 
 

       

गमद/जिती 

हुई आंखें 

 

       

धंुधिी दृचष्ट 

 

       

ध्यान 

कें चित 

करने में 

कचिनाई 

 

       

दृचष्ट 

असुचवधा 

 

       

दोहरी दृचष्ट 

 

       

भीड़भाड़ 

/ िाि 

आँखें 

 

       

 

                        Photo -6  नेत्र थकान प्रश्नावली  (Hindi version) 
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                Photo – 5   Smartphone Addiction Scale – Short Version (English version)                                 

                       Score less than 30 – Non-Excessive Smartphone Users 

 Score greater than 30 means addicted or excessive smartphone users and strongly agree and 

score less than 30 means not addicted or non-excessive smartphone users and strongly 

disagree. 

 Strongly 

disagree 

Disagree Weakly 

disagree 

Weakly 

agree 

Agree Strongly 

agree 

1) Missing planned work due to smartphone use 1 2 3 4 5 6 

2) Having a hard time concentrating in class, 

while doing assignments, or while working 

due to smartphone use 

1 2 3 4 5 6 

3) Feeling pain in the wrists or at the back of the 

neck while using a smartphone 

1 2 3 4 5 6 

4) Won’t be able to stand not having a 

smartphone 

1 2 3 4 5 6 

5) Feeling impatient and fretful when I am not 

holding my smartphone 

1 2 3 4 5 6 

6) Having my smartphone in my mind even 

when I am not using it 

1 2 3 4 5 6 

7) I will never give up using my smartphone 

even when my daily life is already greatly 

affected by it. 

1 2 3 4 5 6 

8) Constantly checking my smartphone so as not 

to miss conversations between other people 

on Twitter or Facebook 

1 2 3 4 5 6 

9) Using my smartphone longer than I had 

intended 

1 2 3 4 5 6 

10) The people around me tell me that I use my 

smartphone too much. 

1 2 3 4 5 6 
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 अधजबात 

मान्य नाही 

असहमत अशिश िे  

सहमत 

नाही 

कमकु 

वत 

सहम

त 

सहम

त 

  ू

शू

ट 

शू

िूे  

सह

मत 

1.    सम्ूाटटफू न 

वा रल्यामूुळू िे  ध न य  धजत 

काम ह त नाही 

1 2 3 4 5 6 

2.    सम्ूाटटफू न 

वा रल्यूामूुळू िे  लक्ष 

कूिे  ू  शधत करशू िूे , 

ग  ू ह ूाठ करशू िूे  धकू  

वा काम कररिे  औघड् 

जानिे 

1 2 3 4 5 6 

3.    सम्ूाटटफू न 

वा रतूानूा 

मनगटूामधय् िूे  धकू  वा 

मानचय्ूा मागूील 

बूाज  ू स विेर्दना जाशूवतिे  

1 2 3 4 5 6 

4.    सम्ूाटटफू न नसतूाना 

रहूावत नाहूी 

1 2 3 4 5 6 

5.    सम्ूाटटफू न हूातात 

नसल्याच अशू ूीर आशध 

धचड ्धचडू् िूे  शू ाू  

ज ाूशू व तू  

1 2 3 4 5 6 

6.    सम्ूाटटफू न वा रत 

नसतूानाहूी मी कायम 

त्याचा च धवचार करत 

राहत  

1 2 3 4 5 6 

7. माझ्य ा र्ैन  धर्दन जीवनावर 

आशू ूी ूास  ू नच 

तय्ूाचा मू ठूा 

 ररशू ाूम  झाला 

असला तरीही मी माझा 

सम्ूाटटफू न 

वा रशू िूे  

कशू ूीहूी 

स ड्शू ाूर  

नाही . 

1 2 3 4 5 6 

8.    मी सतत सम्ूाटटफू न 

त ूासतू  

ज िूे शू िूे करूुन 

माझूा इतर 

1 2 3 4 5 6 
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             Photo – 6   स्माटटफो न व्यसन प्रमोािोोात: लहान आवो त्ती  (MARATHI)   

9. ठरवलिेल्या विेळा िेक्षा जास्त काळ 

सम्ूाटटफू नचूा उ यू ग 

करतू  

1 2 3 4 5 6 

10. आज बाज चिे ल क मला 

सा गतात कूी मी 

मूाझूा सम्ूाटटफू न 

ख  ू   

वा रत  

1 2 3 4 5 6 
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    Photo -7 स्माटटफो न कोी लत कोा पो मानोा- छ टा सो स्करिो (IN HINDI) 

 

 

 

 र्  ूढ़तूा 

 ू वटक 

असहमत 

असहमत कमज र  

रू  सिे 

असहमत 

कमज र  

रू  सिे 

सहमत 

सहमत र्  ूढ़तूा 

 ू वटक 

सहमत 

1)    सम्ूाटटफू न कूिे  उ यू ग कूिे  

कूारशू  धनय  धजत 

कूायट म िूे  ू  च  ू क 

1 2 3 4 5 6 

2)    सम्ूाटटफू न कूिे  उ यू ग कूिे  

कूारशू  काम करतिे समय 

असाइनमेंट 

करतिे समय, क्लास में ध्यान कें  

शधत करनिे में कधठन ह ना 

1 2 3 4 5 6 

3)    सम्ूाटटफू न कूा उ यू ग 

करत िूे  समय कलाई यूा गरर््टन 

कूिे   ूीछू िे  रर््रर््ट                                                                            महस स करना 

1 2 3 4 5 6 

4)    सम्ूाटटफू न कूिे  धबन ा नहूी  ू  रह 

सकत िूे  

1 2 3 4 5 6 

5)    जब म  ू  ू  अ नूा सम्ूाटटफू न 

उ यू ग नहूी  ू  करतूा ह  ू  ू , 

म  ू  ू  अशू ूीर महस  ू स 

करता ह  

1 2 3 4 5 6 

6)    सम्ूाटटफू न म िूे रू िे  ध र् दम ाग म िूे  ू  

ह  ू  भल िूे  ही मैं इसका इस्तिेमाल 

नही   कर रहा ह  

1 2 3 4 5 6 

7)    म  ू  ू  अ न िूे  सम्ूाटटफू न कूा 

उ यू ग करना कभी नही   छ ड  

 ू गा, भलिे ही म िूे रा रर्ू्  धनक 

जीवन इसस िूे   र्भूाधवत 

ह  

1 2 3 4 5 6 

8)    लगूातार अ न िूे  सम्ूाटटफू न 

कूी जूाू  च कर रहिे हैं ताधक 

अन्य ल ग   किे 

बीच बातचीत न छ  टिे 

1 2 3 4 5 6 

9)    अ न िूे  सम्ूाटटफू न कूा 

उ यू ग करन िूे  किे  धलए धजतना 

मैंनिे इरार्ाद धकया 

था उससिे अशधक समय तक 

उ य ग करना 

1 2 3 4 5 6 

10) मिेरिे आस ास किे  ल ग मुझिे बतातिे 

ह  ू  ू  धक म  ू  ू  अ न िूे  

सम्ूाटटफू न कूा बहुत अशधक 

उ य ग करता ह  

1 2 3 4 5 6 
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RESULTS 

Plan for Statistics and Data Analysis: 

Statistical software STATA. Version 10.1,2011 was used for data analysis.  

Descriptive statistics like Mean and SD are used to summarize quantitative variables. 

Frequencies and percentage are used to summarize categorical variables. 

 

Quantitative variables: 

Age 

Eye Fatigue Questionnaire 

 

Categorical variables: 

Gender 

Unpaired t-test will be used. 

 

Level of Significance: 

p value < 0.05 was considered to be statistically significant. 

 

Variables: 

Independent Variables: 

Age  
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Gender  

 

Dependent Variables: 

Eye Fatigue Questionnaire 
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OBSERVATIONS AND RESULTS – 

 

An Analytical Cross-Sectional study was conducted, in which a total number of individuals 

participated were 60, (n= 60) out of which 30 were having cervicogenic headache and 30 

were asymptomatic.  

The age group was between 30-45 years including both males and females who met the 

inclusion criteria. 

The mean age of individuals having cervicogenic headache and asymptomatic individuals 

were 42.36 ± 3.33 years (30-45 years) and 42.06 ± 3.60 years (30-45 years) respectively, 

(Table 3)(Graph 3) with 16 females (56.3 %) and 14 males (46.7 %) in each group. (Table 2) 

(Graph 2) 

Eye Fatigue Score was assessed and compared by using Eye Fatigue Questionnaire. 

 

The following were observations of the study – 

Age wise distribution – 

In the age group of 30-35 years, 3  individuals were having cervicogenic headache and 4 

were asymptomatic out of 30 with (10%)and (13.3 %) respectively, whereas in the same 

number of individuals belonging to age group of 36-40 years, in the both groups 9 individuals 

(30%) were found. The maximum participants were found in age group of 41-45 years in 

which 18 were suffering cervicogenic headache (60%) and 17 were asymptomatic individuals 

(56.6%). (Table 1)(Graph 1) 
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The mean age of individuals with the symptoms of cervicogenic headache and asymptomatic 

individuals were 42.36 ± 3.33 years (30-45 years) and 42.06 ± 3.60 years (30-45 years) 

respectively,  (Table 3)(Graph 3) 

 

 

 

 

Gender wise distribution – 

Out of 30 individuals, 16 females (53 %) and 14 males (46.7 %) were included in each group. 

(Table 2) (Graph 2) 

 

Smartphone Addiction Score-Short Version- 

Smartphone Addiction Score- Short Version was statistically analysis was not significant 

which suggested Smartphone Addiction Score-Short Version relatively equal in both group. 

The mean value of the Smartphone Addiction Score in cervicogenic headache and in 

asymptomatic individuals was 24.46 ± 3.56 and 22.96 ± 4.01 respectively, which was not 

statistically significant. (Table 4) (Graph 4) 

 

Eye Fatigue Score – 

The mean value of Eye Fatigue Score in individuals affected by cervicogenic headache and in 

asymptomatic individuals was 40.07 ± 5.57 and 30.07 ± 5.53 which was statistically 

significant. (Table 4) 
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There was a statistically significant increase in Eye Fatigue Score in individuals having 

cervicogenic headache (p- value <0.001) than in asymptomatic individuals. (Table 5) (Graph 

5) 
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DISCUSSION  

An Analytical Cross-Sectional Study was carried out to compared the Eye Fatigue Scale 

Score in patients with and without cervicogenic headache individuals in the age group of 30-

45 years. A total number of individuals participated were 60, (n= 60) out of which 30 were 

having cervicogenic headache and 30 were asymptomatic. Selection of subjects was done by 

a convenient sampling method. Eye Fatigue Score was assessed by using Eye Fatigue 

Questionnaire. The mean value of Eye Fatigue score in individuals belonging cervicogenic 

headache group and asymptomatic individuals were 40.07 ± 5.57 and 30.07 ± 5.53 with (p 

value < 0.001) respectively. Thus, implies that Eye Fatigue Score is more in cervicogenic 

headache individuals compared in asymptomatic individuals. According to the study's 

findings, people with cervicogenic headaches had a much higher Eye Fatigue Score than 

asymptomatic individuals. 

In the present study, age group selected was 30–45 years. Selection of the age group is 

supported by study done by, (Heidi Knackstedt et al.)  According to this study, headache 

prevalence is significantly higher in younger age groups, whereas co-morbidity with other 

diseases is lower in the targeted age group than it is in older age groups. 11 The age group 

chosen for this study is supported by the literature. As per a study conducted by Scott 

Haldeman et al. an analysis of patient's descriptive data (gender, age, etc.) from studies in 

which such data was supplied suggests that people who experience cervicogenic headaches 

typically belong to a fairly homogeneous group.32 

Gender distribution in the study showed (79.1%) female and (20.9%) male with mean age of 

42.9 years. In the present study, mean age of individuals having cervicogenic headache and 

asymptomatic individuals was 42 years. As per gender distribution, 16 females (56.3 %) and 

14 males (46.7 %) were included in each group shows female preponderance in present study. 
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Similar, results were seen in the study done by Phil Page et al. reported that females are more 

prone to cervicogenic headache as females are affected four times more as compare to males. 

Thus, above studies supports the gender distribution and mean age selection among the 

selected population.32 The prevalence of blurred vision with 44.7% was found by Arnaud J P 

E Vincent et al.36 

The symptomatic headache known as a cervicogenic headache (CGH) is characterized by a 

chronic, unilateral headache as well as symptoms and indications of neck involvement. In 

2017, (80%) of headaches were cervicogenic headaches, according to Dae Jung Yang et al. 

When the head is held awkwardly for an extended period of time or external pressure is 

applied to the upper cervical or occipital region on the symptomatic side, cervicogenic 

headaches, which originate in the neck, become worse. Patients with cervicogenic headaches 

typically have a forward-facing neck posture and deep cervical muscle weakness, according 

to Watson and Trott et al. Such a tense and exhausted state of the cervical muscles results in a 

painful headache and neck pain. Damage to soft tissues and an increase in neck tension 

prevent stationary contraction of the deep cervical muscle, making it difficult to remain 

upright. 

Some of the classic characteristics of cervicogenic headache are nuchal onset, decrease in 

cervical range of motion, unilaterality of the pain, increased ipsilateral pericranial muscle 

soreness score, and efficacy of greater occipital nerve blocking.11 These headaches may begin 

in the neck or in the occipital region and then progress to the frontal region, temporal region, 

and periorbital region of the head. Pain can range from mild to severe and is often dull, 

nonthrobbing, and nonlancinating.32 The deepest layer of the neck is where the suboccipital 

muscles are located. These muscles can be contracted unilaterally to create head rotation or 

bilaterally to cause head extension (Yamauchi et al. 2017). The superior colliculus, a reflex 

center for the visual system and neck movement coordination, is where the cervical afferents 
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directly relate to eye-head coordination (Werner, Corneil et al.) The reflex responses for gaze 

stability involve the cervical afferents as well when moving the head (Jurgens and Mergner et 

al.) Cervical afferents generate the cervico-collic and cervico-ocular reflexes, which 

cooperate with other visual and vestibular reflexes to stabilize simultaneous eye-

head movement. Issues with gaze stability and eye-head coordination occur in these people 

for a variety of reasons, including changes in movement patterns, rising discomfort and 

disability levels, decreased cervical range of motion, and/or changed cervical oculomotor 

reflex activity.22 

In accordance with Scott Haldeman et al. the nuchal area is the site of the initial attack and 

exacerbation of cervicogenic headache. As a result, the nuchal area and the oculo-frontal area 

are the sites of subsequent spread (97 %). The most common and unpleasant visual 

complaints amongst patients having cervicogenic headache appears to be vision-related, 

including the need to concentrate during reading, as opposed to vision-specific problems like 

itchy, painful, or dry eyes. This may suggest a connection between eye movement control 

issues and the visual complaints experienced by those who have neck pain and headaches 

(Treleaven et al.) 

All of the structures linked to the development of cervicogenic headache get sensory 

innervation from the upper and mid cervical nerve roots, which travel to the cervical cord and 

merge inside the trigeminal nucleus spinal tract. This enables the perception of head 

discomfort, including pain to the temporal area, frontal area and orbital area, as nociceptive 

input from cervical structures.32 
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Oculomotor muscle abnormalities need to receive more attention because they may be the 

source of a variety of symptoms, including chronic neck pain.30 Ocular transferred pain, in 

which the pain is felt in the eye but originates elsewhere, is a less common cause of ocular 

discomfort. The anatomical basis for inducing ipsilateral ocular referred pain may be the 

convergence of any pain caused by nociceptive fibers from afferent occipital/cervical (C1-2) 

to the same location (hereinafter referred to as trigeminal-cervical [TC]). Trigeminal-cervical 

pain is a referred ocular pain that is characterized by ipsilateral trigger points in the occipital 

area and chronic deep ocular pain.13 
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Along with other reflexes including the vestibulo-ocular and optokinetic, the cervico-ocular 

reflex controls the extraocular muscles, enabling head movement to produce clear vision. The 

upper cervical spine possesses more muscle spindle receptors than the lower cervical spine, 

which also contributes more forcefully to reflex action and has linkages to the visual and 

vestibular systems. This may suggest that patients who experience neck pain and have upper 

cervical complaints are more prone to experience balance and vision problems than those 

who experience symptoms from the lower cervical spine. 

Additionally, it has been noted that patients with neck pain have abnormal motor control 

recruitment patterns, insufficient pre-programmed activation of the cervical muscles, and 

increased fatigability. Additionally, it is thought that the measured elevated activity of the 

superficial cervical muscle is a way of making up for a lack of passive or active segmental 

support. These alterations in muscle function have the potential to alter cervical afferents, 

affect cervical movement perception, and place excessive load on the uncomfortable cervical 

structures. 

It is believed that an increase in the cervico-ocular reflex and cervical afferent response gain 

serves as a compensatory response to a drop in vestibulo-ocular gain. It has been suggested 

that this discrepancy between the reflexes may contribute to the abnormalities of the visual 

system associated with cervicogenic headaches. Some research suggests that in people with 

neck pain brought on by cervicogenic headache, the typical reflexive activity neck muscle 

of seen during eye movements of people without neck pain is altered in terms of timing. Eye 

movement-related aberrant neck muscular activity may cause a significant feedback loop that 

affects cervical afferent input, sensorimotor control, and ocular muscle exhaustion. The 

control of neck posture and movement will be further affected by this. Afferent fiber 

convergence shows that unpleasant upper cervical stimuli may refer pain to the usual 

trigeminal nerve innervation area. It's important to observe that the ocular division of the 
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trigeminal nerve mostly reaches the pars caudalis. This branch innervates the area of the head 

where most sufferers of cervicogenic headaches experience symptoms. (Harry Von)   

The vast muscle and articular proprioceptive system have a role in cervicocephalic 

kinesthesia. Visual, vestibular, and cervical proprioceptive inputs are used to position the 

head in relation to the trunk and in space. The oculomotor and vestibular systems can be 

affected by the neck muscular proprioceptive system. Voluntary eye movements are impacted 

by the cervical movement restriction and modifications to the proprioceptive information 

coming from the cervical spine area. Also, Thomas Graven-Nielsen et al. observed decreased 

muscle activity in the zone of referred pain.27 
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CONCLUSION 

An Analytical Cross-Sectional Study was carried out to compared the Eye Fatigue Scale 

Score in patients with and without cervicogenic headache in the age group of 30-45 years. 

The conclusion of present study found that Eye Fatigue Score increases in individuals having 

cervicogenic headache than that in asymptomatic individuals which suggest that individuals 

suffering from cervicogenic headache have a higher incidence of Eye Fatigue Score as 

compared to asymptomatic individuals. 
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STRENGTH AND LIMITATIONS 

 

STRENGTH – 

1) Eye Fatigue Score was assessed in the study by using Eye Fatigue  

Questionnaire. 

2) As it is a one-time study individual who participated did not experience any type of 

discomfort.  

3) This study was convenient to practice in available study setup.  

4) Most participants of this study were educated and cooperative. 

 

 

 

LIMITATIONS – 

1) Single investigator measured the eye fatigue score outcome measures, so the 

investigator was not blinded. 
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CLINICAL IMPLICATIONS  

The findings in the present study suggest that individuals suffering from cervicogenic 

headache have a higher incidence of eye fatigue as compared to asymptomatic individuals. 

Measuring eye fatigue by using an Eye Fatigue Questionnaire is a subjective measurement 

that does not require a large clinical setup. This scale should be included in the routine for 

assessing eye fatigue of individuals having cervicogenic headache. 

Cervicogenic headache as a complete entity includes many structures such as scapular, neck 

muscles, and temporal region and also had an effect on anterior structures such as periocular 

muscles.  

The result of this study, could be applied to educational programs including ocular exercises 

which may reduce eye fatigue by increasing ocular muscle efficiency and help to improve 

ocular motility to relieve symptoms of asthenopia and eye fatigue.  

Eye Fatigue can be assessed by using Eye Fatigue Questionnaire in which the level of eye 

fatigue was assessed and it indicates the higher level of perceived eye fatigue. It is important 

to assess eye fatigue which can help to know and prevent visual problems like – blurred 

vision, sore/ aching eyes, irritated eyes etc. Some additional issues or disabilities associated 

with cervicogenic headache can be sort out by assessing eye fatigue for the better results. 

Further it can also implement these better strategies to deal with cervicogenic headache as a 

goal, where will treat the cervical spine, but simultaneously can give different exercises to get 

relief of eye fatigue and to get better results further. 

This highlighted the need for a combined approach to address not only the possible causes of 

abnormal cervical afferent input, such as pain, inflammation, altered muscle spindle 

sensitivity and functional impairment, and morphological changes of neck musculature; but 
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also consider the important links between the cervical, vestibular and ocular systems and any 

adaptive changes in the sensorimotor control system. So that strategies to improve 

sensorimotor control in patients with neck pain associated with cervicogenic headache were 

recommended. 
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SUMMARY 

 

AIM 

To compare the Eye Fatigue Scale Scores in patients with and without cervicogenic headache 

in the age group of 30-45 years 

 

OBJECTIVE 

To compare the Eye Fatigue Scale Scores in patients with and without cervicogenic headache 

aged 30-45 years by using an Eye Fatigue Questionnaire. 

 

MATERIAL AND METHOD: 

An Analytical Cross-Sectional Study was carried out to compared the Eye Fatigue Scale 

Score in patients with and without cervicogenic headache individuals in the age group of 30-

45 years. A total number of individuals participated were 60, (n= 60) out of which 30 were 

having cervicogenic headache and 30 were asymptomatic were included in the study who met 

inclusion and exclusion criteria. Selection of subjects was done by a convenient sampling 

method. Eye Fatigue Score was assessed by using Eye Fatigue Questionnaire 

RESULT: 

In the present study, age group selected was 30-45 years. Mean age of study participants was 

42. As per gender distribution, 16 females (56.3 %) and 14 males (46.7 %) were included in 

each group shows female preponderance in present study. The mean value of Eye Fatigue 

score in individuals belonging cervicogenic headache group and asymptomatic individuals 



72 
 

were 40.07 ± 5.57 and 30.07 ± 5.53 with (p value < 0.001) respectively. Thus, implies that 

Eye Fatigue Score is more in cervicogenic headache individuals compared in asymptomatic 

individuals. 
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TABLES AND GRAPHS 

 

Table 1 : Age wise distribution of participants in years 

 

Age 1 * Group Crosstabulation 

 Group Total 

Cervicogeni

c headache 

Asymptomat

ic 

 

 

 

   Age  

 

 

30-35 

 

Count 
           3 4           7 

 

% within Group 
10% 13.3%         11.6% 

36-40 
Count             9            9         18 

% within Group          30%         30%         30%   

41-45 
Count         18         17             35 

% within Group          60%         56.6%        58.3% 

Total 
Count 30 30        60 

% within Group 100.0% 100.0% 100.0% 

 

Graph : 1  Age wise distribution of participants 

  

 

3

9

18

4

9

17

0

2

4

6

8

10

12

14

16

18

20

30-35 36-40 41-45

N
o

 o
f 

p
ar

ti
ci

p
an

ts
 

Age group in years

Cervicogenic Headache Asymptomatic



74 
 

Table : 2  Gender wise distribution of participants 

 

Gender * Group Crosstabulation 

 Group Total 

CH N 

Gender 

Female 
Count 16 16 32 

% within Group 53.3% 53.3% 53.3% 

Male 
Count 14 14 28 

% within Group 46.7% 46.7% 46.7% 

Total 
Count 30 30 60 

% within Group 100.0% 100.0% 100.0% 

 

 

Graph : 2 Gender wise distribution of participants 
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Table : 3 Mean age group wise distribution of participants 

 

 Age 

Group Mean Std. Deviation 

Cervicogenic 

headache 
42.36 3.337 

Asymptomatic 42.06 3.600 

Total 42.21                       3. 445 

 

 

Graph : 3 Mean age group wise distribution of participants 
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Table :  4  Smartphone Addiction Score and Eye Fatigue Score in cervicogenic and 

asymptomatic individuals aged 30-45 years 

 

30-45 years Group Mean Std. Deviation t value p value 

Smartphone Addiction 

Score (60) 

Cervico

genic 

headach

e 

24.46 3.569 

1.530 0.06 

Asympt

omatic 
22.96 4.013 

Eye Fatigue Score (72) 

Cervico

genic 

headach

e 

40.07 5.570 

6.97 <0.001 

Asympt

omatic 
30.07 5.539 

 

 
     

 p value of Smartphone Addiction Score was p= 0.06 which is not statistically significant this 

suggest that Smartphone Addiction Score in both the group was not equal. 

 

 

Graph : 4 Smartphone Addiction Score in cervicogenic headache and in asymptomatic 

individuals. 
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Graph : 5 Comparison of Eye Fatigue Score in individuals having cervicogenic headache 

verses asymptomatic individuals. 
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                                                        ANNEXURE I (A)  

PERMISSION LETTER 

To,  

The Head of Institute, 

 Subject: Permission to carry out research work. 

 Respected Sir/Madam, I, Miss, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work. My research topic is, “COMPARISION 

OF EYE FATIGUE SCALE SCORE IN PATIENTS WITH AND WITHOUT 

CERVICOGENIC HEADACHE AGED 30-45 YEARS: AN ANALYTICAL CROSS-

SECTIONAL STUDY.” For this purpose, I would be utilizing the institution and the 

equipment’s required for the same would be kept in the same premises and the subjects 

would be studied in the institution. 

 I kindly request you to do the needful in this regard.  

Thanking you in anticipation. 

 Yours sincerely,  

Research student 

 Date: 

 Place: 

 Guide  

Head of Institution 
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                                                          ANNEXURE I (B) 

PERMISSION LETTER 

 

To, 

The Chairman, 

Ethical Committee 

 

Subject: Permission to carry out research work. 

 

I student of Master of Physiotherapy, would request you to grant me permission to carry out 

my research work. 

My research topic is, “COMPARISION OF EYE FATIGUE SCALE SCORE IN 

PATIENTS WITH AND WITHOUT CERVICOGENIC HEADACHE AGED 30-45 

YEARS: AN ANALYTICAL CROSS-SECTIONAL STUDY”.  

I promise that the ethics as well as subjects care shall be duly complied.  

I kindly request you to do the needful in this regard.  

 

 

Yours sincerely,  

Research student 
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Annexure 1 C 

 

Participant Information Sheet 

 

• Purpose: 

To ensure that written consent will be obtained from participant. 

• Scope: 

This study includes individuals having cervicogenic headache and asymptomatic individuals 

with both male and female who are voluntarily willing to participate in this study. 

• Responsibilities: 

The researcher will obtain written informed consent from all the participants who are 

voluntarily participating in the study. 

• Procedure: 

1. The researcher will select participants suffering from cervicogenic headache and 

asymptomatic individuals having Smartphone Addiction Score – Short Version less than 30 

2. The investigator will explain the observational protocol to allay apprehension and answer 

all the queries of the participant. 

3. If the participant decides to participate then consent form should be filled by participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the 

participant so as to verify the inclusion and exclusion criteria. 
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6. If participant wants to discuss this information to their family members then they entitled 

to do so before giving the consent. 

 

• General information to participants: 

1. Name: 

2. Age: 

3. Gender: 

4. Date: 

 

1.  You would be required to fill the proforma and the purpose of the research is to study 

“COMPARISION OF EYE FATIGUE SCALE SCORE IN PATIENTS WITH AND 

WITHOUT CERVICOGENIC HEADACHE AGED 30-45 YEARS: AN ANALYTICAL 

CROSS-SECTIONAL STUDY” 

3. If you are willing to voluntarily participate in the study then you are expected to enrol with 

us right from the moment of filing proforma till the completion of the study. 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free to do 

so and there would not be any hindrance from our side. 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 
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8. The data obtained from this study would be confidentially protected and maintained and if 

the photograph is used then your identity would not be revealed. 

9. All the risk of various test procedures required for the study will be explained to you and 

accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete, please kindly let us know so that the 

necessary steps can be initiated. 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

12. Name of the researcher: 

Phone number: 

Address: 

13. Name of the guide: 

Phone number: 

Address: 

14. Name of the institute: 
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Annexure I D 

 

                                 रुग्णांची महिति पत्रक 

1. प्रस्िणवनण: िमु्िणलण सांशोधन अभ्यणसणि सिभणगी िोण्यणची ववनांिी आिे. िे मित्वणचे आिे की आप् अभ्यणसणच ेिे 
व्णन आण् त्यणि आपली भूममकण, सिभणगणचे स्वरूप आण् जोखीम यणसि वणचण. कृपयण िुमची सांमिी द्यण, 

जे्ेकरून िुम्िी यण अभ्यणसणचे स्वरूप आण् अभ्यणसक्रम पू् णप्े समजून घिेलण असेल आण् सिभणगी म्ि्ून 
िुमच्यण अधधकणरणांची जण्ीव असेल िरच िमु्िी यण अभ्यणसणि सिभणगी िोऊ शकिण. 

२. उद्देश: यण अभ्यणसणचे उद्दीष्ट “३०-४५ वर्षे वयोगटणिील सववणकोजेतनक डोकेदखुी असलेल्यण 
आण् नसलेल्यण रुग्णांमध्ये डोळ्यणच्यण थकवण स्केल स्कोअरची िुलनण: एक ववश्लेर्ष्णत्मक 

क्रॉस-सेक्शनल स्टडी" 

3. प्रक्रक्रयण: 

(१) िपणसनीस 35 ि े45 वयोगटणिील सर्व्िेकोजेतनक डोकेदखुी असलेल्यण रूग्णांची तनवड करेल. 

(२) अन्वेर्षक प्रयोगशील प्रोटोकॉल समजणवून सणांगेल की भीिी दरू िोईल आण् सिभणगीांच्यण सवण प्रश्नणांची उत्तरे देईल. 

(3) जर रूग्णांनी स्वणरस्य र्व्यक्ि केले परांि ुत्यण बणबिीि कणिी शांकण असल्यणस िे त्वररि सोडवले जणिील. 

(4) रुग् स्पष्टीकर्णस आरणमदणयक असल्यणस त्यणांनण मणनक ऑपरेशन प्रक्रक्रयेनुसणर मणहििीची सांमिी भरेल. 

(5) रुग्णची धचांिण झणल्यणनांिर अभ्यणस प्रक्रक्रयण सरुू िोईल. 

(6) िपशीलवणर वैद्यकीय इिर को्त्यणिी शणरीररक समस्येचण इतििणस रुग्णकडून प्रणप्ि केलण जणईल जे्ेकरून 
समणवेश आण् बहिष्कणर तनकर्षणांची पडिणळ्ी केली जणईल. 

 (7) सांशोधन ववर्षयणची सणमणन्य मणहििी: 

• नणव: 

• वय: 

• मलांग: 

फॅ्रक्चरचण को्िणिी इतििणस: 
 

िुम्िणलण क्रिजजओथेरवपस्टकडून परीक्षण द्यणवी लणगेल 

 4. जर यण कणलणवधीि िुम्िणलण अस्वस्थ वणटि असेल िर कृपयण आम्िणलण कळवण जे् ेकरून आम्िी िुम्िणलण मदि 
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करू आण् को्त्यणिी अवप्रय परर्णमणमशवणय िुमच्यण समस्येवर मणि करू शकू. आप्णस को्िेिी नुकसणन भरपणई 
आण् नुकसणन भरपणई हदली जण्णर नणिी. 

5. जर को्त्यणिी िणलचणलीि िुम्िणलण यण सांशोधन अभ्यणसणिनू खांडडि करणयचे असेल िर िमु्िी िस ेकरण्यणस 
मोकळे आिणि आण् आमच्यण बणजूने को्िणिी अडथळण ये्णर नणिी. 

 6.प्रोटोकॉलचे जोखीम, अस्वस्थिण, त्यणचे िणयदे आण् िोटे यणांचे िपशील आपल्यणलण सांमिीपत्र प्रणप्ि    

  करण्यणपूवी स्पष्ट केले जणईल. 

 7.यण अभ्यणसणमधून ममळणलेलण डेटण गुप्िप्े सांरक्षक्षि केलण जणईल आण् छणयणधचते्र वणपरली जणिील परांि ु   

 8.आपली ओळख उघडकीस ये्णर नणिी आण् जर छणयणधचत्र प्रकणमशि झणल ेिर परवणनगी घिेली     

 जणईल. 

 चणच्ी प्रक्रक्रयेचण सवण धोकण िमु्िणलण समजणवनू सणांधगिलण जणईल आण् त्यणनुसणर सांमिी घेिली जणईल. 

9. जर आप् को्त्यणिी क्ष्ी समणधणनी नसणल िर आप् को्त्यणिी परर्णमणमशवणय कधीिी मणघणर घेऊ शकिण. 

सांशोधकणच ेनणव: िोन नांबर: पत्तण: 

मणगणदशणकणच ेनणव: िोन नांबर: पत्तण: 
सांस्थेचे नणव: 
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सहभागी माहहती पत्रक: 

 

उद्देशः 

सिभणगीकडून लेखी सांमिी घेिली जणईल यणची खणत्री करण्यणसणठी. 

व्याप्ती: 

यण अभ्यणसणमध्ये कां बरदखुीच्यण रुग्णांचण  समणवेश आिे  जे यण अभ्यणसणमध्ये भणग घेण्यणसणठी 

स्वेच्छेने इच्छुक आिेि. 

जबाबदारी : 

अभ्यणसणमध्ये स्वेच्छेने सिभणगी िोण्यणस सवण सिभणगीांकडून लेखकणस मणहििीची सांमिी प्रणप्ि 

िोईल. 

प्रक्रिया: 

1. सांशोधक कां बरदखुीच्यण लोकसांख्येमधील सिभणगीची तनवड करेल. 

2. सिभणगीांच्यण प्रशनणांची उत्तरे देण्यणसणठी प्रोटोकॉल स्पष्ट केलण जणईल. 

3. जर सिभणगीने भणग घेण्यणचण तन्णय घेिलण असेल िर सिभणगीांनी सांमिी िॉमण भरलण 

पणहिज.े 
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4. सिभणगीच्यण सांमिीनांिर अभ्यणसणची प्रक्रक्रयण सुरू िोईल. 

5. सिभणगी आण् बहिष्कृि तनकर्षणांची पडिणळ्ी करण्यणसणठी िपशीलवणर वैद्यकीय आण् 

इिर को्त्यणिी शणरीररक समस्येचण इतििणस सिभणगीकडून प्रणप्ि केलण जणईल. 

सहभागीींची सामान्य माहहती: 

1. नणव: 

2. वय: 

3. मलांग: 

4. िणरीख: 

 

1. िुम्िणलण प्रोिणमणण भर्े आवश्यक आिे आण् सांशोधनणचण िेिू अभ्यणस कर्े आिे " ३०-

४५ वर्ष ेवयोगटणिील सववणकोजेतनक डोकेदखुी असलेल्यण आण् नसलेल्यण रुग्णांमध्ये डोळ्यणच्यण 

थकवण स्केल स्कोअरची िुलनण: एक ववश्लेर्ष्णत्मक क्रॉस-सेक्शनल स्टडी 

2. जर िुम्िी स्वेच्छेने अभ्यणसणि भणग घेण्यणस इच्छुक असणल िर िुम्िी प्रोिणमणण दणखल 

केल्यणच्यण क्ष्णपणसून अभ्यणस पू्ण िोईपयिं आमच्यणबरोबर नणवनोंद्ी कर्े अपेक्षक्षि आिे. 
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3.  यण कणलणवधीि आप्णस अस्वस्थ वणटि असल्यणस कृपयण दयणपूवणक आम्िणलण कळवण 

जे्ेकरून आम्िी आपल्यणलण मदि करू आण् आपल्यण अडच्ी दरू करू. 

4. िुम्िणलण को्िेिी प्रतिपूिी आण् भरपणई हदली जण्णर नणिी. 

5.  को्त्यणिी क्ष्ी आपल्यणलण यण सांशोधन अभ्यणसणपणसून दरू ठेवणयचे असेल िर आप् 

िसे करण्यणस मोकळे आिणि आण् आमच्यण बणजूने को्िणिी अडथळण ये्णर नणिी. 

6. सांमिी पत्र प्रणप्ि करण्यणपूवी अभ्यणसणचण धोकण, अस्वस्थिण, िणयदे आण् िोटे यणांचे 

िपशील िुम्िणलण समजणवून सणांधगिले जणिील. 

7. यण अभ्यणसणमधून ममळणलेलण डेटण गुप्िप्े सांरक्षक्षि आण् रणखलण जणईल आण् जर िोटो 

वणपरलण गेलण िर आपली ओळख उघड िो्णर नणिी. 

8. अभ्यणसणसणठी आवश्यक असलेल्यण ववववध चणच्ी प्रक्रक्रयेिील सवण जोखीम िुम्िणलण 

समजणवून सणांधगिल्यण जणिील आण् त्यणनुसणर सांमिी घेिली जणईल. 

9. जर िुम्िणलण थकल्यणसणरखे वणटि असेल क्रकां वण पू्ण करिण येि नसेल िर कृपयण आम्िणलण 

कळवण जे्ेकरून आवश्यक पणवले सुरू करिण येिील. 

१0. आप् को्त्यणिी क्ष्ी समणधणनी नसल्यणस आप् को्त्यणिी परर्णमणमशवणय कधीिी 

मणघणर घेऊ शकिण. 

11. सींशोधकाचे नाव: 
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िोन नांबर: 

पत्तण: 

12. मागगदशगकाचे नाव: 

िोन नांबर: 

पत्तण: 

13. सींस्थेचे नाव 
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Annexure I E 

 

सूचना पत्रक: 

 

उद्देश्य: 

यि सुतनजश्चि करने के मलए क्रक भणगीदणर से मलणखि सिमति प्रणप्ि की गई िै। 

दायरा: 

यण अभ्यणस के बीच में रोग को शणममल कर लेनण चणहिए। 

ज़िम्मेदारी: 

लेखक को सभी प्रतिभणधगयों से स्वेच्छण से अध्ययन में भणग लेने के मलए सूधचि सिमति 

प्रणप्ि िोगी। 

प्रक्रिया: 

1. शोधकिणण पीठ  कण ददण आबणदी से प्रतिभणधगयों कण चयन करेगण। 

2. प्रतिभणधगयों के सवणलों के जवणब देने के मलए प्रोटोकॉल को स्पष्ट क्रकयण जणएगण। 

3. यहद प्रतिभणगी भणग लेने कण तन्णय लेिण िै, िो प्रतिभणगी को एक सिमति िॉमण भरनण 

िोगण। 
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4. अध्ययन प्रक्रक्रयण प्रतिभणगी की सिमति के बणद शुरू िोगी। 

5. प्रतिभणगी और बहिष्कृि मणनदांडों को सत्यणवपि करने के मलए प्रतिभणगी स ेएक ववस्ििृ 

धचक्रकत्सण और कोई अन्य शणरीररक समस्यण इतििणस प्रणप्ि क्रकयण जणएगण। 

प्रततभागी सामान्य जानकारी: 

1. नणम: 

2. आय:ु 

3. मलांग: 

4. तिधथ: 

 

1.आपको एक प्रोिणमणण भरने की जरूरि िै और शोध कण उद्देश्य यि अध्ययन करनण िै क्रक 

चणर सप्िणि के लैहटमसमस डॉसी मणांसपेशी र्व्यणयणम के प्रभणव “३०-४५                                                                        

वर्षण की आयु के सवणणइकोजेतनक मसरददण के सणथ और बबनण रोधगयों में नेत्र थकणन स्केल स्कोर की 

िुलनण: एक ववश्लेर्ष्णत्मक क्रॉस-अनुभणगीय अध्ययन "  

2.यहद आप स्वेच्छण से अध्ययन में भणग लेने के इच्छुक िैं, िो आपसे अपेक्षण की जणिी िै 

क्रक आप िमणरे सणथ उस समय से नणमणांकन करें जब िक आप अध्ययन पूरण निीां कर लेिे। 
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3.यहद आप इस अवधध के दौरणन अस्वस्थ मिसूस करिे िैं, िो कृपयण िमें बिणएां िणक्रक िम 

आपकी मदद कर सकें  और आपकी समस्यणओां को ठीक कर सकें । 

4.आपको कोई प्रतिपूति ण और मुआवजण निीां ममलेगण। 

5. यहद आप क्रकसी भी समय इस शोध अध्ययन से दरू रिनण चणििे िैं, िो आप ऐसण करने 

के मलए स्विांत्र िैं और िमणरे पक्ष में कोई बणधण निीां िोगी। 

6. सिमति िॉमण प्रणप्ि करने से पिले अध्ययन के जोणखम, असुववधण, िणयदे और नुकसणन 

कण वववर् आपको समझणयण जणएगण। 

7. इस अध्ययन से प्रणप्ि डेटण को गोपनीय रूप से सांरक्षक्षि और बनणए रखण जणएगण और 

यहद िोटो कण उपयोग क्रकयण जणिण िै िो आपकी पिचणन कण खुलणसण निीां क्रकयण जणएगण। 

8. अध्ययन के मलए आवश्यक ववमभन्न परीक्ष् प्रक्रक्रयणओां में सभी जोणखमों के बणरे में 

आपको बिणयण जणएगण और िदनुसणर सिमति मणांगी जणएगी। 

9. यहद आप थकण िुआ यण पूरण करने में असमथण मिसूस करिे िैं, िो कृपयण िमें बिणएां 

िणक्रक आवश्यक कदम उठणए जण सकें । 

10. यहद आप क्रकसी भी क्ष् सांिुष्ट निीां िैं, िो आप बबनण क्रकसी परर्णम के क्रकसी भी 

समय वणपस ले सकिे िैं। 

11. शोधकताग का नाम: 
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फोन नांबर: 

पिण: 

12. गाइड का नाम: 

फोन नांबर: 

पिण: 

13. सींगठन का नाम: 

 

 

 

 

 

 

 

 

 

 

 

 

 



98 
 

ANNEXURE II A 

Letter of consent 

 

 

 

I _______________________________________________________ am willing to 

participate voluntarily as a subject for dissertation entitled “COMPARISION OF EYE 

FATIGUE SCALE SCORE IN PATIENTS WITH AND WITHOUT 

CERVICOGENIC HEADACHE AGED 30-45 YEARS: AN ANALYTICAL 

CROSS-SECTIONAL STUDY”. I have been informed the nature of study and duration 

of work. I have no objection to undertake the nature of study and duration of work and the 

various testing procedures pertaining to the study. The researcher has already assured me 

that I will be treated well without any untoward effects and the right of confidentiality are 

protected.  

 

 

 

 

 

 Date -                                        Signature of Participant / Thumb Impression of participant 

                    

                       Witness sign 
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ANNEXURE II(B) 

HINDI 

 

                      सहमतत पत्र 

 

 

मैं आपके “३०-४५ वर्षण की आय ुके सवणणइकोजेतनक मसरददण के सणथ और बबनण रोधगयों में नेत्र थकणन 

स्केल स्कोर की िुलनण: एक ववश्लेर्ष्णत्मक क्रॉस-अनुभणगीय अध्ययन " इस शोध प्रबांध के मलए 

स्वयांसेवण करनण चणििण िूां। मुझे इस शोध प्रबांध और इसकी अवधध के बणरे में पूरी जणनकणरी 

दी गई िै। मुझे इस अध्ययन, इसकी अवधध और इसमें क्रकए गए परीक्ष्ों से कोई आपवत्त 

निीां िै। शोधकिणण ने मुझे आश्वणसन हदयण िै क्रक इस अध्ययन अवधध के दौरणन बबनण क्रकसी 

परेशणनी के मेरण इलणज क्रकयण जणएगण और मेरे तनजिण के अधधकणर की रक्षण की जणएगी। 

 

तिधथ -   

                                          प्रतिभणगी के िस 
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ANNEXURE II(C) 

MARATHI 

 

                                                                   स मती पत्र 

 

मी आपल्या “३०-४५ वरे्ष वय गटातील सिविक जेिनक ड केदुखी असलेल्या आिि नसलेल्या 

रुग्ा मधे्य ड ळ्याच्या थकवा से्कल स्क अरची तुलना: एक िवशे्लर्षिात्मक क्रॉस-सेक्शनल 

स्टडी" ह्या श ध प्रब धामधे्य से्वचे्छने सहभाग घेऊ इच्छच्छते. मला ह्या श ध प्रब धाबद्दल पूिि 

मािहती आिि त्याचा कालावधी सा िगतला गेला आहे. मला ह्या अभ्यासबद्दल, त्याच्या 

कालावधीबद्दल आिि त्यामधे्य करण्यात येिाऱ्या चाचण्याबद्दल क ित्याही प्रकारचा आके्षप 

नाही आहे. स श धकाने मला असे आश्वासन िदले आहे की ह्या अभ्यासाच्या कालावधीत मला 

काहीही त्रास न ह ता माझ्यावर उपचार ह तील तसेच माझा गुप्ततेचा अिधकार सर िक्षत राहील. 

 

िदना क-                                                        सहभागी व्यक्तीची स्वाक्षरी- 
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ANNEXURE III (A) 

PARAMETERS FOR ASSESSMENT OF OUTCOME MEASURES:  

 

Eye Fatigue was subjectively measured using a validated Eye Fatigue Questionnaire in 

which the level of eye fatigue was scored using a 7-point Likert scale (0= none, 1 or 2=  

mild, 3 or 4= moderate, 5 or 6= severe) Assessing the source of eye fatigue from 12 

items:  

• Tired eyes  

• Sore/aching eyes 

      • Congested/red eyes 

      • Irritated eyes 

      • Watery eyes  

      • Dry eyes 

      • Eyestrain  

      • Hot/burning eyes 

• Blurred vision  

• Difficulty focusing 

• Double vision 

      • Visual discomfort 

 A high score indicates a high level of perceived eye fatigue 8 
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ANNEXURE III (B) 

DATA COLLECTION TOOLS  

 

                                                       

 

 

                                        Photo -1     Pen and Paper 
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                                                     Photo – 2      Stool  

 

 

 

 

                       

 

                              Photo – 3   Patient filling questionnaire 
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                                                 SCALES  

 

                 EYE FATIGUE QUESTIONNAIRE   (English  version) 

      

   None            Mild       Moderate          Severe 

 0 1 2 3 4 5 6 

Tired eyes        

Sore/Aching 

eyes 

       

Irritated eyes        

Watery eyes        

Dry eyes        

Eyestrain        

Hot/burning 

eyes 

       

Blurred vision        

Difficulty in 

focusing  

       

Vision 

discomfort 

       

Double vision        

Congested/red 

eyes 

       

    

 

 0 to 6 points represents 0 = none, 1 or 2 = mild, 3 or 4 = moderate, and 5 or 6 = severe. A 

higher score indicates a higher level of perceived eye fatigue. 
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डोळा थकवा प्रश्नावली  (Marathi version) 

 

 काहीही 

नाही 
 

            सौम्य 
 

          मध्यम 
 

           गंभीर 
 

      o      १      २         ३       ४       ५      ६ 

थकलेले 

डोळे 
 

       

डोळे दुखणे 

/ दुखणे 
 

       

चिडलेले 

डोळे 
 

       

पाणीदार 

डोळे 
 

       

कोरडे डोळे 
 

       

डोळ्यावरील 

ताण 
 

       

गरम / 

जळणारे 

डोळे 

 

       

धूसर दृष्टी 

 

       

लक्ष कें चित 

करण्यात 

अडिण 

 

       

दृष्टी 

अस्वस्थता 

 

       

दुहेरी दृष्टी 

 

       

गदीिे / 

लाल डोळे 
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नेत्र थकान प्रश्नावली  (Hindi version) 

 कोई भी     
नही ं
 

            सौम्य 
 

         संतुचित 
 

           गंभीर 
 

      o    १    २          ३      ४      ५       ६ 

थकी आँखें 
 

       

आँखो ंमें 

ददद /ददद  
 

       

चिड़चिड़ी 

आँखें 
 

       

नम आँखें 
 

       

सूखी आंखें 
 

       

आंख पर 

जोर 
 

       

गमद/जिती 

हुई आंखें 

 

       

धंुधिी दृचष्ट 

 

       

ध्यान 

कें चित 

करने में 

कचिनाई 

 

       

दृचष्ट 

असुचवधा 

 

       

दोहरी दृचष्ट 

 

       

भीड़भाड़ 

/ िाि 

आँखें 
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         SMARTPHONE ADDICTION SCALE – SHORT VERSION (IN ENGLISH) 

                                 

     
                            Score less than 30 – Non-Excessive Smartphone Users  

Score greater than 30 means addicted or excessive smartphone users and strongly agree and 

score less than 30 means not addicted or non-excessive smartphone users and strongly 

disagree. 

 Strongly 

disagree 

Disagree Weakly 

disagree 

Weakly 

agree 

Agree Strongly 

agree 

1) Missing planned work due to smartphone use 1 2 3 4 5 6 

2) Having a hard time concentrating in class, 

while doing assignments, or while working 

due to smartphone use 

1 2 3 4 5 6 

3) Feeling pain in the wrists or at the back of the 

neck while using a smartphone 

1 2 3 4 5 6 

4) Won’t be able to stand not having a 

smartphone 

1 2 3 4 5 6 

5) Feeling impatient and fretful when I am not 

holding my smartphone 

1 2 3 4 5 6 

6) Having my smartphone in my mind even 

when I am not using it 

1 2 3 4 5 6 

7) I will never give up using my smartphone 

even when my daily life is already greatly 

affected by it. 

1 2 3 4 5 6 

8) Constantly checking my smartphone so as not 

to miss conversations between other people 

on Twitter or Facebook 

1 2 3 4 5 6 

9) Using my smartphone longer than I had 

intended 

1 2 3 4 5 6 

10) The people around me tell me that I use my 

smartphone too much. 

1 2 3 4 5 6 
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स्माटटफू न व्यसन प्रमूाशूूात: लहान आव  ू त्ती (IN MARATHI) 

 

 

 

 अधजबात 

मान्य नाही 

असहम

त 

अशिश िे 

सहमत 

नाही 

कमकु 

वत 

सहम

त 

सह

मत 

  ू

शू

ट 

शू

िूे  

सह

मत 

1.    स्मूाटटफू न 

वा रल्यामूुळू िे  धनय धजत 

काम ह त नाही 

1 2 3 4 5 6 

2.    स्मूाटटफू न 

वा रल्यूामूुळू िे  लक्ष 

कू िे  ू  शधत करशू िूे , 

ग  ू ह ूाठ करशू िूे  

धकू   वा काम कररिे  

औघड् जानिे 

1 2 3 4 5 6 

3.    स्मूाटटफू न 

वा रतूानूा 

मनगटूामध्य िूे  धकू   वा 

मानच्यूा मागूील 

बूाज  ू स विेर्दना 

जाशूवतिे 

1 2 3 4 5 6 

4.    स्मूाटटफू न नसतूाना 

रहूावत नाहूी 

1 2 3 4 5 6 

5.    स्मूाटटफू न हूातात 

नसल्याच अशूूीर 

आशध 

धचड्धचडू् िूे  शूूा 

जूाशूवतू  

1 2 3 4 5 6 

6.    स्मूाटटफू न वा रत 

नसतूानाहूी मी 

कायम त्याचा च धवचार 

करत 

राहत  

1 2 3 4 5 6 
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7. माझ्या रै्न धर्दन जीवनावर 

आशूूी ूास  ू नच 

त्यूाचा मू ठूा 

 ररशूूाम झाला 

असला तरीही मी माझा 

स्मूाटटफू न 

वा रशू िूे  

कशूूीहूी 

स ड्शूूार 

नाही. 

1 2 3 4 5 6 

8.    मी सतत 

स्मूाटटफू न 

त ूासतू  

ज िूे शू िूेकरूुन 

माझूा इतर 

लू कूा  ू िी स वार्द  

तुटु नयिे 

1 2 3 4 5 6 

9. ठरवलिेल्या विेळा िेक्षा जास्त 

काळ स्मूाटटफू नचूा 

उ यू ग करतू  

1 2 3 4 5 6 

10. आज बाज चिे ल क 

मला सा गतात कूी 

मी मूाझूा 

स्मूाटटफू न ख  ू   

वा रत  

1 2 3 4 5 6 
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स्माटटफू न कूी लत कूा   ू मानूा- छ टा स  ूस्करशू (IN HINDI) 

 

 

 
  

 र्  ूढ़तूा 

 ू वटक 

असहमत 

असहमत कमज र  

रू  सिे 

असहमत 

कमज र  

रू  सिे 

सहमत 

सहमत र्  ूढ़तूा 

 ू वटक 

सहमत 

1)    सम्ूाटटफू न कूिे  उ यू ग कूिे  

कूारशू  धनय  धजत 

कूायट म िूे  ू  च  ू क 

1 2 3 4 5 6 

2)    सम्ूाटटफू न कूिे  उ यू ग कूिे  

कूारशू  काम करतिे समय 

असाइनमेंट 

करतिे समय, क्लास में ध्यान कें  

शधत करनिे में कधठन ह ना 

1 2 3 4 5 6 

3)    सम्ूाटटफू न कूा उ यू ग 

करत िूे  समय कलाई यूा गरर््टन 

कूिे   ूीछू िे  रर््रर््ट                                                                            महस स करना 

1 2 3 4 5 6 

4)    सम्ूाटटफू न कूिे  धबन ा नहूी  ू  रह 

सकत िूे  

1 2 3 4 5 6 

5)    जब म  ू  ू  अ नूा सम्ूाटटफू न 

उ यू ग नहूी  ू  करतूा ह  ू  ू , 

म  ू  ू  अशू ूीर महस  ू स 

करता ह  

1 2 3 4 5 6 

6)    सम्ूाटटफू न म िूे रू िे  ध र् दम ाग म िूे  ू  

ह  ू  भल िूे  ही मैं इसका इस्तिेमाल 

नही   कर रहा ह  

1 2 3 4 5 6 

7)    म  ू  ू  अ न िूे  सम्ूाटटफू न कूा 

उ यू ग करना कभी नही   छ ड  

 ू गा, भलिे ही म िूे रा रर्ू्  धनक 

जीवन इसस िूे   र्भूाधवत 

ह  

1 2 3 4 5 6 

8)    लगूातार अ न िूे  सम्ूाटटफू न 

कूी जूाू  च कर रहिे हैं ताधक 

अन्य ल ग   किे 

बीच बातचीत न छ  टिे 

1 2 3 4 5 6 

9)    अ न िूे  सम्ूाटटफू न कूा 

उ यू ग करन िूे  किे  धलए धजतना 

मैंनिे इरार्ाद धकया 

था उससिे अशधक समय तक 

उ य ग करना 

1 2 3 4 5 6 

10) मिेरिे आस ास किे  ल ग मुझिे बतातिे 

ह  ू  ू  धक म  ू  ू  अ न िूे  

सम्ूाटटफू न कूा बहुत अशधक 

उ य ग करता ह  

1 2 3 4 5 6 
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ANNEXURE III (C) 

 

CASE RECORD FORM 

 

 

• DATE: 

 

• NAME: 

 

• AGE: 

 

• GENDER: 

 

• WEIGHT: 

 

• HEIGHT: 

 

• HAND DOMINANCE: 

 

• EYE FATIGUE SCORE 

 

• SAS- SV SCORE 

 

 

 

 

 

 

 

  

Sr. 

No. 

Age  

  

Comments 

1. Smartphone 

Addiction 

Score (60) 

  

 

  

2. Eye Fatigue 

Score (72) 
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TIMELINE/ GANNT CHART 
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MASTER CHART 

 

 

 
  

   

Cervicoge

nic 

Headache  

    
     

Asymptoma

tic  

  

Sr

. 

N

o 

Ag

e 

     Sex Smartpho

ne 

Addiction 

Score- 

Short 

Version 

SAS-SV 

Score 

(60) 

Eye 

Fatigue 

Score(7

2) 

Sr

. 

N

o 

Ag

e 

      Sex Smartpho

ne 

Addiction 

Score-

Short 

Version 

SAS-SV 

Score 

(60) 

Eye 

Fatig

ue 

Score 

(72) 

1 44 F 25 38 31 45 F 25 37 

2 45 F 29 35 32 45 M 20 32 

3 45 M 25 37 33 45 M 15 30 

4 35 M 28 35 34 40 F 19 25 

5 40 F 24 35 35 45 M 25 22 

6 35 M 23 40 36 35 F 10 26 

7 45 M 20 35 37 45 M 25 35 

8 45 F 20 49 38 40 M 18 36 

9 40 M 20 45 39 45 M 19 28 

10 40 F 24 40 40 45 M 28 36 

11 40 F 25 40 41 35 F 20 30 

12 45 F 24 37 42 45 F 28 38 

13 45 F 29 34 43 40 M 24 36 

14 45 F 28 46 44 40 M 23 29 

15 40 F 30 45 45 35 M 26 30 

16 35 M 30 30 46 45 M 26 25 
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17 40 F 24 35 47 40 F 25 28 

18 40 F 24 38 48 35 F 24 30 

19 45 F 20 35 49 45 F 21 32 

20 40 F 30 30 50 42 M 26 26 

21 40 M 20 43 51 45 M 19 20 

22 45 M 20 40 52 45 F 25 25 

23 45 M 23 39 53 40 F 24 20 

24 45 M 20 49 54 45 M 25 20 

25 45 M 20 46 55 45 F 24 30 

26 43 M 23 44 56 45 F 25 35 

27 45 F 30 44 57 45 F 27 39 

28 45 M 28 49 58 40 F 22 33 

29 45 M 24 49 59 40 F 25 34 

30 44 F 24 40 60 40 F 26 35 
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ABBREVATION: 

 

 

ASIS: Anterior superior iliac spine 

PSIS: Posterior superior iliac spine 

COM:centre of mass 

BOS:Base of support 
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INTRODUCTION: 

 

 Stroke is a leading cause of disability worldwide, which is defined as “rapidly 

developing clinical signs of focal (at times global) disturbance of cerebral function, lasting 

more than 24 hours or leading to death with no apparent cause other than that of vascular 

origin.”.(1,2) Due to blood clots or ruptured blood vessels, brain tissue may suffer damage that 

leads to symptoms including facial muscle weakness, weakness in one side of the body, 

difficulties walking, dizziness, loss of balance, and/or loss of postural control.(2) In the world, 

there are 20 million stroke victims annually; of these, 5 million pass away as a result of their 

condition, while 15 million recover; among the survivors, 5 million may experience stroke-

related disabilities. According to age-adjusted relevant documentation and statistical analysis 

of stroke in India, the prevalence of stroke ranges between 84-262/100000 in rural and 

between 334-424/100000 in urban regions. (3) 

 

Strokes can be classified as ischemic (caused by a blood clot) or hemorrhagic (caused by 

blood vessel rupture) based on the interruption of blood flow to the brain, and as acute, sub-

acute, or chronic stroke manifestations based on the length of time after the stroke: acute 

(lasting up to 2 weeks), sub-acute (lasting up to 6 months), and chronic (lasting >6 months to 

years). (4), (5). There are several risk factors which leads to stroke and is divided into two 

types: modifiable (hypertension, diabetes, dyslipidemia, smoking, atrial fibrillation, atrial 

cardiopathy, inflammation and infection, sedentary behavior, diet, obesity and metabolic 
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syndrome, alcohol consumption and substance abuse) and non-modifiable (age, gender, race, 

genetic). (6)  

 

pelvic tilt is defined as “ the angle between the horizontal plane and the midpoint of the 

posterior superior iliac spine (PSIS) and the midpoint of the anterior superior iliac spine 

(ASIS).”  [7] When in a lordotic or anterior pelvic tilt position, the multifidus-supported long 

posterior sacroiliac ligament resists the sacrum's tendency to slide anteriorly when rising. 

According to Levin and Whittle, lumbar lordosis changes on average by 20°, or 9° posteriorly 

and 11° anteriorly, depending on the direction of the pelvic tilt. Finding the neutral pelvic 

posture is therefore crucial for recovery.[8] 

 In sagittal plane Anterior and posterior pelvic tilt occur around coronal axis in pelvic ring. 

Whereas, Anterior superior iliac spine (ASIS) in horizontal line and posterior superior iliac 

spine (PSIS) in vertical line lies on normally aligned pelvis. [9]The pelvic girdle plays an 

important role in The pelvis is a component of the lower trunk. 

 

when a person is seated. It becomes a functional element while a person is standing or 

walking.  [10] In order to enable efficient lower limb mobility during functional balancing and 

mobility tasks, the term "pelvic stability" refers to the ability of coordinated activity between 

the lower trunk and proximal hip muscles. The pelvis consequently serves as the proximal 

dynamic stability,function of hip as well as the spinal joint by connecting lower extremity to 

the trunk [11]. 
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Asymmetrical weight distribution is primarily caused by poor trunk pelvis dissociation or 

diminished hip muscle control activity, both of which influence weight acceptance on the 

affected lower limb and alter pelvic alignment, Stroke patients have difficulties in performing 

daily activities because lack of movement control around the pelvis and muscle activity. [12]. 

 

In order to shift the weight onto the injured lower leg is required for performing functional 

activities like sitting to standing or walking. [13]. As a result of blood vessel damage in the 

brain, a stroke patient's body deficits, including loss of sensation, impaired motor function in 

the lower and upper limb, spasticity, and muscle weakness, lead to secondary changes in 

body control and changes in pelvic alignment, which reduce weight support on the paralysed 

side  [14].When compared to healthy people, stroke patients exhibit anteriorly inclined posture, 

or front tilt, on the involved side.  

 

Anterior-posterior pelvic tilt angle is significantly altered in stroke patients, making it harder 

for them to maintain their balance due to unequal pelvic alignment in the standing position it 

directly impact balance, gait, and functional performance. (15) observed that stroke patients' 

poor trunk control and lower extremity recovery were connected to pelvic instability.(15)  The 

insufficient muscular activity pattern which was connected to spasticity, weakness, and 

stiffness of soft tissue of  lower leg generating postural deviation of trunk .(16) found reduced 

temporal synchronization between the important muscle pairs acting on pelvis in stroke 

patients as compared to healthy individuals (17). stroke patient has decreased pelvis mobility 

due to reduced muscle strength and trunk amplitude. (18)  due to biomechanical mal-alignment 

of trunk muscles in a disadvantage length tension relationship result in trunk muscles. (19)  
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In sitting position, the stroke patient fails to maintain the line of gravity in front of the center 

of gravity due to the weakness of abdominal muscles on affected side. This causes the patient 

to fall in posterior direction while maintaining the upright sitting posture. This risk of 

posterior fall in sitting position is compensated by the patient with increase in posterior pelvic 

tilt and exaggerated thoracic kyphosis. (20) Therefore, while sit-to-stand the stroke patient fails 

to tilt the pelvis sufficiently forward from its excessive posterior tilted position and forward 

flexed trunk.Therefore, improvement of pelvis alignment becomes integral part of 

physiotherapy rehabilitation which will ultimately help to enhance the functional abilities of 

stroke patients. 
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RATIONALE OF STUDY: 

         Stroke is one of the largest causes of disability and half of all stroke survivors experience 

major limitations in daily functioning. (1) A systemic review published by stephanie P Jonas 

and colleagues in 2021 stated that there is high incidence of stroke in males[21]. Major 

differences in joint angle were seen throughout the mobility phase, pregnant and postpartum 

women were excluded due to the pregnant women's has anteriorly broader pelvis and 

posteriorly narrower pelvises compared to never-pregnant women. [22] thus, this rationalizes 

the inclusion of male participants in study.  

 

Patients who were obese were excluded from the study because their sit-to-stand movement 

strategy may be affected. Obese people tend to rise from chairs with limited trunk flexion and 

by moving their feet backward from the starting position because these movements result in 

higher knee and hip joint torque. Patients with a leg length disparity of more than 0.5 cm were 

disqualified since this is the more delicate aspect to take into account when determining pelvic 

tilt. [23,24] 

 

 Stroke patients have a higher risk of falling and less mobility due to trunk dysfunction, 

restricted balance, and reduced postural control. As a result, they become dependent on others 

for their everyday activities and become disabled. Nearly all kinetic chains in the body are 

centered at the core.[25] 
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To provide a solid base to exert or resist force ,Control of core strength, balance, and motion 

maximizes all kinetic chains of upper and lower extremity function, which is essential. A stable 

and strong core contributes to more efficient use of the lower limbs, altered pelvic alignment 

in the standing position resulting from poor lower trunk control after stroke positively influence 

the balance, gait and functional performance. [26] 

 

Additionally, it was discovered that patients with post-stroke pelvic malalignment—excessive 

pelvic tilt—affected their standing weight-bearing symmetry between feet. Poor lower trunk 

control and pelvic instability may cause increased lateral pelvic displacement towards the 

side with the least involvement while walking after stroke, as well as limited vertical 

movement on the side with the greatest involvement. [27]. 

 

Sit˗ to˗ stand movement is the most important task to perform in daily activities, when stroke 

patients attempts to perform the sit˗to˗stand movement with a posteriorly tilted pelvis and 

kyphotic trunk, standing up action affected due insufficiency of Anterior pelvic tilt and trunk 

extension[28]. Maintaining stability of spine and pelvis core musculature are important.[29]for 

contralateral weight shifting transverse abdominis activates first during lower limb movement 

takes place. The central nervous system initiates contraction of abdominal muscle and 

multifidus while flexing trunk forward in manner prime mover of lower limb to stabilize the 

spine[30].core stability training in that strengthening of abdominals muscles improves the 

movement on trunk impairment scale.[31] 
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As the concept of pelvic tilt angle and assessment of pelvic tilt angle is not well hand by 

many authors in context with stroke patient, the pelvis plays vital role in order to maintain 

upright position and restoring unstable balance.in stroke patient due to asymmetrical anterior 

and posterior pelvic tilting in sagittal plane during pelvic movement also affects the spine and 

postural control of trunk. 

 

The inability of stroke patients to transition from sitting to standing is significantly impacted 

by their inability to tilt their pelvis anteriorly. There aren't many studies in the stroke 

literature that look at pelvic tilt angles and how they affect sit-to-stand tasks, so this brought 

attention to the significance of good pelvic alignment and pelvic control exercises in 

improving the functioning of stroke patients. [32] 

 

In this study, core strengthening exercises will be given to see the effect on pelvic tilt angle. 

This study will help to find out the significance of core strengthening exercises on pelvic tilt 

angle on male stroke patient aged male.  
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RESEARCH QUESTION: 

Is there any effect of four weeks core strengthening exercises on anterior and posterior pelvic 

tilt angle in male chronic stroke patient. 
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HYPOTHESIS: 

 

 

Null Hypothesis: 

There is no significant effect of four weeks core strengthening exercises on anterior and 

posterior pelvic tilt angle in male chronic stroke patient. 

 

Alternate Hypothesis: 

There is significant effect of four weeks core strengthening exercises on anterior and 

posterior pelvic tilt in male chronic stroke patient. 
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AIM: 

To find the effect of four week core strengthening exercises on Anterior and Posterior pelvic 

tilt in male chronic stroke patients. 
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OBJECTIVE: 

To study the effect of four weeks core strengthening exercises on anterior and posterior 

pelvic tilt angle in male chronic stroke patient. 
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REVIEW OF LITERATURE: 

1. Wajeeha Mahmood1*, Hafz Syed Ijaz Ahmed Burq2,et al (2022) conducted a study 

on “Effect of core stabilization exercises in addition to conventional therapy in 

improving trunk mobility, function, ambulation and quality of life in stroke patients: a 

randomized controlled trial with sample size of 41 stroke patient, patients were 

divided into two groups , control group with 21 subjects and experimental group with 

20 subjects, Intervention was given Control group underwent conventional treatment 

for stroke for 40 min/ day, 5 times/ week for 8 weeks and for Experimental group 20 

subjects received core stability training for additional 15 min along with conventional 

treatment, along with Main outcome measures were Trunk impairment scale (TIS), 

functional ambulation category (FAC), stroke specific quality of life (SSQOL) and 

trunk range of motion (ROM), and found that the differences between the control 

group and experimental group post-treatment were statistically significant for trunk 

impairment, functional ambulation, quality of life, and frontal plane trunk motion (p-

value<0.05) with higher mean values for core stabilization training. The frontal plane 

trunk mobility and rotation showed non˗signifcant differences post-treatment (p-

value>0.05) and hence Concluded that core stabilization training is better as compared 

to the conventional physical therapy treatment for improving trunk impairments, 

functional ambulation and quality of life among patients of stroke. The core 

stabilization training is also more effective in improving trunk mobility in sagittal 

plane. [33] 
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2. Suruliraj Karthikbabu, PT, PhD, Sailakshmi Ganesan, et al(2022) conducted study on 

“Core Stability Exercises Yield Multiple Benefits for Patients With Chronic Stroke:A 

randomized controlled trail”, study was an assessor blinded randomized controlled trail with 

84 ambulatory patients diagnosed with middle cerebral artery stroke, randomly assigned to 

three training groups. Two experimental groups practiced core stability exercises either on 

stable or on unstable support surfaces. In contrast, the control group received standard 

physiotherapy. All the participants underwent an hour-long training session a day, thrice a 

week over a 6-week duration, and followed-up after 12 months with outcome measures used 

Trunk Impairment Scale for core muscle strength, weight-bearing asymmetry in standing, and 

Activities-specific Balance Confidence scale, Results show Compared with the control group, 

the two experimental groups demonstrated a significant improvement on all the outcome 

measures from baseline to post training and from baseline to 12-months follow-up (P < 

0.001). The two experimental groups demonstrated no significant difference between them on 

all the measures (P > 0.05) and Concluded that Core stability exercises on stable and unstable 

support surfaces are equally beneficial in improving trunk control, core muscle strength, 

standing weight-bearing symmetry, and balance confidence of ambulatory patients with 

chronic stroke than the standard physiotherapy. [34] 

 

3. Rosa Cabanas-Valdés1,* , Lídia Boix-Sala 2,3(2021) studied “The Effectiveness of 

Additional Core Stability Exercises in Improving Dynamic Sitting Balance, Gait and 

Functional Rehabilitation for Subacute Stroke Patients (CORE-Trial):Study Protocol for a 

Randomized Controlled Trial”, a single-blind multicenter randomized controlled trial, in this 

study two parallel groups were divided into two both performed same type of therapy. In 

control group 110 particpants and in experimental group 110 participants, the control group 

performed conventional physiotherapy (1 hr/session) mainly focused on balance, wereas 
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experimental group performed CSE (30 min) in additional to conventional exercises(1 

hr/session in total)further more EG divided into two groups (n=55) half of the patients 

performed CSE plus transcutaneous electrical stimulation (TENS), primary outcome measure 

that were used to assess Spanish version of TIS for Dynamic sitting, Brunal Balance scale for 

stepping, Postural Assessment for stroke patient for Postural control, Berg balance scale for 

standing balance, BTS G˗walk (accelerometer) for gait speed and rate of fall, Modified 

Ashworth scale for lower limb spasticity, Barthel index scale for Activities of daily 

life,EQ˗5D˗5L for quality of life secondary outcome measure used. Baseline assessment 

evaluation taken (T0),at three week (T1), at five week(end of intervention)(T3),at 17 week 

(T3) and at 29 week (T4) duration of 29 week per patient ( 5 week intervention followed by 

24 week post intervention) Hence they concluded that study shows positive result 

incorporating with core stabilizing exercises in early phase of Rehabilitation program. [35] 

 

4. Tae-sung In 1,†, Jin-hwa Jung 2et al(2021), conducted a study “Effect of Posterior Pelvic 

Tilt Taping on Pelvic Inclination, Muscle Strength, and Gait Ability in Stroke Patients: A 

Randomized Controlled Study” in this study 40 patient were recruited randomly and divided 

into two groups, in each group (n =20), the posterior pelvic tilt taping (PPTT) group (n = 20) 

and the control group (n = 20). All participants underwent sitting-to-standing, indoor 

walking, and stair walking training (30 min per day, 5 days per week, for 6 weeks). The 

PPTT group applied posterior pelvic tilt taping during the training period, while the control 

group did not receive a tape intervention. Pelvic inclination was measured using a palpation 

meter (PALM). A hand-held dynamometer and the 10-meter walk test were used to measure 

muscle strength and gait ability. Result showed Significantly greater improvements in the 

pelvic anterior tilt were observed in the PPTT group than in the control group (p < 0.05) and  

Muscle strength in the PPTT group was significantly increased compared to the control group 
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(p < 0.05)Significantly greater improvements in gait speed  in the PPTT group than the 

control group were also observed and  Concluded that posterior pelvic tilt taping may be used 

to improve the anterior pelvic inclination, muscle strength, and gait ability in stroke patients.  

5. Hiroki Tanikawa a, Keisuke Inagakib et al (2020) studied the Validity of quantitative 

assessment of posterior pelvic tilt and contralateral vaulting in hemiplegia using 3D treadmill 

gait analysis, in this study Forty-six healthy control subjects and 112 hemiplegic patients 

participated in this study, Of the 112 patients, 50 were selected into each abnormal gait 

pattern group, with some overlap. Three experienced physical therapists observed their 

walking and graded the severity of the two abnormalities in five levels. An index to quantify 

each of the two abnormal gait patterns was calculated from the three-dimensional treadmill 

gait analysis. The index values of patients were compared with those of healthy subjects and 

with the results of observational gait assessment done by three physical therapists with 

expertise in gait analysis, The index values were significantly higher in hemiplegic patients 

than in healthy subjects (28.0% and 44.7% for the posterior pelvic tilt in healthy subjects and 

patients, respectively and 0.9 and 4.7 for the contralateral vaulting, respectively) thus, result 

shows strong correlation was observed between the index value and the median observational 

rating for two abnormal gait patterns (r = −0.68 and −0.72) hence concluded that indices for 

posterior pelvic tilt and contralateral vaulting are useful for clinical gait analysis, and thus 

encouraging a more detailed analysis of hemiplegic gait using a motion analysis system. [36] 

 

6. Mishra Ashwini V1, Ganvir Suvarna S1(2021) conducted a Systemic review “Relationship 

of Pelvic Alignment with Balance and Gait in Patients with Stroke”, Four databases were 

taken from(PubMed, Google Scholar, Cochrane, Science Direct) were searched to identify 

eligible studies using the keywords Pelvic Alignment, Gait, Balance, Stroke. Only 
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observational studies published in last 10 years (2010-2020) were included in this review and 

results Thirteen studies were included in the review conducted on sub-acute and chronic 

stage. All studies investigated the affection of pelvic mal-alignment, balance and gait in 

combination of two variables except 3 studies which investigated the combined effect of 

pelvic inclination on both balance and gait, The abnormal pelvic tilt results in lateral 

displacement of the pelvis on affected side, altered Base of Support, reduced balance control, 

asymmetry in weight bearing leading to altered gait thus they found conclusion that Pelvic 

tilt, anterior and lateral has a significant impact on static balance, gait variables, weight 

bearing symmetry.[37] 

 

7. Moshera Hassan Darwish et al.2019 studied the “influence of pelvic inclination on sit 

to stand task in stroke patients”, in this study thirty male hemi-paretic stroke patient (GI) and 

fifteen matched healthy volunteer subjects (GII) sample of study. stroke patients were 

assigned into equal groups (group Ia and Ib ). sagittal pelvic tilt angle were by using the 

palpation meter inclinometer during sitting position and during initiation and mid of STS by 

using two dimensional (2D) video-based motion analysis system were used. Time of five 

repetition STS test was used to assess the ability of perform STS task. on basis of finding 

they concluded that abnormal pelvic alignment and movement affect the function 

performance of stroke patient during sitting and sit to stand task.[38] 

 

 

8. L. Sai Kiran1 et al.2019, studied “Relationship between Pelvic Alignment Variables 

on Symmetrical Lower Limb Weight Bearing in Post Stroke Survivors- A Cross Sectional 

Observational Study” with 100 subjects were enrolled in this study, if they met the inclusion 
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criteria. The subjects were assessed for the weight distribution on both the lower limbs using 

two identical digital weighing machines. The pelvic variables were measured using the Palm 

device. Other assessments include functional scales like Berg Balance Scale, Trunk 

Impairment Scale and Lower Extremity Functional Index in addition to tone and power 

examination.in this study they come to conclusion that pelvic variables do have an effect on 

lower limb weight bearing in post stroke survivors. [39] 

 

9. Megha Mehta1, Abraham M. Joshua2 et al,2019; conducted A Randomized 

Controlled Trial study “Effect of Taping of Thoracic and Abdominal Muscles on Pelvic 

Alignment and Forward Reach Distance Among Stroke Subjects” including Thirty subjects 

with stroke attending the physiotherapy program at Department of Physiotherapy at a tertiary 

care hospital underwent this randomized controlled experimental study. Subjects in the 

experimental group received taping, along with conventional physiotherapy treatment, for 

restricting thoracic kyphosis and facilitating abdominal muscles. Subjects in the control group 

received only conventional physiotherapy treatment. To assess the change in pelvic alignment 

and forward arm reach distance while sitting, Palpation MeterTM (PALMTM) and sit and 

reach test were used, respectively and hence that Taping as an adjunctive treatment method to 

physiotherapy can cause immediate as well as short-term improvement of pelvic alignment in 

sitting, following stroke. It also, immediately improves the sit and reach distance in the same 

population. [40] 

 

10. 1Harshali Gurli, 2Suvarna Ganvir in 2019, conducted study to see the “EFFECT OF 

PELVIC TILT ON GAIT PARAMETERS IN PATIENTS WITH STROKE”, It was a cross-

sectional study conducted on 18 patients with stroke. Anterior and Lateral Pelvic Tilt of 
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stroke subjects were measured using pelvic inclinometer. The deviation in pelvic tilt was 

measured in degrees. Patients were asked to walk on a given platform with or without 

assistive device. Following this, Gait parameters were measured like stride length, step 

length, step width and cadence. Results were found that there is a significant relationship 

between Anterior Pelvic Tilt, Lateral Pelvic Tilt and gait parameters in patients with stroke. 

[41] 

 

11. Mohamed H. Marzouk,M.Sc .*,Mohamed S.EL.Tanmawy,MD.**et al,2019, conducted a 

study “Effect of pelvic control  exercises on pelvic Asymmetry & Gait in Stroke patients”. In 

this study they have selected 30 male ischemic stroke patients, among age group of 45 to 60 

years, the patients were divided into two equal groups , group (GA) treated with selected 

physical therapy program and study group (GB) treated by same physical therapy program 

with additional to pelvic control exercises, outcome measure to assess spatiotemporal gait 

parameter were assessed with Biodex gait trainer 2TM system and sagittal pelvic angles 

measured by palmation meter (PALM) inclinometer in standing position they found that after 

post treatment there were a significant improvement in all measured variable except step 

length of the non˗affected side in both groups.in comparsion between both group revealed a 

significant decrease in anterior pelvic tilting angle on both side,the average step length of the 

affected foot with significant increase in the percent of time spent on the affected foot in 

favor to (GII) (p<0.05),there were no significant difference noted in average walking speed 

and in average step length of the non affected side was detected between both group and  

hence concluded that pelvic control exercises have positive effect on the pelvic asymmetry 

and consequently on gait performance in stroke patients. [42] 
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12. Onwudiwe, C.O et al.2018, studied the “EFFECTS OF CORE STRENGTHENING 

EXERCISES ON DYNAMIC BALANCE AND GAIT SPEED IN STROKE SURVIVORS” 

with 48 stroke survivors participated in this study. A simple random sampling in which 

participants were consecutively allocated into experimental and control groups was 

employed. The experimental group received core strengthening exercise in addition to 

conventional exercise while the control group had conventional exercise only. Dynamic 

balance was measured by maximum reach distances and gait speed was evaluated using 10-

mteres walk test. Assessment of dynamic balance and gait speed was performed before 

treatment and six weeks after. Found its an holistic approach targeting all the core muscle 

groups and their corresponding motions should be adopted when executing core 

strengthening exercise.[43] 

13. 1Nishita Gandhi,²Rupali Salvi (PT),2017; studied “CORRELATION BETWEEN 

PRONATED FOOT AND PELVIC INCLINATION, FEMORAL ANTEVERSION, 

QUADRICEPS ANGLE AND TIBIAL TORSION” , it was an observational study was 

performed on 60 subjects in the age group of 18-30 years with a BMI of not more than 30. 

Foot Posture Index was performed on the subjects, and people with a score of +6 or more 

were selected. Pelvic inclination, femoral anteversion, Q-angle and tibial torsion were 

measured. Correlation between the Foot Posture Index score and the above four static 

alignment factors was done using Graph Pad Prism 7 (Pearson’s correlation coefficient and 

Spearman’s correlation coefficient), in conclusion they found that there is no significant 

correlation between foot pronation and pelvic inclination, femoral anteversion, Q-angle and 

tibial torsion. However, the correlation between these factors cannot be completely ignored, 

and thus, further studies and literature are required to prove the same. [44] 
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14. Vishal Sharma1, Jaskirat Kaur2, in 2017 studied that “Effect of core strengthening 

with pelvic proprioceptive neuromuscular facilitation on trunk, balance, gait, and function in 

chronic stroke” s. Twenty-three participants with chronic stroke were recruited and randomly 

allocated to one of the two groups: core strengthening combined with pelvic PNF (group 1, 

n= 13), and pelvic PNF with trunk flexibility exercises (group 2, n= 10). Intervention was 

given to both groups for 60 min per session 5 times per week for 4 weeks. Performance of 

both groups was evaluated on Trunk Impairment Scale, Tinetti Performance Orient Mobility 

Assessment (Tinetti-POMA), Balance Evaluation Systems Test (Mini-BESTest), Wisconsin 

Gait Scale, and Barthel Activities of Daily Living Index prior to and after the completion of 

the intervention. result was found that core stabilization combined with pelvic PNF was more 

effective for improving trunk impairment, balance and gait of chronic stroke patients.[45] 

 

15. Lavnika Dubey Suruliraj Karthikbabu et al.2017, conducted a randomized control trail 

“Effects of Pelvic Stability Training on Movement Control, Hip Muscles Strength, Walking 

Speed and Daily Activities after Stroke,in this study they included 34 patients aged 56 (11) 

years with the post stroke duration being 31 (22) weeks. Patients with medical stability, an 

ability to follow verbal instructions, independent sitting balance and supervised walking 

capacity were included. In experimental group 13 underwent the pelvic stability training and 

the control group 13 were subjected included to standard physiotherapy for 1 h a day, 3 times 

a week for over 6 weeks in a stroke rehabilitation setting. Trunk Impairment Scale 2.0 (TIS 

2.0), Fugl Meyer Assessment of Lower Extremity (FMA-LE), hip muscles strength (lb.), gait 

speed, pelvic tilt and modified Barthel Index (MBI) were the outcome measures. concluded 

that Pelvic stability training was found to be beneficial in improving the trunk and lower 

extremity movement control,hip muscles strength, gait speed and daily activities in stroke. [47] 
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16. Yang-Ting Wu⋅Yu-Won Choe,et al, 2017 studied “ The Immediate Effects of Posterior 

Pelvic Tilt with Taping on Pelvic Inclination, Gait Function and Balance in Chronic Stroke 

Patients.A cross ˗over experimental study conducted on fourteen chronic stroke patient and 

they  were assigned three interventions: posterior pelvic tilt taping, placebo taping, and no 

taping, in random order. After tape application, subjects were asked to complete: 1) Anterior 

pelvic tilt measurement, 2) 10-Meter Walk test, and 3) Limits of stability (LOS) test. To 

eliminate the learning effect of the tape after tearing off the tape, a 10 minute break was given 

between posterior pelvic tilt taping intervention and placebo taping intervention, and noted 

that there were a Significant decreases were observed for the anterior pelvic inclination on 

both sides after posterior pelvic tilt taping application compared with placebo taping and no 

taping application (p<.05). Post hoc test results differed significantly in the 10-meter walk 

test after intervention (p<.05). However, there were no significant differences in limits of 

stability test after intervention (p>.05), and concluded that Posterior pelvic tilt taping in 

chronic stroke patients decreases the inappropriate anterior pelvic inclination immediately 

and improves gait function, but it has little effect on balance. [47] 

 

17. Ja-Shin Gu1, Sung-Jin Choi2, et al,2016, conducted study to observe “Effects of 

Pelvic Tilt Training using Inclinometer on Joint Position Sense and Postural Alignment in 

Patients with Chronic Stroke”. including Thirty-one subjects with chronic stroke were 

divided into two groups: the experimental group (16 subjects) and the control group (15 

subjects). Subjects in both groups received neuro-developmental therapy five times per week. 

In addition, the patients in the experimental group also received pelvic tilt training using an 

inclinometer for 30 minutes, 3 times a week for 4 weeks. Maximal range of anterior, posterior 
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pelvic tilt and joint position sense were used to evaluate pelvic tilt motion. Image analysis 

was performed for evaluation of postural alignment on in standing position. These findings 

suggest that pelvic tilt training using an inclinometer may help to improve range of pelvic tilt 

and joint position sense of stroke patients. [48] 

 

18. Hidekazu Suzuki, Kenji Endo*et al.2016, studied “Sagittal lumbo-pelvic alignment in 

the sitting position of elderly persons”.in this study they included 73 young adult subjects (48 

men and 25 women; age 34.4 ± 8.1years) and 107 elderly subjects (65 men and 42 women; 

age 67.6 ± 8.3 years). The following radiographic parameters were determined by computer-

assisted measurement: L1L5 angle (L1L5), lumbosacral angle (LSA), sacral slope (SS), pelvi 

tilt (PT), and pelvic incidence (PI).and concluded that The elderly people in the sitting 

position showed greater lumbar lordosis and higher sacral slope than in young adults, and the 

correlations among lumbo-pelvic parameters were poorer than those of young adults. Thus, 

when moving from sitting to standing, the lumbo-pelvic mobility in the sagittal plane is 

suspected to be poor in elderly persons. [49] 

 19.Suruliraj Karthikbabu, Mahabala Chakrapani1 et al.2016 studied “Relationship 

between Pelvic Alignment and Weight‑bearing Asymmetry in Community‑dwelling Chronic 

Stroke Survivors”. cross‑sectional study was conducted in tertiary care rehabilitation centers. 

In standing, the lateral and anterior pelvic tilt angle of chronic stroke survivors was assessed 

using palpation (PALM™) meter device. The percentage of WBA was measured with two 

standard weighing scales. Pearson correlation coefficient (r) was used to study the correlation 

between pelvic tilt and WBA. They found that Excessive lateral pelvic tilt toward the most 

affected side in standing may influence the weight‑bearing ability of the ipsilateral lower 

extremity in community‑dwelling chronic stroke survivors. [50] 
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20. Suruliraj Karthikbabu et al.2016, studied “Pelvic alignment in standing, and its 

relationship with trunk control and motor recovery of lower limb after stroke”. A cross-

sectional study was conducted on 116 ambulant patients after stroke were assessed for their 

pelvic tilt angles in standing and trunk control using a palpation meter (PALM device) and 

the Trunk Impairment Scale (TIS), respectively. The pelvic tilt values were correlated to TIS 

scores by the Pearson’s correlation coefficient, and they concluded ,Pelvic alignment when 

standing is not normal after stroke, and this is influenced by poor trunk control and 

impairment of the lower extremities. Assessment of the pelvis provides further insight into 

planning the appropriate rehabilitation strategies in stroke. [51] 

 

21. Rosa Cabanas-Valdés1 et al.2015, they conducted a randomized controlled trial study 

“The effect of additional core stability exercises on improving dynamic sitting balance and 

trunk control for subacute stroke patients”. With eighty patients (mean of 23.25 (±16.7) days 

post-stroke) were randomly assigned to an experimental group and a control group, Both 

groups underwent conventional therapy for five days/week for five weeks and the 

experimental group performed core stability exercises for 15 min/day. The patients were 

assessed before and after intervention. Trunk Impairment Scale (Spanish-Version) and 

Function in Sitting Test were used to measure the primary outcome of dynamic sitting 

balance. Secondary outcome measures were standing balance and gait as evaluated via Berg 

Balance Scale, Tinetti Test, Brunel Balance Assessment, Postural Assessment Scale for 

Stroke (Spanish-Version), and activities of daily living using Barthel Index, the results found 

was Core stability exercises in addition to conventional therapy improves trunk control, 
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dynamic sitting balance, standing balance, gait and activities of daily living in subacute post-

stroke patients.[52] 

22. Seon Woong Kong et al.2015, studied “Correlation between balance and gait 

according to pelvic displacement in stroke patients” , with 58 stroke patients who had been 

admitted to a hospital. A Global Postural System was used to measure pelvic displacement. 

To measure the balance ability, a Tetrax balance system was used to measure the weight 

distribution index and stability index. Gait ability was measured during the 10-Meter 

Walking Test and Figure-of-8 Walk Test, concluded that the increased pelvic displacement in 

stroke patients results in a decrease in balance ability and gait speed. Hence suggested control 

of pelvic displacement is necessary before functional training for patients with stroke. [53] 

 

23. Geert Verheyden, PhD et al.2014, conducted study on “Postural Alignment Is Altered 

People With Chronic Stroke and Related to Motor and Functional Performance” 

observational, cross sectional study on Twenty-one subjects with stroke and 22 age-matched 

healthy comparison subjects participated in. Data collection included measurements of 

thoracic, lumbar, sacral, and overall postural alignment in the sagittal plane in both sitting 

and standing. Measurements were made in different postures, including: upright, flexed 

forward, and extended backward. Clinical outcome measures included the Trunk Impairment 

Scale and its subscales, Fugl-Meyer Scale, Berg Balance Scale, Barthel Index, and Stroke 

Impact Scale used. Concluded that, People with chronic stroke have altered postural 

alignment in standing compared with subjects without neurological deficits. Investigating 

interventions focusing on increasing anterior and posterior pelvic tilt seem warrant. [54] 
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24. Shivani Pathak, Vijaya Kumar K1 et al.2014, conducted cross sectional study to study 

“The relationship between pelvic alignment and trunk control in stroke subjects” , 38 supra-

tentorial stroke subjects with more than 3 weeks duration and who can be able to sit 

independently were recruited. Were the medio-lateral pelvic alignment of the stroke subjects 

was measured in sitting using the PALM™. The deviation in the pelvic tilt on the paretic side 

in comparison to the non-paretic side was measured in degree. Following which the trunk 

control was evaluated using the Trunk Impairment Scale. Result observed that Pelvic 

alignment influences the trunk control and is also available to be associated significantly with 

the acute phase of stroke (3 weeks to 3 months). Brunnstrom’s Stage of lower extremity 

motor recovery is also associated significantly with the static and dynamic sub scores of the 

TIS, hence trunk control may influence extremity motor recovery. [55] 

 

25. Eun-Jung Chung, PT, PhD1),et al, 2013 studied, “The Effects of Core Stabilization 

Exercise on Dynamic Balance and Gait Function in Stroke Patients” . 16 stroke patients were, 

who were randomly divided into two groups: a core stabilization exercise group of eight 

subjects and control group of eight subjects.  Subjects in both groups received general 

training five times per week. Subjects in the core stabilization exercise group practiced an 

additional core stabilization exercise program, which was performed for 30 minutes, three 

times per week, during a period of four weeks. All subjects were evaluated for dynamic 

balance(Timed Up and Go test, TUG) and gait parameters (velocity, cadence, step length, and 

stride length).concluded that The results of this study suggest the feasibility and suitability of 

core. [56] 

26.J.Y. Lazenneca,∗,et al,2013,studied “Lumbar-pelvic-femoral balance on sitting and 

standing lateral radiographs”. Trunk balance in upright stance expresses an individual 
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postural strategy found on anatomic and functional parameters. The ‘‘pelvic vertebra’’ is an 

essential transitional region for the coherence of spinal parameters (notably, lumbar lordosis 

and thoracic kyphosis) and pelvic parameters (sacral slope, pelvic tilt and incidence). 

Deterioration of this postural harmony is often associated with spinal aging, maladjusted 

spinal arthrodeses, or mechanical abnormalities of the hip joints. Spinal surgeons are aware 

of the importance of detecting and analyzing sagittal imbalance, whether compensated or not. 

The influence of the hip joint, however,is underestimated and poorly objectified on 

conventional imaging, as are its interrelations with overall lower-limb posture. Currently, hip 

surgeons focus basically on the pelvis as bone reference in planning implantation, per 

operative adjustment and failure analysis. The anteroposterior (AP) pelvic view is the gold 

standard, with lateral views being little used. Influenced by the classic anatomic attitude in 

favor of transverse slices in dorsal decubitus, CT is considered the reference method for 

‘‘horizontal’’ assessment of the hip joint. The present study draws attention to a more global 

vision of the pelvic and subpelvic regions in the sagittal balance of the trunk, relying on the 

sitting as well as the standing posture, as both involve subtle mechanisms of adaptation 

governed by the pelvic incidence are stabilization exercise for stroke patients. [57] 

 

27. Sylvie Messier, MSc, OT et al.2004,studied “Dynamic Analysis of Trunk Flexion 

After Stroke” with 2 controlled group, persons with hemiparesis and healthy control , : A 

convenience sample of 15 persons with poststroke hemiparesis (age, 69.412.0y; 3mo 

poststroke; total motor function range, 63–95/100) on the Fugl-Meyer Assessment and of 13 

healthy persons (age, 67.87.5y), Interventions were given to Subjects in sitting position on a 

chair placed on a forceplate with their feet on 2 additional force plates. A target was placed 

directly in front of or at a 45° angle from the midline at 66% of the nonparetic/dominant arm 

length. Subjects’ task was to touch the target with their forehead. Main Outcome Measures by 



32 
 

Amplitude and speed of trunk movements, displacement of the global center of pressure 

(COP), and percentage of body weight distributed on the buttocks and the feet, in results 

observed that similar amplitude of trunk flexion with and decreased displacement of COP and 

a lower weight bearing on the feet suggest smaller anterior displacement of the body mass. It 

is possible that trunk movements in persons with hemiparesis are executed by the upper trunk 

with very little anterior tilt of the pelvis. [58] 

 

28. Vishakha Darak, Suruliraj Karthikbabu conducted a cross sectional study, “Lower 

limb motor function and hip muscle weakness in stroke survivors and their relationship with 

pelvic tilt, weight-bearing asymmetry, and gait speed, Eighty patients with chronic stroke, a 

mean and standard deviation (SD) of post-stroke duration of 350 ± 664 days, age of 30-70 

years, independent standing, and 10-meter walking capacity participated in the study. Hip 

muscular strength was measured using a handheld dynamometer (HHD) and motor function 

was assessed by Fugl-Meyer Assessment of lower extremity (FMA-LE). The WBA was 

recorded using two weighing scales; whereas the pelvic tilt and gait speed were evaluated 

using palpation meter (PALM) and 10-meter walk test, respectively. Concluded that Motor 

performance of the paretic lower limb was highly correlated with WBA and gait speed in 

stroke survivors. Overall hip muscle strength of paretic side had a moderate correlation with 

WBA, excessive pelvic tilt, and gait speed. [59] 
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METHODOLOGY: 

Type of study design- Pre-test Post-test design. 

Study setting- physiotherapy OPD/tertiary health care center. 

Duration of study- 18 months. 

Sampling technique- Convenient sampling method.  

Study population- 45-60 years Male with stroke.  

Sample size- n=25. 

Sample size estimation- 

As per study done by Moshera Hassan Darwish1, Sandra Ahmed2,  Manar El-sayed Ismail1* 

and Heba Ahmed Khalifa1,in which the mean= -11.47,standard deviation (SD)=3.6 

  the formula for sample size    

                  n=𝟒𝑺𝑫𝟐/(𝑳 𝟐) 

                   𝑛=(4 ×3.6× 3.6)/4 

                   L=±2 (absolute precision) 

                  required sample size 25. 
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Selection criteria – 

Inclusion criteria- 

1. Male stroke patient. 

2. Chronic stroke patient. 

3. First episode of stroke only. 

4. Mini-Mental Status Examination [MMSE]≥23) 

5. Modified Ashworth scale degree of spasticity (1:1+) in lower limb. 

6. Patient is able to get up from sit to stand with or without aid. 

7. Patients willing to participate. 

 

Exclusion criteria- 

1.Female stroke patient. 

2.Patient with visual, auditory impairment, leg length discrepancy. 

3.History of pervious stroke or other neurological disorder. 

4.Any other Musculo-skeletal problem in back, pelvic and lower limb.  

5.Patients not willing to participate. 
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WITHDRAWAL CRITERIA: 

1. If the patient diagnosed with any of the disorder stated in exclusion criteria during 

study period. 

2. Discontinuity in treatment. 

 

OPERATIONAL DEFINITION: 

stroke- Stroke is a leading cause of disability worldwide, which is defined as ‘rapidly 

developing clinical signs of focal (at times global) disturbance of cerebral function, lasting 

more than 24 hours or leading to death with no apparent cause other than that of vascular 

origin. (1,2) 

Pelvic inclination/pelvic tilt-it is defined as the angle between the horizontal plane and 

the midpoint of the posterior superior iliac spine (PSIS) and the midpoint of the anterior 

superior iliac spine (ASIS). (7) 

Core strengthening – In the current study, core strengthening involves trunk muscle 

(trunk- flexors, extensor, rotators, sides flexors) along with core muscles exercises are 

considered as the exercises which involves the core muscles acting on the pelvis in stroke 

patient. 
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Outcome measures: 

1.pelvic inclinometer: -The pelvic inclinometer is a hand-held instrument designed to 

measure innominate bone inclination.it consist of two finger brace to allow for concurrent 

palpation of the ipsilateral ASIS and PSIS of an innominate bone, a spirit level, and an 

electric level. (15)  it has intrarater reliability of 0.76 and 0.91, and a good interrater reliability 

of 0.52 to 0.92 [52] 

 

 

 

2.Stool. 
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3.pen 

 

 

4.paper 

 

 

 

Method of data collection: 

The study was performed on chronic male stroke patient. Permission from the institutional 

head and ethics committee was taken. Intervention was explained. Written consents from the 

participants were taken. Subjects fulfilling the inclusion criteria were included in the study. 

Demographic Data was obtained. Pre intervention pelvic tilt angle were noted for Anterior 

and posterior pelvic tilt. Participants were encouraged to perform exercise for 4 weeks. Post i 
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intervention pelvic tilt angle were again noted. Data was collected and analyzed. 

 

Data management and analysis: 

• The data collected was entered in the excel sheet. 

• Subjects was matched in both the groups according to the age , gender , duration of 

onset ( ≥ 6 months ) and cause (Hemorrhagic or Ischemic). 

• Participant identity and information was kept confidential. 

• The sample size was calculated by EPI info software . 

• The mean, standard deviation and percentage was calculated.  

• p ≤ 0.05 was considered statistically significant. 

• For within the group ( pre and post ) paired t-test test was used.  

Evaluating tool and method: 

Measurement of pelvic tilt angle. 

 The pelvic inclinometer leveling device that combines of caliper and inclinometer, [50] The 

pelvic angle was measured in position in which patient was asked to perform sit to stand 

movement, when patient stood comfortably in standing position patient was cross both arm 

over chest, ASIS was palpated and asked to maintain position. The angle movement in 

sagittal plane was measured by placing one end of caliper on Anterior superior iliac spine 

(ASIS) and other end of caliper posterior superior iliac spine (PSIS), in case Anterior pelvic 

tilt, positive value indicated and Posterior pelvic tilt, negative value were indicated. [60] 
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Intervention: 

• Subject was selected according to inclusion criteria. 

• Written consent for the study was taken from patient. 

• Subjects were selected from physiotherapy outpatient department of tertiary care 

hospital. 

• Pre intervention Anterior and Posterior tilt angle degree were noted. 

• Core strengthening exercises were given for 4 weeks in two subphases. 

Core strengthening exercises: - 

The core strengthening exercises consist of two subparts:  

First, the bed exercises that consist of 

•Bridge exercise the patient is asked lies down with the back, both knees in full flexion and 

feet flat on the floor and close to the buttock.  

• Then the patient ask to lift hip off the floor towards the ceiling as possible.  [61] 

2. Bridge exercise with one leg— 

• The patient is asked to lie down flat on back with hand placed side both knee in full 

flexion and feet on the floor. 

• The patient is asked to lift one foot  by extending the leg fully so it is roughly 45 

degree to the floor. 

• Ask to raise the hip , tighten the abdominals and buttock to support the until shoulder 

and knee is in straight line 
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• Hold the position, and lower the hip to the floor slowly keeping the leg extended and 

return to starting position. [61] 

3. Curl-ups with straight reaching— 

• Patient is asked to lie supine with both knee in full flexion and foot on floor. 

• Asked to come up by curling up head and bring chin toward chest neck to maintain in 

fix position. 

• While attempting this movement patient is asked to clasp both hand arm fully 

extending while curling up. 

• Stop when upper back is off the floor hold position for 5 sec.return  back to normal 

starting position. [62] 

5.Curl-ups with diagonal reaching— 

• The patient asked to lies supine with both knees in full flexion and floor resting on 

floor. 

•  Then patient asked to lift off head by flexing neck in fix position which both arm 

clasped getting shoulder off the floor curls and twist, reaching right elbow towards left leg.  

• Then returning to the floor and repeat twisting in the opposite direction lifting his 

shoulders just off the floor . [62] 

6. Quadruped exercise— 

• The patient asked lie prone then get on hands and knee. 

•  In that both shoulder full extended, elbow extended wrist flexed where both knees are 

bent to 90° flexion. 

• Then the patient is asked to maintain the position [61]. 
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8. Bird dog exercise— 

• initial position patient asked to maintain quadruped position so that both upper 

extremity and both femur lies horizontal to the ground. 

• The patient is asked to maintain the back flat and extended elbow and wrist neutral 

the arm lies with ear. 

• Then is asked to extend hip and knee fully so that the lower extremity remains 

horizontal to the ground . [61] 

At each exercise, there is hold for 5 s and repetition from 10 times. 

The second subpart is the ball exercises that consisted  

1.Bridge exercise—the patient lies supine on the floor with knees straight, feet resting on 

physio-ball, arms at sides; draw in abdominal muscles; slowly lift the buttocks off floor. 

• the patient lies supine on the floor with hips and knees bent to 90° over a physio-ball; 

draw in abdominal muscles; slowly and with control, rotate knees to one side keeping 

hips in contact with the floor. 

•engage abdominal obliques to pull knees back to center and repeat on the opposite side [61] . 

 At each exercise, there is hold for 5 s and repetition from 10 times. 
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1.PELVIC BRIDGING 

 

 

2.BRIDGING WITH ONE LEG 
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3. CURL UP WITH STRAUGHT REACH 

 

 

4.CURL UP WITH DIAGONAL REACH 
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5.QUADRUPED 

 

 

6. BIRD DOG 
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7.BRIDE EXERCISE ON BALL 

 

 

ASSESSMENT OF PELVIC TILT ANGLE STANDING. 
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GENERAL PROCEDURE: 
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DATA ANALYSIS AND RESULT: 

 

 

DATA ANALYSIS AND RESULT: 

Data management and analysis procedure- Data was coded and entered in Ms-excel  

sheet and analyzed in Epi info software. 

Statistical analysis, Data analysis was included for both descriptive and interferential 

statistics. 

paired t-test was performed. 

Descriptive statistics was used to summarize quantitative variables with mean and  

standard deviation. 

P≤0.05 was considered to be statistically significant. 

RESULT: 

The study included 25 chronic stroke patient, fulfilling the eligibility criteria with an aim to 

know the effect of four week core strengthening exercises on anterior and posterior pelvic tilt 

angle in male chronic stroke patients. 

 Table no.1 and Graph no.1 shows the Age wise Distribution of patients in years, , 4 

no. of patients in (4545 year) age group, 7 no. of patients in (46 50 year) age group, 

6 no. of patients in (5155 year) age group, 8 no. of patients in (5660 year) age group. 
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 Table no.2 and Graph no 2 shows Distribution of patients as per Stroke side 

involvement, 14 no. of patient with Left side involvement with (56.0%), 11 no. of 

patients Right side involved with (44.0 %). 

 Table no.3 and Graph no.3 shows shows the pre and post intervention Anterior pelvic 

tilt angle changes with mean and standard deviation value of 8.8 and 1.331, and post 

intervention Anterior tilt angle 10.44 and 1.236. 

• Paired t test shows p value of <0.0001 extremely significant. 

 Table no.4 and Graph no.4 shows Pre and Post intervention posterior pelvic tilt angle 

changes with Mean and standard deviation value of -12.46 and 1.825 , -10.78 and 

2.467 . 

• Paired t test shows p value of <0.0001 extremely significant. 
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DISCUSSION: 

The present study was aimed to investigate the effect of four-week core strengthening 

exercise on Anterior and Posterior pelvic tilt angle in male chronic stroke patient. The 

estimated sample size was 25. After the approval from the university the sample collection 

was started subjects were selected on basis of selection criteria for study. 

 

In this pre˗post test design study core strengthening exercises were given to male stroke 

patients for 4 weeks. The pelvic inclinometer is pelvic levelling device that combines of 

feature of a caliper and inclinometer, device showed a good reliability of measuring pelvic tilt 

angle the an excellent intrarater reliability for measuring pelvic tilt that ranged from 0.76 to 

0.91, and good interrater reliability of 0.50–0.92 , Thus it is useful clinical tool for evaluating 

the pelvic tilt angle in chronic stroke patient. [50] 

 

According to Moshera Hassan Darwish and colleagues, when performing sit-to-stand 

movements, the anterior pelvic tilt angle decreases, ideal trunk muscle activation occurs when 

the pelvis is properly aligned with the trunk, and anterior upper body translation occurs by 

flexing the hip. Two fundamental strategies are employed when starting the transition from a 

sitting to a standing position: the momentum transfer approach and the zero-momentum 

strategy. Utilizing a hip flexion to move the COM(Centre of mass) toward and above the 

BOS (Base of support) and a strong concentric contraction of the lower extremities extensor 

muscles to elevate the body off the sitting surface, the momentum transfer technique 
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generates forward momentum as the trunk and head translate anteriorly. Excessive trunk 

flexion forward till COM is with BOS before sitting off is part of the zero-momentum 

technique. [38] 

 

 Due inadequate anterior pelvic tilt in stroke patients, while performing movement they tends 

to transfer and shift weight anteriorly, with decrease in antigravity extensor activity of lower 

limb because of poor alignment of head and trunk with pelvis during attempting seat off 

movement. 

 

In reference to the previous study the average pelvic tilt angle of neutral pelvic position and 

maximal Anterior and Posterior pelvic tilting position were 8.2 ± 4.4 ° , 21.2 ± 6.4° and  0.7 

±6.5°, respectively. Furthermore the average range of anterior and posterior pelvic tilting 

were 13.0 ± 4.9°, 8.9 ± 4.5° respectively. [63] 

 

Result of present study shows the Mean of pre and post intervention for anterior pelvic tilt 

angle  is 8.8 and 10.44, with p value of <0.0001 and mean for pre and post intervention for 

posterior tilt angle  -12.46 and -10.78, with  p value < 0.0001 were statistically  significant. 

Hence the present study shows positive effect of four week core strengthening exercise on 

Anterior and Posterior pelvic tilt angle in chronic male stroke patients. 

 

There are many studies which shows correlation between the trunk and pelvic Alignment, 

Mishra Ashwini v et al,systemic review study proves that due to asymmetrical pelvic 

alignment leads to asymmetrical weight bearing ability in stroke patient, on context with 
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various studies they have shown a positive correlation among pelvic alignment ,balance and 

gait. Concluded that there is influence of pelvic alignment on trunk and their relationship 

between balance and gait. [37] 

Hiroki Tanikawa et al study shows higher correlation in index value calculated through 3D 

motion analysis system on quantitative assessment of posterior pelvic tilt and contralateral 

vaulting during gait in hemiplegic patients. [64] 

Harshali Guruli et al proved the extremely significant relation of gait parameter with pelvic 

tilt angle, due to increase in Anterior pelvic tilt angle foot tends places is little beyond to 

other foot due to insufficient hip flexion control and extensor spasticity it helps to keep foot 

in forward position.concluded that it gives a strong relation between the Anterior pelvic tilt, 

Lateral pelvic tilt and gait parameter. [41] 

Tae sung In et al shows significant improvement of posterior pelvic tilt taping on the pelvic 

tilt,leg muscle strength and gait in stroke patients with excessive anterior pelvic tilt and stated 

that due  asymmetrical pelvic alignment in stroke patient cause negative effect on postural 

control, hence it is difficult to correct alignment as there no specific exercise protocol has 

been designed to correct the pelvic alignment. [36] 

Vishal sharma et al study proves that pelvic proprioception and core stabilizing exercise can 

be helpful to improve core stability in terms to maintain trunk control and improve functional 

ability in stroke patients. [45] 

Thus,Above mentioned studies support positive finding with results of present study which 

shows significant changes in pelvic tilt angles after intervention of four week core 

strengthening exercises on Anterior and posterior pelvic tilt in chronic male stroke patients. 
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STRENGTH: 

1. Pelvic inclinometer can be used in clinical practice to assess and measure the pelvic 

tilt angle. 
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CONCLUSION: 

 

• The present study concluded that there is significant improvement in Anterior and 

Posterior pelvic tilt angle in male chronic stroke patients after four week core 

strengthening exercises. 

• The result of study suggested Core strengthening shows the positive influence to improve  

Anterior and Posterior pelvic tilt angle. 

• The present study highlighted the importance of assessment of pelvic tilt angle in stroke 

patient. 
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LIMITATION: 

• In this study female were not included. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



55 
 

CLINICAL IMPLICATION: 

• Stroke is one of major cause of disability and limitations to carry out daily activities. 

• Core strengthening exercises plays vital part in stroke patients rehabilitation. 

• In chronic stroke patients core strengthening showed positive aspect in improving 

pelvic tilt angle and pelvic control. 

• For patients who are not able to continue with physiotherapy session in rehab centre, 

their care giver can easily taught core strengthening exercises with proper guidance. 

• Core strengthening exercises are safe and easy to perform. 
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RECOMMENDATIONS: 

• Effect of core strengthening and pelvic tilt angle can be studied female and results can 

be correlated. 

 

• The study is done on only male patients can also be done in female. 

 

 

• For further study comparison between male and female can be done. 
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SUMMARY: 

Stroke or cardiovascular accident is the sudden loss of neurological function caused by an  

interruption of the blood flow to the brain. For chronic stroke patients functional activity 

become very difficult task due year of disuse it has impacted ability which affects quality of 

life. A present pre post test design study was 25 individuals with chronic stroke were 

included. The study was done to examine the effect of four week core strengthening on 

Anterior and Posterior pelvic tilt angle in male chronic stroke patient. 

The data was analyzed using paired t-test was done. Result of present study shows the Mean 

of pre and post intervention for anterior pelvic tilt angle is 8.8 and 10.44, with p value of 

<0.0001 and mean for pre and post intervention for posterior tilt angle -12.46 and -10.78, 

with p value < 0.0001 were statistically significant. Hence the present study shows positive 

effect of four-week core strengthening exercise on Anterior and Posterior pelvic tilt angle in 

chronic male stroke patients. 

Thus this study concluded that there is significant improvement in Anterior and Posterior 

pelvic tilt angle in male chronic stroke patient. 
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TABLE AND GRAPH: 

TABLE NO 1: Age Wise Distribution Of Participants In Years. 

AGE GROUP (IN YEARS) 

SR.NO AGE GROUP FREQUENCY PERCENT 

1 41˗45 4 16.0 

2 46˗50 7 28.0 

3 51˗55 6 24.0 

4 56˗60 8 32.0 

 TOTAL 25 100.0 

 

 

 

 

 

 

 

GRAPH NO.1 Age Wise Distribution Of Participants In Years 
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Interpretation Table no. 1 and Graph no. 1 shows, 4 no. of patients in (4545 year) age 

group, 7 no. of patients in (46 50 year) age group, 6 no. of patients in (5155 year) age 

group, 8 no. of patients in (5660 year) age group. 
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TABLE NO.2: Distribution Of Patients as per stroke side of involvement. 

SIDE OF INVOLVEMENT 

  FREQUENCY PERCENT 

1 LEFT HEMIPLEGIA 14 56.0 

2 RIGHT HEMIPLEGIA 11 44.0 

 TOTAL 25 100.0 

 

GRAPH NO.2: Distribution Of Patients as per stroke side of involvement. 

 

 

Interpretation: Table no 2 and Graph no 2, shows involved side of participants,14 no. of 

patient with Left side involvement with (56.0%), 11 no. of patients Right side involved with 

(44.0 %) 
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TABLE NO.3: Pre and Post intervention pelvic Tilt Angle for Anterior Pelvic Tilt Angle 

in chronic stroke patient. 

ANTERIOR PELVIC TILT ANGLE 

 Mean  S.D t value p value 

Pre Intervention 

Tilt Angle 

8.8 1.331  

8.241 

 

<0.0001 

Post 

Intervention Tilt 

Angle 

10.44 1.236 

   

GRAPH NO.3: Pre and Post intervention pelvic Tilt Angle for Anterior Pelvic Tilt 

Angle in chronic stroke patient. 
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Interpretation: Table no. 3 and Graph no.3 shows the pre and post intervention Anterior 

pelvic tilt angle changes with mean and standard deviation value of 8.8 and  1.331 , and post 

intervention Anterior tilt angle 10.44 and 1.236. 

• Paired t test shows p value of <0.0001 extremely significant 
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TABLE NO.4: Pre and Post intervention pelvic Tilt Angle for Posterior Pelvic Tilt 

Angle in chronic stroke patient. 

POSTERIOR PELVIC TILT ANGLE 

 Mean S.D t value p value 

Pre intervention 

Tilt Angle 

-12.46 1.825  

8.500 

 

 

<0.0001 

Post 

intervention Tilt 

Angle 

-10.78 2.467 

GRAPH NO.4: Pre and Post intervention pelvic Tilt Angle for Posterior Pelvic Tilt 

Angle in chronic stroke patient. 

 

Interpretation: Table no.4 and Graph no 4 shows Pre and Post intervention posterior pelvic 

tilt angle changes with Mean and standard deviation value of -12.46 and 1.825 , -10.78 and 

2.467 . 

• Paired t test shows p value of <0.0001 extremely significant. 
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ANNEXURE I PROFORMA 

Annexure (A)- 

• Assessment Proforma: 

Date – 

Name – 

Age 

Gender 

Address – 

Occupation – 

Dominance – 

METHODE OF ASSESSMENT: 

Measuring tool: 

The pelvic inclinometer leveling device that combines of caliper and inclinometer, [50] The 

pelvic angle was measured in position in which patient was asked to perform sit to stand 

movement, when patient stood comfortably in standing position patient was cross both arm 

over chest, ASIS was palpated and asked to maintain position. The angle movement in 

sagittal plane was measured by placing one end of caliper on Anterior superior iliac spine 

(ASIS) and other end of caliper posterior superior iliac spine (PSIS), in case Anterior pelvic 

tilt, positive value indicated and Posterior pelvic tilt, negative value were indicated. [60] 
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Procedure: 

• Anterior and posterior pelvic tilt angle will be measured using pelvic inclinometer 

at first prior administration of core strengthening exercise. 

• For 4 weeks core strengthening exercise will be given for 5 days/week for 4 

weeks. 

• Exercises that will performed are bridge exercise,bridge with straight one leg,curl up 

with straight reach,curl up with diagonal reach,quadruped exercise,bird dog.and bride 

with physio ball.with 5 sec hold and 10 repetation. 

• After 4 weeks anterior and posterior pelvic tilt will be reassessed using pelvic 

Inclinometer. 
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ANNEXURE II (A,B,C) : PARTICIPANTS INFORMATION SHEET: 

ANNEXURE II (A) - PARTICIPANT INFORMATION SHEET (ENGLISH) 

Purpose: 

To ensure that written consent will be obtained from participant. 

Scope: 

This study includes stroke males subjects  are voluntarily willing to participate in this study. 

Responsibilities: 

The researcher will obtain written informed consent from all the participants who are  

voluntarily participant in the study. 

Procedure: 

1. The researcher will select participant among stroke subjects. 

2. The intervention protocol will be explained to answer the queries of the participants. 

3. If the participant decides to participate then consent form should be filled by participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the  

participant so as to verify the inclusion and exclusion criteria. 

6. If the participant wants to discuss this information with their family members then they  

entitled to do so before giving the consent. 
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General information to participants: 

1. Name: 

 Age: 

 Gender: 

 Date: 

You would be required to fill the proforma and the purpose of the research is to study: 

“Effect of four week core strengthening exercises on Anterior and Posterior pelvic tilt 

angle in male chronic stroke patient”. 

2. If you are willing to voluntarily participate in the study then you are expected to enrol  

with us right from the moment of filing proforma till the completion of the test. 

3. If you are uncomfortable during this period then kindly let us know so that we can help  

you and overcome your problems. 

4. You will not be given any reimbursement and compensation. 

5. If at any moment you want to discontinue from this research study then you are free to do  

so and there would not be any hindrance from our side. 

6. The details of the risk, discomfort, advantages and disadvantages of the study will be  

explained to you before obtaining the letter of consent. 

7. The data obtained from this study would be confidentially protected and maintained and  

if the photograph is used then your identity would not be revealed. 

8. All the risk of various test procedures required for the study will be explained to you and  
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accordingly the consent will be taken. 

9. If you feel exhausted or unable to complete the test please kindly let us know so that the  

necessary steps can be initiated. 

10. Name of the researcher: 

Phone number: 

Address: 

11. Name of the guide: 

Phone number: 

Address: 

12. Name of the institute: 
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ANNEXURE II (B): PATIENT INFORMATION SHEET (MARATHI) 

सहभागी वत्त ृपत्र: 

उद्देशः 

सहभागी कडून लेखी संमती घेतली जाईल याची खात्री करण्यासाठी. 

व्याप्ती: 

अभ्यासा मध्ये पुरुष अनुवांशशक लोकसंख्या समाववष्ट आहे आणि रवेच्छेने 

या अभ्यासा मध्ये भाग घेण्यास इच्छुक आहेत. 

उत्तरदाययत्व: 

अभ्यासा मध्ये रवेच्छेने भाग घेिारा या सवस सहभागीं कडून संशोाकांना लेखी मातहती 

तदली जाईल. 

प्रक्रिया: 

1. संशोाकांना अनुवांशशक लोकांमाील सहभागीची यनवड करेल. 

2. सहभागींच्या प्रशनांची उत्तर देण्यासाठी हरतक्षेप प्रोटोकॉल रपष्ट के ला जाईल. 

3. जर सहभागी ने भाग घेण्याचा यननसय के ला असेल तर सहभागी ने समंती फॉमस भरला  



79 
 

पातहजे. 

4. सहभागींच्या संमती नतंर अभ्यासाची प्रक्रिया सुरू होईल. 

5. समाववष्ट आणि वगळण्याच्या यनकषांची पडताळळी करण्यासाठी सहभागी कडून इतर 

कोि त्याही शारीररक समरयेचा तपशीलवार वैद्यकीय आणि इयतहास प्राप्त के ला जाईल. 

6. जर सहभागीं नात्याचं्या कुटंुबातील सदरयांसहया मातहती वर चचास करायची असेल तर 

संमती  

देण्यापूवीत ेतसे करण्यासपात्र आहेत. 

सहभागींना सामान्य मातहती: 

1. नाव: 

वय: 

 ळलगं: 

तारीख: 

2. आपल्याला प्रोफामास भरण्याची आवशयकता आहे आणि संशोानाचा हेतूहा अभ्यासकररे 

आहे: 

"चार आठवडयांच्या ओटीपोटात स्नायूबळकट करण्याचे व्यायाम पररिाम 
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ओटीपोटाचा झुकाव कोन तीव्र पुरुष स्रोकच्या रूग्िात एक पूवव आिि पश्चात 

परीक्षि ” 

3. आपप रवेच्छेने अभ्यासा मध्ये भाग घेऊ इस्त्च्छत असल्यास, आपप परीक्षेची पूततस  ा 

होई 

पयांत प्रोफामास दाखल करण्याच्या क्क्षापासून आमच्यासह आमच्याकडे नोंददी कररे अपेक्षक्षत 

आहे. 

4. या कालावाीत आपप अरवरथ असल्यास, कृपया आम्हाला कळपव ेकरून आम्ही आपल्याला 

मदत करू आणि आपल्या अडचची दरू करू. 

5. तुम्हाला  कोितहेी  भरपाई आणि नुकसान भरपाई तदली जाि  ार नाही. 

6. कोि त्याही क्क्षी आपप या संशोानाचा अभ्यासा पासून दरू जाण्याची इच्छा असल्यास आपप 

अस ेकरण्यास मोकळे आहात आणि आमच्या बाजूने कोि तीही अडथळा येि  ार नाही. 

7. संमती फॉमस प्राप्त करण्यापूवी जोखीम, असुववाा, फायदे आणि अभ्यासाचे तोटे यांचे 

तपशील 

आपल्याला समजावून सांगगतले जातील. 

8. या अभ्यासा मा ून प्राप्त केलेला डेटा गुप्त पप ेजतन केला जाईल आणि त्याची देखभाल 
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के ली जाईल आणि छायागचते्र वापरल्यास आपली ओळख उघड के ली जाि  ार नाही. 

9. अभ्यासासाठी आवशयक असलेल्या ववववा चाचची प्रक्रियेचे सवस जोखीम आपल्याला 

रपष्ट  

केले जातील आणि त्यानुसार समं ती घेतली जाईल. 

10.आपप थकल्यासारखे िकंवा कसोटी पूि स करण्यात अक्षम झाल्यास कृपया आम्हाला 

कळपवे 

करुन आवशयकती पावले उचलता येतील. 

11.संशोाकाचेनाव: 

 फोननंबर: 

 पत्ता: 

12.मागसदशसकनाव: 

 फोननंबर: 

 पत्ता: 

13.संरथेचेनाव: 
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ANNEXURE II (C): PATIENT INFORMATION SHEET (HINDI) 

प्रयतभागी सूचकाकं पत्र: 

• उदे्दशय: 

यह सुयनस्त्शचत करने के शलए क्रक प्रयतभागी से शलणखत सहमयत प्राप्त की जाएगी। 

• रकोप: 

इस अध्ययन में पुरुष और मतहलाओ ंदोनो ंके शलए जरागचक्रकत्सा आबादी शाशमल हैऔर रवेच्छासे 

इस अध्ययन में भाग लेने के शलए तैयार है। 

• दाययत्व: 

शोाकतास उन सभी प्रयतभागगयो ंसे शलणखत सूगचत सहमयत प्राप्त करेगा जो अध्ययन में रवेच्छा से 

भाग लेने वाले है। 

• प्रक्रक्रया: 

1. शोाकतास तीव्र रट्र ोक आबादी के बीच प्रयतभागी का चयन करेगा। 

2. प्रयतभागगयो ंके प्रशनो ंका उत्तर देने के शलए हरतके्षप प्रोट्ोकॉल को समझाया जाएगा। 

3. यतद प्रयतभागीने भाग लेने का यक्रनसय शलया है तो प्रयतभागी द्वारा सहमयत फॉमस भरा जाना 

 चातहए। 

4. प्रयतभागी की सहमयत के बाद अध्ययन प्रक्रक्रया शरूुु होगी। 
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5. ववरततृ गचक्रकत्सा और क्रकसी भी अन्य शारीररक समरया का इयतहास प्रयतभागी से प्राप्त 

क्रकया जाएगा ताक्रक समावेशन और बतहष्कररमान दंडो ंको सत्यावपत क्रकया जा सके। 

6. यतद वें प्रयतभागी इस जानकारी पर अपने पररवार के सदरयो ंके साथ चचास करना चाहते है 

 तो वे सहमयत देने से पहले ऐसा करने के हकदार है। 

• प्रयतभागगयो ंको सामान्य जानकारी 

1. नाम: 

 उम्र: 

  क्रलंग: 

 तदनांक: 

2. आपको प्रोफामास भरने की आवशयकता होगी और शोाका उदे्दशय अध्ययन करना है: "चार सप्ताह 

के कोर मजबूत करने वाले व्यायाम  पूवकव ुाल और पश्च पेच्ल्वक झुकाव कोण पर प्रभाव क्रोतनक 

पुरुष स्रोक रोगी - एक पूवव और पश्चात की परीक्षा।" 

3. यतद आप रवेच्छा से अध्ययन में भाग लेने के इचु्छक हैतो आप से अपेक्षा की जाती है  

 क्रक आप परीक्रक्ष पूरा होने तक प्रोफामास दाणखल करने के क्रक्ष से ही हमारे साथ नामांकन 

 करें। 

3. यतद आप इस अवगाके दौरान असहज है, तो कृपया हमें बताएं ताक्रक हम आपकी मदत  

कर सके और आपकी समरयाओ ंको दरू कर सके। 

4. आपको कोई प्रयतपूयतस और मुआवजा नाही तदया जाएगा। 
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5. यतद क्रकसी भी क्रक्ष आप इस शोा अध्ययन से हट्ना चाहते है तो आप ऐसा करने के शलए  

रवतंत्र है और हमारी और से कोई बााा नही ंहोगी। 

6. सहमयत पत्र प्राप्त करने से पहले अध्ययन के जोणखम, असुववाा, फायदे और नुकसान का 

वववरर आपको समझाया जाएगा। 

7. इस अध्ययन से प्राप्त आंकडो ंको गोपनीय रूप से संरक्षक्षत और बनाए रखा जाएगा और यतद  

तरवीर का उपयोग क्रकया जाता है तो आपकी पहचान उजागर नही ंकी जाएगी। 

8. अध्ययन के शलए आवशयक ववशभन्न परीक्रक्ष प्रक्रक्रयाओ ंके सभी जोणखमो ंको आपको  

समझाया जाएगा और तदनुसार सहमयत ली जाएगी। 

9. यतद आप थकावट् महससू करते हैया परीक्रक्ष पूरा करने में असमथस हैतो कृपया हमें बताएं 

ताक्रक आवशयक कदम उठाएजा सके । 

10. शोाकतास का नाम: 

 फोन नंबर: 

 पता: 

11. गाइड का नाम: 

 फोननंबर: 

 पता: 

12. संरथान का नाम: 
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ANNEXURE III (A,B,C): LETTER OF CONCENT 

ANNEXURE III (A) 

LETTER OF CONSENT (ENGLISH) 

I _______________________________________________________ am willing to  

participate voluntarily as a subject for dissertation entitled “Effect of four week core  

strengthening exercises on anterior and posterior pelvic tilt angle in chronic male stroke  

patient : A Pre Post Test Design”. I have been informed the nature of study and duration  

of work. I have no objection to undertake the nature of study and duration of work and  

the various testing procedures pertaining to the study. The researcher has already  

assured me that I will be treated well without any untoward effects and the right of  

confidentiality are protected. 

Date -                                                                    

Signature of Participant:                                                              Thumb impression of patient: 
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LETTER OF CONSENT (MARATHI) 

संमतीपत्र: 

 

मी  

आपल्या "चार आठवडयांच्या ओट्ीपोट्ात स्नायूबळकट् करण्याचे व्यायाम पररणाम 

ओट्ीपोट्ाचा झुकाव कोन तीव्र पुरुष स्रोकच्या रूग्णात एक पूवव आणण पश्चात परीक्षण ”  

ह्या शोध प्रबंधामधे्य से्वचे्छने सहभाग घेऊ इच्ल्च्छते. मला ह्या शोध प्रबंधाबद्दल पूणव 

माहहती आणण त्याचा कालावधी सांगगतला गेला आहे. मला ह्या अभ्यासबद्दल, त्याच्या 

कालावधीबद्दल आणण त्यामधे्य करण्यात येणाऱ्या चाचण्याबद्दल कोणत्याही प्रकारचा 

आके्षप नाही आहे. संशोधकाने मला असे आश्वासन हदले आहे की ह्या अभ्यासाच्या 

कालावधीत मला काहीही त्रास न होता माझ्यावर उपचार होतील तसेच माझा गुप्ततेचा 

अगधकार सरंक्षक्षत राहील. 

दनांक- 

 

                                                                            सहभागीचंी रवाक्षरी / सहभागीचंी अंगठा 
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LETTER OF CONSENT (HINDI) 

सहमयत - पत्र: 

मैं  

आपके "चार सप्ताह के कोर मजबूत करने वाले व्यायाम पूवकव ुाल और पश्च पेच्ल्वक झुकाव कोण 

पर प्रभाव क्रोतनक पुरुष स्रोक रोगी - एक पूवव और पश्चात की परीक्षा।" इस शोध प्रबंध के 

ललए स्वयंसेवा करना चाहता हं। मुझे इस शोध प्रबंध और इसकी अवगध के बारे में पूरी जानकारी 

दी गई है। मुझे इस अध्ययन, इसकी अवगध और इसमें ककए गए परीक्षणो ंसे कोई आपक्रत्त नही ं

है। शोधकताव ने मझु ुे आश्वासन हदया है कक इस अध्ययन अवगध के दौरान बबना ककसी परेशानी 

के मेरा इलाज ककया जाएगा और मेरे तनजता के अगधकार की रक्षा की जाएगी। 

ततक्रग - 

 

                                                        प्रयतभागगयो ंके हरताक्षर / प्रयतभागगयो ंका अंगूठे का यनशान 
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ANNEXURE IV (A,B,C) : PERMISSION LETTER 

ANNEXURE IV - PERMISSION LETTER (A) 

To,  

The Head of Institute, 

__________________ 

___________________ 

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work in Chronic Stroke patients.  

My research topic is “Effect of four week core strengthening exercises on Anterior and 

Posterior pelvic tilt angle in male chronic stroke patient : pre post test design” 

I kindly request you to do the needful in this regard. 

Thanking you in anticipation.  

Yours sincerely,  

Research student  

Date:  

Place:  

Guide:                                                                                 Head of Institute: 
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ANNEXURE IV - PERMISSION LETTER (B) 

To,  

The Chairman,  

Ethics Committee.  

______________ 

______________ 

Subject: Permission to carry out research work.  

Respected sir/madam 

I, Mr/Miss_____________ student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work.  

My research topic is, “Effect of four week core strengthening exercises on Anterior and 

Posterior pelvic tilt angle in male chronic stroke patient:pre post test design” 

I promise that the ethics as well as participants care shall be duly complied.  

I kindly request you to do the needful in this regard.  

Yours sincerely,  

Research student  

Date:  

Place: 
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ANNEXURE IV - PERMISSION LETTER (C) 

To,  

The Head of Physiotherapy rehabilitation centre 

______________ 

______________ 

Subject: Permission letter to carry out physiotherapy research work.  

Respected sir/madam 

I, Mr/Miss_____________ student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work in your esteemed work place. My research topic 

is, “Effect of four week core strengthening exercises on Anterior and Posterior pelvic tilt 

angle in male chronic stroke patients: pre post test design.” 

For these purpose, I have to take participants from your rehabilitation centre that male stroke 

patient and have history of stroke for further procedure. I kindly request you to do the needful 

in these regard. 

Yours sincerely,  

Research student  

Date:  

Place 

 

 



91 
 

 

GANTT CHART OF DISSERTATION: 
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MASTERCHART: 

SR. NO. AGE SIDE INVOLVED ANTERIOR 

PELVIC 

TILT 

ANGLE 

PRE 

ANTERIOR 

PELVIC 

TILT 

ANGLE 

POST 

POSTERIOR 

PELVIC 

TILT 

ANGLE 

PRE 

POSTERIOR 

PELVIC 

TILT  

ANGLE 

 POST 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
 

57 

56 

50 

53 

57 

58 

45 

47 

45 

49 

52 

54 

56 

50 

60 

54 

48 

52 

59 

57 

45 

44 

47 

50 
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                                           INTRODUCTION 

Stroke has become one of the most common long-term medical conditions that results in long-

term disability.
1,2,3  

Despite advances in modern medical technology and increased awareness, 

stroke remains the most common neurological disorder caused by disturbance in the blood 

supply to the brain.
4 

and leading cause of death as a single disease.
5
 It is defined as "rapidly 

developing clinical signs of focal (at times global) disturbance of cerebral function lasting more 

than 24 hours or leading to death with no apparent cause other than that of vascular origin."
6,7,8,9

 

According to Pandian JD (2013), the average incidence rate of stroke in the Indian population is 

119-145 per 1 lakh, while the prevalence rate of stroke is 334-424 per 1 lakh in urban regions 

and 84-262/100,000 in rural regions.
10 

Kuriakose D et al (2020) found that the incidence of 

stroke has almost doubled in low and middle income countries like India between 1990 and 

2016, but has decreased by nearly 42 % in high income countries. 
11 

It has been found that the 

incidence has increased from 12.9 percent to 18.6 percent in people aged 20 to 54 years 

worldwide.
11

 In developing countries, there was a 36.7 percent increase in stroke deaths among 

younger adults, compared to substantial reductions in developed countries. 
12,13

  According to a 

study by Suzanne Barker Collo and colleagues, the highest incidence of stroke occurs in East 

Asia compared to other countries 
14

 and men have a higher incidence of stroke than women.
15 

The incidence of stroke was found to be more common between the age of 40 to 70 years in both 

genders. 
8,16

 

Stroke can be classified as ischemic (due to a blood clot) or hemorrhagic (due to blood vessel 

rupture) stroke, as well as acute, sub-acute, and chronic stroke manifestations based on post-



stroke duration: acute (lasting up to 2 weeks), sub-acute (lasting up to 6 months), and chronic 

(lasting >6 months).
9 

Muscle weakness is one of the most common functional impairment on affected side of the body 

after stroke affecting the upper limb, lower limb and trunk region which can lead to difficulty in 

functions like walking, reaching for objects, maintaining both static and dynamic balance in 

siting and standing position and may also results into falls.
17,18  

It is said that upper extremity 

hemiparesis is one of the most common condition which requires extensive rehabilitation.
3
 

Upper limb activities are used in rehabilitation to gain upper limb voluntary control while sitting 

or standing.
3 

Trunk and upper limb weakness can cause difficulty in sitting and maintaining 

sitting balance; in order to perform reaching activities while sitting, trunk muscles are required 

and serve as stabilisers.
19

 When performing upper limb activities while sitting, trunk muscles act 

as a stabiliser.
20

  

Reaching for a variety of objects requires coordinated trunk and upper limb movement as well as 

active participation of the lower limbs.
21,22

 It is one of the activities that stroke survivors find 

difficult.
23,24

 Back extensors assist in keeping the spine erect while reaching or elevating the 

upper limb in a sitting position.
20

 The trunk is essential for pelvic and spinal column stability.
25

 

Erector spinae is a primary superficial back extensor muscle which plays a special role in 

stabilizing the spine during upper limb overhead elevation activities (both unilateral and 

bilateral) along with deep muscles such as internal oblique, external oblique , rectus abdominis, 

latissimus dorsi.
20,26

 These muscles are thought to be important for maintaining postural 

stability
20,27

 and play an important role in supporting controlled upper extremity movement 

during task performance such as reaching and elevation (overhead or above shoulder level) in 



high sitting position.
28

 The function of erector spinae muscle is to keep the spine in erect 

position
29

 while the erector spinae not only extends the spine but also provides stability by 

increasing the tension of the thoracolumbar fascia.
30,31

 

In the previous study kippers V found that erector spinae muscles may activates more when one 

is in unsupported sitting position compared with the time when taken in a standing posture, thus 

inducing fatigue.
29,32

 In the previous study (2019) it was found that bilateral upper limb elevation 

facilitate more erector spinae muscle activity compared to single limb elevation in sitting 

position.
20

 Dong-yun Bae et al. (2019) in the study found that bridging with isometric arm 

horizontal abduction and flexion activates the erector spinae muscle more than standard bridge. 

Muscle activation on the paretic side was found to be significantly higher than on the non-paretic 

side. Bridging exercise with accompanying non-paretic upper limb horizontal abduction and 

flexion was found to be more efficient clinically than standard bridging exercise in increasing 

stroke patient’s activity, especially paretic side trunk muscle activity.
1  

Another study, conducted 

by doo ho lee (2017) et al, concluded that, in addition to trunk exercises, bilateral upper 

extremity exercises could have been used to enhance trunk performance in stroke patients.
33

 

Bilateral activities are found to be main measure for improving the body symmetry and also to 

reduce the abnormal tone, thus promoting voluntary movement of the affected upper 

extremity.
34,35

 

Surface-EMG (s-EMG) is the recording and interpretation of the electrical activity of motor unit 

of muscle at rest and during activity.
9,20  

It is a safe, non-invasive technique and a reliable method 

to evaluate functional activity of trunk muscles 
9,20

 and for assessing the myoelectric output of a 

muscle. 
36

 s-EMG has shown great assurance in neurorehabilitation research and to assess the 

neuromuscular outcomes, s-EMG has been widely used.
36

 s-EMG has also been used to 



see/study the difference in upper extremity and trunk muscle activities.
20

  Electromyography 

(EMG) activities of trunk muscles, such as the lumbar erector spinae (ES), as well as deep 

muscles rectus abdominis (RA), and external abdominal oblique (EO), and large back muscles, 

the latissimus dorsi (LD), were investigated while doing trunk flexion and extension movements 

in previous studies to specify the deficits of neuromuscular control in stroke patients.
37,38,39,40 

 

Shinjun Park et al. (2020) studied the impact of seated thoracic and abdominal muscle exercise 

on upper extremity function and trunk muscle activity in patients with chronic stroke and stated 

that seated thoracic and abdominal muscle exercise leads to improving trunk muscle activity and 

upper extremity function in stroke patients.
41

 Kyoung-Sim Jung et al conducted a study on trunk 

exercises performed on an unstable surface and concluded that trunk exercises on an unstable 

surface improve trunk muscle activation, postural control, gait speed and shoulder flexion 

exercise in stroke patients. 
25 

Till date there is limited literature available on comparison of 

unilateral versus bilateral upper limb EMG activities. Hence the present study aimed to compare 

the erector spinae muscle activity recorded by surface electromyography in unilateral versus 

bilateral upper limb elevation in sitting position in patients with stroke of age 30 to 70 years.
 

 

 

 

 

 



 

                                  Rationale of the study 

 

In the previous study (2019) it showed more activity of erector spinae muscle in bilateral upper 

limb elevation compared to at rest and single upper limb elevation in sitting position. 
(20)

 There is 

scarcity of literature on comparison of unilateral versus bilateral upper limb EMG activities in 

stroke patients. Hence there is a need to compare the erector spinae muscle activity recorded by 

surface electromyography in unilateral versus bilateral upper limb elevation in sitting position in 

patients with stroke of age 30 to 70 years. 

 

 

 

 

 

 

 

 



 

RESEARCH QUESTION 

 

What is the erector spinae muscle activity recorded by surface electromyography in unilateral 

versus bilateral upper limb elevation in sitting position in patients with stroke of age 30 to 70 

years? 

 

 

 

 

 

 

 

 

 

 



HYPOTHESIS 

 

Null hypothesis:  

There is no significant difference in erector spinae muscle activity recorded by surface 

electromyography in bilateral than unilateral upper limb elevation in sitting position in patients 

with stroke of age 30 to 70 years.  

 

Alternate hypothesis:  

There is significant difference in erector spinae muscle activity recorded by surface 

electromyography in bilateral than unilateral upper limb elevation in sitting position in patient 

with strokes of age 30 to 70 years. 

 

 

 

 

 

 

 



                             OBJECTIVES 

 

To compare erector spinae muscle activity recorded by surface electromyography in unilateral 

versus bilateral upper limb elevation in sitting position in patients with strokes of age 30 to 70 

years. 

    

 

 

 

 

 

 

 

 

 

 

 

 



              REVIEW OF LITERATURE 

 

1. Wenjun Jiang et al (2021) conducted a study on effects of Self-Assisted Shoulder 

Elevation of the Affected Side Combined with Balance Training on Associated Reactions 

of Upper Limb and Walking Function in Chronic Stroke Patients: A Randomized 

Controlled Trial. The aim of this study was to assess the effect of a method to inhibit the 

affected upper limb flexors combined with balance training on associated reactions of the 

affected upper limb and walking function in chronic stroke patients. In this study 60 

patients were randomly assign into 3 groups (n=20 per group): control group (no upper 

limb intervention), back group (the unaffected hand assists the affected upper limb in the 

low back and keep it in an extended position) and shoulder elevation group using the 

inhibition method (the unaffected hand assists the affected shoulder to elevate above 90°). 

The inclusion criteria of ther study was (1) first subcortical cerebral hemorrhage or 

cerebral infarction; (2) age 20-70 years old; (3) disease course more than 6 months; (4) 

able to walk indoor independently without assistive devices, and presented with AR of the 

hemiplegic upper limb during walking; (5) Modified Ashworth Scale of elbow flexor in 

sitting position £grade 3; (6) normal cognitive function, MMSE ³24; and (7) agree to 

participate the treatment procedure and sign the informed consent whereas the exclusion 

criteria was (1) walking with crutches or other walking aids; (2) cognitive impairment or 

hearing and understanding impairment, unable to accept simple motor instructions; (3) 

other neurological and musculoskeletal related diseases such as encephalitis, Parkinson’s 

disease, multiple sclerosis, and peripheral neuropathy; (4) serious heart, lung, liver, and 

kidney function insufficiency, malignant tumor, serious infection, new trauma or fracture, 



and malignant progressive hypertension. Before and after the four-week balance training, 

the surface electromyography was used to evaluate the rate of contraction of affected 

elbow flexors. Fugl-Meyer Assessment of Upper Extremity (FMA-UE), 10 Meter 

Walking Test (10MWT) and Barthel Index (BI) were used to measure functional status. 

The result showed that the shoulder elevation group had significant improvement in the 

percentage changes in the rate of contraction of the affected elbow flexors, 10WMT and 

FMA-UE (p<0.05) compared with back group and control group.  No significant 

difference of 10WMT and FMA-UE between back group and control group was found in 

the study. 
42

 

 

2.  Hyunju Park et al. (2020) investigated the Effects of upper-extremity movements on 

electromyographic activities of selected trunk muscles during leaning forward. The study's 

goal was to see if the activation of specific trunk muscles changes depending on shoulder 

movements during leaning forward exercise in healthy young adults. This study included 

24 healthy adults (6 men and 18 women). Participants were instructed to perform three 

types of leaning forward exercises: leaning forward alone (leaning forward 1), leaning 

forward with horizontal shoulder abduction (leaning forward 2), and leaning forward with 

shoulder flexion (leaning forward 3). (leaning forward 3). On the dominant side, surface 

electromyography (EMG) was used to record activation of the erector spinae (ES), 

multifidus (MF), rectus abdominis (RA), and internal oblique (IO). The results showed 

that there was a significant main effect of exercise type on the activation of the IO, RA, 

and MF muscles, whereas activation of the IO and MF during leaning forward 1 was 

significantly lower than activation during leaning forward 2 and 3; activation of the IO 



and RA increased the most during leaning forward 3. The IO/RA ratio increased 

significantly during leaning forward 2 and 3 compared to leaning forward 1; the MF/ES 

ratio increased significantly during leaning forward 3 compared to leaning forward 1. This 

study concluded that integrating shoulder movements during leaning forward exercises 

could be more effective in facilitating EMG activity of IO and MF muscles, particularly 

during shoulder flexion.
43

 

 

3. Shinjun Park et al. (2020) investigated the Effects of Seated Exercise of Thoracic and 

Abdominal Muscles on Upper Extremity Function and Trunk Muscle Activity in Patients 

with Chronic Stroke. The study used a one-group pretest-posttest design. The study 

included 27 stroke patients. Subjects were eligible if they had a score of 24 or higher on 

the mini-mental state examination (Korean version), the ability to sit independently (static 

balance point on the trunk impairment scale 5 or greater), a score of 1+ or less on the 

modified Ashworth Scale (MAS), and a first stroke that occurred more than 6 months 

previously. Subjects were excluded if they were less than Stage 4 on the Brunnstrom 

recovery scale, if they had other neurological diseases such as Parkinson's disease, 

Huntington's disease, or a brain tumour, or if the expert deemed participation in the study 

impossible. All stroke patients were given seated abdominal (posterior pelvic tilt) and 

thoracic exercises (postural-correction exercise). All exercises lasted 30 minutes and were 

done three times a week for four weeks. The MFT and electromyography (EMG) were 

measured, and EMG electrodes were attached to the thoracic paraspinal muscles and lower 

rectus abdominal muscles. The EMG signal is expressed as a percentage of RVC 

(reference voluntary contraction). The thoracic exercise lasted 30 seconds and was 



followed by a 30 second rest (1 set). Over the course of 15 minutes, fifteen sets were 

performed. The pelvic tilt exercise lasted 30 seconds, followed by a 30 second rest (1 set). 

Over the course of 15 minutes, fifteen sets were performed. A MFT was performed, which 

included assessing arm motion and manipulative activity. 24 Arm motion testing included 

four components: forward upper extremity elevation (Task FE), lateral upper extremity 

elevation (Task LE), "touch the occiput with the palm" (Task PO), and "touch the dorsum 

with the palm" (Task DO) (Task PD). Manipulative activity testing included grasp and 

pinch, as well as arm and hand activities ("carry a cube" and "pegboard"). Except for grasp 

(1-3 points), pinch grasp (1-3 points), and "pegboard," all components were measured on a 

four-point scale (1-4). (1-6 points). The better the arm function, the higher the score (up to 

32 points). This test has been reported to be extremely reliable. The subject's trunk muscle 

activity was assessed using electromyography (EMG; Wave-Wireless EMG, Cometa, 

Italy). The sampling frequency was 2000 Hz, the bandpass filtering frequency was 10-200 

Hz, and the EMG signals were processed as Root Mean Square (RMS) and the percent 

Reference voluntary contraction was calculated ( percent RVC). For the first 5 seconds, 

RMS values of midthoracic paraspinal and rectus abdominis EMG signals were extracted 

while in a slumped sitting posture. Second, RMS values of midthoracic paraspinal and 

rectus abdominis EMG signals were extracted while sitting upright for 5 seconds. It was 

attached to the paretic side 2 cm and the upper 2 cm of the rectus abdominis EMG 

electrodes umbilical region. EMG electrodes were attached to the paretic side paraspinal 

muscles of T6 in the midthoracic paraspinal muscles. The results revealed significant 

improvements in the midthoracic, paraspinal, and rectus abdominis percent RVC and MFT 

total scores, forward upper extremity elevation (Task FE), lateral upper extremity 



elevation (Task LE), and "touch the occiput with the palm" (Task PO) (P.05). However, 

there was no statistically significant difference in the items "touch the dorsum with the 

palm" (Task PD), "grasp, pinch grasp, carry a cube," and "pegboard" (P>.05). It came to 

the conclusion that seated thoracic and abdominal muscle exercises can improve upper 

extremity function and trunk muscle activity. Thus, it was reported that seated thoracic 

and abdominal muscle exercise would result in improved trunk muscle activity and upper 

extremity function for stroke patients. 
41 

 

4. Nur Hajariah Che Hamid et al 2020 studied Electromyography (EMG) for Assessment in 

Low Back Pain; Erector Spinae Muscle. The goal of the electromyography (EMG) study 

was to determine which position of the surface EMG sensor attached to the erector spinae 

muscle was associated with lower back pain when using the squat and stoop lifting 

technique. There was only one type of upper extremity muscle chosen to be monitored in 

this study, which is the erector spinae (ES) muscle, with different electrodes placement on 

the surface electromyography (sEMG) sensor., the two subjects consist of two females 

with normal body mass index (BMI) range from 18.5 to 24.9 with same physical 

measurement, were selected to perform both styles of lifting, squatting and stooping. 

Every session, the subject will perform 15 repetitions of each movement, with a 15-minute 

rest in between. ProEMG software is used to further the analysis of muscle activity. The 

results of the study for subject 1 revealed that the squat technique had higher levels of 

muscle activation on the left erector spinae (LES) muscle than the stoop technique. 

Subject 2's LES muscle activation, on the other hand, is greater during stoop activity. 

Squat technique, on the other hand, had lower fatigue analysis compared to stoop 



technique for both subjects on LES muscle. Squat technique is superior to stoop technique, 

but stoop lift is more natural and spontaneously used for MMH (manual material 

handling). 
44

 

 

5. Pathophysiology and Treatment of Stroke: Present Status and Future Prospects was 

conducted by Diji Kuriakose et al (2020). According to the study, stroke is the second 

leading cause of death and a major contributor to disability globally. It was reported that 

developing countries have the highest prevalence of stroke, with ischemic stroke being the 

most common type. We have made significant progress in understanding the 

pathophysiology of stroke and the underlying mechanisms that lead to ischemic insult. 

Stroke therapy focuses primarily on restoring blood flow to the brain and treating stroke-

related neurological damage. Recent clinical trial failures have resulted in significant 

refinement of animal models, focus-driven study design, and the use of new technologies 

in stroke research. Simultaneously, despite advances in stroke management, post-stroke 

care has a significant impact on families, the healthcare system, and the economy. 

Improvements in pre-clinical and clinical care are likely to underpin successful stroke 

treatment, recovery, rehabilitation, and prevention. This review focuses on the 

pathophysiology of stroke, major advances in the identification of therapeutic targets, and 

recent trends in stroke research. It was concluded that stroke is the second leading cause of 

death and disability worldwide, with significant economic costs. Thus, more effective 

therapeutic interventions and improved post-stroke management are global health 

priorities. Stroke research has made significant advances in animal experimental models, 

therapeutic drugs, clinical trials, and post-stroke rehabilitation studies over the last 25 



years, but large gaps in knowledge about stroke treatment remain. Despite our increased 

understanding of stroke pathophysiology and the large number of studies targeting 

multiple pathways causing stroke, the inability to translate research into clinical settings 

has significantly hampered advances in stroke research. The majority of research has 

focused on restoring blood flow to the brain and minimising neuronal deficits after an 

ischemic insult. Before moving on to clinical studies, stroke investigators must 

characterise the key mechanisms underlying therapies, generate reproducible data, conduct 

multicenter pre-clinical trials, and increase the translational value of their data.
11

 

6. Teahyun Kim et al. (2019) investigated the Effect of Paretic and Non-paretic Side Arm 

Training on Trunk Control and Upper Limb Functions in Stroke Patients. The study 

included twenty patients who had suffered a stroke. Twenty subjects were randomly 

assigned to one of two groups: paretic side arm training (PATG, n = 10) or non-paretic 

side arm training (NATG, n = 10). The following criteria were used to select participants: 

stage 3 or higher in the Brunnstrom recovery stage, 24 or higher on the Korean version of 

the Mini-Mental State Examination, more than 6 months since the stroke diagnosis, no 

orthopaedic diseases in the arm and trunk, and 5 points or higher on the TIS static score. 

There are three types of arm training. The first method involved wiping a table up, down, 

left, and right with a towel. The second method involved a ladder-based shoulder flexion 

exercise. The third method was to use a ring to fit a cone in the front and side. To 

complete the exercises, the paretic side arm training group used the paretic side and the 

non-paretic side arm training group used the non-paretic side. The results showed that 

when TIS variables were compared between two groups, NATG showed a significant 

difference in static balance, dynamic balance, and total score except for coordination, and 



PATG showed a significant difference in all TIS variables except coordination. PATG 

demonstrated a greater difference in coordination and total score than NATG. When BBT 

in two groups was compared, there was no significant difference in NATG but a 

significant difference in PATG. PATG also had a greater difference in BBT score than 

NATG. The study concluded that the effects of paretic side arm training versus non-

paretic side arm training on trunk control and arm function in stroke patients were 

compared. As a result, it was determined that paretic side arm training is more effective 

than non-paretic side arm training for trunk control and arm function.
45

 

 

7. 6. Dr. Abhijeet Arun Deshmukh et al. (2019) conducted a study on the Effect of Upper 

Limb Activity on Erector Spinae Muscle During Different Sitting Postures Among 50 Non 

Specific Low Back Pain Students Aged 18-21 Years (25 Males & 25 Females) with the 

following inclusion criteria: Subjects and students who are willing to participate Both 

male and female have experienced nonspecific low back pain in the last three months. 

Students between the ages of 18 and 21. Capable of performing bilateral upper limb 

overhead elevation. The following are the exclusion criteria: In the last 6 months, there 

has been a history of spine injury or trauma. Neurologically involved subject Subjects 

with a BMI greater than 24.9, as well as a history of shoulder injury causing difficulty 

with overhead activities. Acute low back pain in the past. The EMG values during high 

sitting and cross sitting at rest differed significantly (p=0.0006). Females and men differ 

significantly in high sitting and cross sitting at rest, with p values of 0.025 and 0.006. 

During unilateral and bilateral upper limb elevation, there was no significant difference in 

erector spinae muscle activity between high and cross sitting. The study results show that 



the amplitude of the erector spinae muscle is greater in high sitting than in cross leg sitting 

at rest, indicating that the erector spinae muscle works more in high sitting than in cross 

leg sitting, whereas in unilateral or bilateral upper limb elevation, the amplitude of the 

erector spinae muscle increases in both high sitting and cross leg sitting. 
20

 

 

8. Azghani MR, Nazari J, Sozapoor N et al (2019) studied the Myoelectric activity of 

individual lumbar erector spinae muscles variation by varying seat pan depth in 25 healthy 

males aged 20 to 35 years. The study's goal was to measure the myoelectric activity 

(EMG) of individual lumbar erector spinae muscles after sitting in chairs with varying seat 

pan depths. EMG recordings were made using surface electrodes placed on the lumbar 

erector spine muscles of 25 healthy volunteers. While the study participants were in a 

comfortable position and performing the required tasks, EMG recordings for muscle 

activity were made. The experiments used three seat depths based on the 5th, 50th, and 

95th percentiles of buttock popliteal length. The EMG data collected were normalised to 

the maximum voluntary contraction. For each of the three chairs tested, the mean EMG 

recording was computed. To assess the differences between the situations, a mixed model 

was used. The study found a significant (p0.05) difference between the mean EMG 

recordings for the three tested seat pan depths. EMG activity was higher in seats with the 

5th and 95th percentiles of buttock popliteal length depth than in seats with the 50th 

percentile. . It was concluded that the seat pan depth used in a comfortable position has a 

significant effect on the level of myoelectric activity in the lumbar erector spinal muscles. 

This study's findings may help us understand the biomechanics of sitting. 
9 

 



9. Bushra Ansari et al. (2019) conducted an electromyographic study on Lumbar Muscle 

Activation Pattern During Forward and Backward Walking in Participants With and 

Without Chronic Low Back Pain. The goal of this study was to look at the 

electromyographic activity of the lumbar multifidus (MF) and erector spinae (ES) muscles 

during forward and backward walking in people with and without chronic low back pain 

(CLBP). Twenty-one CLBP patients were recruited, and twenty-one age-matched healthy 

controls were recruited from the community. The maximum voluntary isometric 

contraction (MVIC) for MF and ES was measured using standard guidelines. Surface 

electrodes were used to record electromyographic activity of the MF and ES during FW 

and BW on a motorised treadmill, which was then normalised by the respective MVIC's of 

each muscle. Muscle activity (as measured by percentage MVIC) was found to be higher 

in both muscles during BW. CLBP patients had significantly higher MF muscle activity 

than healthy controls (P.04). MF and ES electromyographic activity increased 

significantly during BW (MF: P.001; ES: P.001) compared to FW in both the healthy and 

CLBP groups. It was concluded that BW causes increased paraspinal muscle activation. In 

addition to global extensor (ES), core extensor (MF) activity is higher during BW than 

FW in both healthy participants and CLBP patients. BW is a better aerobic activity for 

increasing lumbar paraspinal recruitment. These findings could have significant clinical 

implications in the treatment of CLBP. 
46

 

 

10. 9. Dong-Yun Bae et al. (2018) conducted a study in 18 stroke patients on the effects of 

non-paretic arm movements during bridge exercises on trunk muscle activity. Surface 

EMG electrodes were placed on the trunk muscles (rectus abdominis (RA), internal 



oblique (IO), and erector spinae (ES). The following criteria were required for inclusion: 

1) K-MBI scores of 70 or higher; 2) MAS scores of 0-2, as well as physical ability to 

perform the required exercise; 3) MMSE-K scores of 24 or higher; and 4) a diagnosis of 

hemiplegia caused by a stroke at least 6 months previously. . Exclusion criteria included: 

1) being unable to perform the required exercises due to limited range of motion in the 

upper and lower extremities, spasticity, or an associated reaction; and 2) having a 

neurological or orthopaedic disease that causes other motor disabilities. The bridging 

exercise was in the following position: The participants sat in a supine position, with their 

knees flexed at 90° and their legs spread shoulder-width apart, soles neutral. During bridge 

exercises, the pelvis was raised from the floor until the hip joint extension was zero 

degrees, and a bar was installed at the height of the thigh between the greater trochanter 

and the femoral condyle to confirm the correct trunk position. The standard bridge 

exercise was performed with both hands spread at 30°, palms facing downward, and hands 

evenly spread on the floor. The bridges were performed with the non-paretic upper 

extremity flexed at 90° using a red Thera-band and unilateral isometric arm horizontal 

abduction and flexion. The results show that EMG activity of the trunk muscles, 

specifically the IO and ES, was higher during bridge exercises with isometric arm 

horizontal abduction and flexion compared to the standard bridge exercise. IO and ES 

activity were significantly higher on the paretic side than on the non-paretic side during 

upper extremity movements (flexion, horizontal abduction).
1 

11. Doo Ho Lee (2017) conducted a study on Effect of bilateral upper extremity exercise on 

trunk performance in patients with stroke. The purpose of this study was to look over the 

effect of bilateral upper extremity exercises on trunk performance in patients with stroke. 



20 stroke patients ere included in the study. chronic stroke patients of at least 6 month’s 

duration were included in the study with a inclusion criteria of 1. The patient had 

unilateral hemiparesis as a result of stroke. 2. K-MMSE (Korean mini-mental state 

examination) had to be score exceeding 24 points. 3. The patient should be able to remain 

sitting position without support. 4. Patients with no cardiac and respiratory diseases. 

Patients was divided experimental into and control group where patients in experimental 

group received neurological rehabilitation treatment along with 30 minutes of bilateral 

upper extremity exercises 3 times weekly for 4 week and patients in control group 

received only neurological rehabilitation treatment. Trunk Impairment Scale were used as 

a outcome measure before and after the 4-week training period. In the result they found 

that Significant intragroup differences in all items of Trunk Impairment Scale were 

observed after intervention. The it concluded that bilateral upper extremity exercises could 

be used in addition to trunk exercises to improve trunk performance in patients with 

stroke.
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12. Kyoung-Sim Jung et al (2016) conducted a study on trunk exercises performed on an 

unstable surface improve trunk muscle activation, postural control, and gait speed in 

patients with stroke. Twenty-four participants with stroke were included in the study and 

was randomly distributed into experimental (n = 12) and control groups (n = 12). Subjects 

in the experimental group participated in trunk exercises on the balance pad for 30 min, 

five times a week for 4 weeks; those in the control group performed trunk exercises on a 

stable surface for 30 min, five times a week for 4 weeks. Trunk muscle activation was 

measured by using surface electromyography, and trunk control was evaluated with the 



Trunk Impairment Scale (TIS). Gait speed was measured with the 10-Meter Walk Test. 

The study resulted that activity of the external and internal oblique muscles in the 

experimental group was significantly higher than that in the control group. The TIS score 

of the experimental group showed significantly greater improvement than did that of the 

control group. The 10-Meter Walk Test (10MWT) score also significantly improved in the 

experimental group. This concluded that was  trunk exercises on an unstable surface 

improve trunk muscle activation, postural control, and gait speed in patients with 

hemiparetic stroke. 
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13. Eun Ja Kim et al. (2016) conducted a study on the Effects of upper extremity training in a 

standing position on trunk alignment in 12 stroke patients. Patients were divided into two 

groups: six in a sitting position and six in a standing position. The sitting group had a 

mean age of 62 years and the standing group had a mean age of 60 years. The average 

disease duration was 13 months in the sitting group and 15 months in the standing group. 

Subjects were chosen based on the following criteria: being hemiplegic, having moderate 

severity according to the Fugl-Meyer upper extremity test, and being able to stand for five 

minutes or longer without assistance. Upper extremity training was given for 30 minutes 

per day, five times per week, for six weeks in either a sitting or standing position. Upper 

extremity training included grabbing a cone on the table and moving it to a specific 

location, moving a cone on the table to a shelf, stretching an upper extremity to grab a ball 

and place it in a basket, and stretching an upper extremity to grab a ring and place it on a 

bar. This study compared the postural alignment of the sitting control group and the 

standing experimental group before and after upper extremity training. The Formetric 4D 



system (DIERS, International GmbH, Schlangenbad, Germany, 2010) was used to assess 

postural alignment, which is an alternative to radiographic examination for spinal 

alignment analysis. The Kolmogorov-Smirnov test was used to demonstrate the normal 

distribution of data. The paired t-test was used to compare changes in measured variables 

before and after upper extremity training in both groups. To compare changes in outcome 

measures between the two groups, the independent t-test was used. The level of 

significance was set at p0.05. The standing group showed no significant change in lumbar 

lordosis (p>0.05), but significantly improved thoracic kyphosis (p0.05). The comparison 

of the sitting and standing position groups revealed that there was no significant difference 

in lumbar lordosis change (p>0.05), but there was a significant difference in thoracic 

kyphosis change (p0.05). The current study found that standing upper extremity training 

had a greater effect on trunk alignment by reducing thoracic kyphosis than sitting upper 

extremity training. 
5 

14. Ji Won Shin and Kyoung Don Kim conducted an experimental study in 2015 to 

investigate the effects of bilateral upper extremity exercises on trunk control, balance, and 

the risk of falls in stroke patients. Thirty study subjects were chosen and randomly 

assigned to experimental and control groups of 15 subjects each, with a mean age of 608.4 

years, 57.410.3 years, who received bilateral upper extremity activities and conventional 

rehabilitation treatment with the following inclusion criteria: patients diagnosed with 

unilateral brain damage with magnetic resonance imaging (MRI) or computed tomography 

(CT), _>6 months post stroke, MMSE-K>24, and should be able to stand. Patients with 

cardiovascular disease or musculoskeletal disorders were not eligible. The experimental 

group participated in a bilateral upper extremity activity programme for 30 minutes three 



times per week for four weeks, for a total of 12 sessions. The control group received 

traditional rehabilitation. Berg Balance scale scores differed statistically significantly (p 

value-0.05) between groups. Except for static sitting balance, there were significant 

differences between groups on the trunk impairment scale. BBS and TIS scores in both the 

experimental and control groups differed significantly before and after the interventions. 

This suggests that both traditional rehabilitation treatment and bilateral upper extremity 

exercises were effective in improving trunk control and balance in stroke patients, making 

them useful for fall prevention. Bilateral upper extremity activities are thus beneficial for 

improving dynamic balance and coordination. The small number of subjects in this study, 

however, prevents generalisation of the findings. More research on bilateral upper 

extremity activities involving more patients is thus required. 
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15. Kazuhiro Takahashi et al. (2015) conducted a study in 22 healthy subjects on trunk 

kinematics and muscle activities during arm elevation. The goal of this study was to look 

at trunk muscle activities at different speeds of arm elevation and then assess their roles in 

trunk kinematics. The participants flexed their right shoulders at three different speeds. 

The activities of bilateral external oblique muscles (EO), internal oblique muscles (IO), 

rectus abdominis muscles (RA), and lumber erector spinae muscles were measured using 

surface electromyography (ES). Arm and trunk movements were measured using a three-

dimensional motion analyzer. In the relatively late phase of natural and slow movements, 

the muscle activities of the left ES, right EO, and left IO were significantly enhanced 

compared to those of the contralateral muscles. Both ES muscle activities were 

significantly increased during the early phase of fast movement compared to later in the 



action. When compared to the contralateral muscles, the muscle activities of the left ES 

and right EO were significantly increased. Regardless of speed, there was a consistent 

pattern of trunk extension, lateral flexion, and rotation during arm elevation. The 

researchers concluded that bilateral ES activity may be required for back-extension 

torques, particularly during the early stages of rapid elevating motion. In the late phase, 

the activity of the anterior muscles may contribute to the production of anterior force 

against the backward movement of the upper limb's centre of mass. Trunk rotation, 

controlled by the trunk muscles in unison, may aid in the alignment of the scapular plane 

in the arm elevating plane. 
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16. Seng Kwee Wee et al. (2015) investigated the Effects of Trunk Support on Upper 

Extremity Function in People With Chronic Stroke and People Who Are Healthy. The 

study's objectives were to look into the effect of external trunk support on trunk control 

and UE function, as well as the relationship between trunk control and UE function in 

people with chronic stroke and healthy people. Twenty-five people with chronic stroke 

and 34 healthy people who were age and gender matched were recruited. The Trunk 

Impairment Scale (TIS) was used to assess trunk control, and the Fugl-Meyer Assessment 

(FMA-UE) and the Streamlined Wolf Motor Function Test (SWMFT) were used to assess 

UE impairment and function, respectively. The TIS and SWMFT were tested with and 

without external trunk support, while the FMA-UE was tested without trunk support. With 

trunk support, people with stroke improved from 18 to 20 points on the TIS, reduced 

SWMFT performance times from 37.20 seconds to 35.37 seconds for the affected UE, and 

improved from 3.3 points to 3.4 points on the SWMFT Functional Ability Scale for the 



affected UE's function. The SWMFT performance time for healthy people was reduced 

with trunk support from 1.61 seconds to 1.48 seconds for the dominant UE and from 1.71 

seconds to 1.59 seconds for the nondominant UE. For stroke patients, there was a 

significant moderate correlation (r=.53) between the TIS and the FMA-UE. External trunk 

support improved trunk control in people with chronic stroke and had a statistically 

significant effect on UE function in both people with chronic stroke and people who were 

healthy, according to the findings. The findings indicate a link between trunk control and 

the UE when external trunk support is provided, and they support the hypothesis that 

lower trunk and lumbar stabilisation provided by external support improves the ability to 

use the UE for functional activities. 
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17. Joaquin Calatayud et al. (2015) investigated muscle activity during unilateral vs. bilateral 

battle rope exercises. On two occasions, twenty-one volunteers took part in a repeated-

measures study. Surface electromyographic signals from the anterior deltoid (AD), 

external oblique (OBLIQ), lumbar erector spinae (LUMB), and gluteus medius (GM) were 

recorded during bilateral and unilateral waves and normalised to the maximum voluntary 

isometric contraction (MVIC). The session began with a light warm-up in which each 

subject performed 5 minutes of mobility drills without ballistic movements and 1 set of 10 

battle rope repetitions (5 repetitions of bilateral and 5 repetitions of unilateral movements). 

The MVIC positions were based on standardised muscle testing procedures for (a) the AD 

(9), (b) the OBLIQ (26), (c) the LUMB (14), and (d) the GM (14) and were performed 

against a fixed immovable resistance (i.e., Smith machine). Specifically, (a) deltoid 

flexion at 90° in a seated position with erect posture and no back support, (b) curl up at 

40° with arms on chest and pressing against the bar in an oblique direction with the 



participant lying on the bench, feet flat on the bench, and knees bent at 90°, (c) trunk 

extension with the participant lying on the bench and pelvis fixated, the trunk was 

extended against the bar, and (d) hip abduction at 30° against the bar with the participant 

lying on their nondominant limb on the side. Each participant performed three consecutive 

repetitions in each of the two conditions, bilateral waves and unilateral waves, with a two-

minute rest in between. The results revealed that there was no significant difference 

between conditions for AD (p = 0.227). OBLIQ activation was significantly higher (p = 

0.02) with unilateral waves versus bilateral waves. Although there was a tendency (p = 

0.054), there was no significant difference in Gluteus medius activity between conditions. 

The bilateral waves produced a significantly higher (p = 0.001) lumbar erector spinae 

signal than the unilateral waves. 
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18. Inkyeong Nam et al. (2015) investigated the effect of foot position on erector spinae and 

gluteus maximus muscle activation during sit-to-stand exercise performed by chronic 

stroke patients. The goal of this study was to use surface electromyography (EMG) to 

investigate the effects of different foot positioning on bilateral erector spinae (ES) and 

gluteus maximus (GM) activation during sit-to-stand performed by individuals with 

stroke. 15 stroke patients were chosen at random. All participants were asked to perform 

sit-to-stand (STS) using one of three strategies: (1) symmetric foot position, (2) unaffected 

foot behind the affected foot position (asymmetric-1), and (3) affected foot behind the 

unaffected foot position (asymmetric-2). The ES and GM muscle activities were measured 

using an EMG system. The affected ES muscle activity was significantly higher in 

asymmetric-2 foot placement (180.773.4) than in symmetrical foot placement (149.854.2). 

Furthermore, the affected ES, unaffected ES, and affected GM muscle activity were 



significantly higher in asymmetric-2 foot placement (180.773.4, 173.583.1, and 98.390.3, 

respectively) than in asymmetric-1 foot placement (147.353.8, 151.276.5, and 84.973.8). 

The findings suggested that it may be preferable for stroke patients to perform STS with 

the affected foot behind the unaffected foot in order to increase affected ES and GM 

muscle activation. 
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19. Jung Ah Lee et al. (2015) investigated upper extremity muscle activation during glass 

drinking in subjects with chronic stroke. The goal of this study was to compare upper 

extremity muscle activities during a drinking task between stroke-affected and unaffected 

sides. This study included eight stroke patients (8 men; age 45.3 years; stroke duration 

21.9 months). The method was that all participants performed a drinking task while seated 

at an adjustable-height table in a straight-backed, adjustablechair that was adjusted to 90° 

flexion of their hip and knee joints. The drinking cup had a diameter of 7 cm and a height 

of 9.5 cm. Instead of water, a 6-cm diameter ball was placed in the cup. Surface EMG 

activity was recorded from the affected and less-affected sides' supraspinatus, anterior 

deltoid, posterior deltoid, biceps brachii, triceps brachii, brachioradialis, infraspinatus, 

flexor carpi radialis, and extensor carpi radialis muscles. The following phases of the 

drinking task were measured: reaching for the cup, forward transport of the cup to the 

mouth, drinking, back transport of the cup to the table, and returning the hand to the 

resting initial position. There were significant differences in percent MVIC between the 

muscles on the stroke-affected and less-affected sides (p 0.05). There was a significant 

difference in the % MVIC data of the forearm flexor, brachioradialis, and infraspinatus 

during the reaching phase; in the % MVIC data of the anterior deltoid, brachioradialis, and 

infraspinatus during the forward transfer phase and the drinking phase; in the % MVIC 



data of the anterior deltoid and infraspinatus during the back transfer It discovered a 

significant difference in upper extremity muscle activation during the drinking task 

between the stroke-affected and unaffected sides. During the forward transfer, drinking, 

backward transfer, and return phases, the affected side expended more effort than the less-

affected side. As a result, the findings show that the stroke-affected side has higher levels 

of muscle activation than the unaffected side. This is due to increased recruitment effort 

due to a decrease in the number of functional motor units on the paretic side. 
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20. 17. M. Eriksson Crommert et al (2015) studied Trunk Muscle Activation at the Initiation 

and Braking of Bilateral Shoulder Flexion Movements of Various Amplitudes in 11 

healthy people. The purpose of this study was to see if movement amplitude affects trunk 

muscle activation patterns during rapid bilateral shoulder flexions. Subjects performed 

shoulder flexion movements starting with their arms along their sides (0°) and progressing 

to 45°, 90°, or 180°. In response to a beep signal, the subjects stood barefoot on the floor 

with arms along their sides and were instructed to raise both arms as quickly as possible to 

one of three target end positions; 45°, 90°, and 180° in relation to the vertical (Fig 1). Each 

position was targeted three times in a row, with the order of the end positions varying 

between subjects. Each subject was told to keep his gaze fixed on a picture of the current 

end position, which was placed at eye level in front of him. After about 5 seconds, the 

subject received a verbal command and returned his arms to the starting position. Two 

practise movements were carried out to ensure that the movement was carried out 

correctly. M = left + right, Fx = Fxleft + Fxright, and Fz = Fzleft + Fzright were used to 

calculate the total torque and linear forces on the trunk at shoulder height caused by arm 

movement. Gravitational effects are included in. Finally, in upright standing, front or back 



to a wall, the subjects performed three static maximum voluntary contractions: attempted 

trunk flexion, Valsalva manaeuvre (maximal voluntary pressurisation of the abdomen) 

with a superimposed attempted trunk flexion, and attempted trunk extension. All 

maximum voluntary contractions lasted about 5 seconds and were repeated twice, with 

resistance provided by a broad belt wrapped around the chest at armpit height and firmly 

fastened to the wall. The investigators verbally encouraged the efforts rather than 

providing visual feedback. EMG was measured bilaterally from the transversus abdominis 

(TrA), obliquus internus (OI), and rectus abdominis (RA), erector spinae (ES), and 

deltoideus using intra-muscular electrodes and surface electrodes. The reactive linear 

forces and torque about the shoulders, as well as the linear and angular impulses, were 

calculated using 3D kinematics and inverse dynamics. The sequencing of trunk muscle 

onsets at the start of arm movements was consistent across movement amplitudes, with ES 

activating first, followed by TrA, RA, and OI. During acceleration, all arm movements 

produced a flexion angular impulse about the shoulders, which was reversed during 

deceleration. Increased movement amplitude resulted in shorter onset latencies of the 

abdominal muscles and an increase in TrA and ES activation. The magnitude of TrA 

activation was comparable in acceleration and deceleration, whereas the other muscles 

were specific to acceleration or deceleration. The findings indicate that arm movements 

must be standardised when used as a method to evaluate trunk muscle activation patterns, 

and that including arm deceleration in the analysis allows researchers to investigate the 

relationship between trunk muscle activation and the direction of perturbing torque during 

the same arm movement. 
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21. Does a History of Non-Specific Low Back Pain Influence Electromyographic Activity of 

the Erector Spinae Muscle Group During Functional Movements? was studied by Nicolas 

Mazis (2014). In 37 students. The study's goal is to identify potential muscular activity 

differences in the erector spinae muscle group between NSLBP patients and healthy 

controls. They were assigned to one of three experimental groups based on LBP 

information obtained from the Nordic Questionnaire: subjects who had NSLBP within the 

previous 12 months (W12), subjects who had NSLBP in the past but not within the last 12 

months (A12), and healthy individuals who had never had an episode of NSLBP (C). The 

amplitude of bilateral EMG signals was recorded during different movement phases as 

subjects performed a trunk flexion-extension protocol. Surface EMG activity was recorded 

in the four phases listed below. Subjects were instructed to stand upright for 2 seconds 

(phase 1), then bend forward to the count of two (phase 2). Patients were instructed to tuck 

their chins into their chests as they bent forward during phase 2. This positioning was 

chosen because it has been suggested that head position influences EMG activity during 

this body movement [24]. During phase 3, patients were instructed to remain in full 

flexion for 2 seconds before returning to standing over a 2 second period (phase 4). To 

ensure that all data was captured, data collection was performed over a 10-second period. 

Significant differences in EMG values during standing, flexion, full flexion, flexion 

relaxation ratio (FRR), and side-to-side differences in these variables were found between 

the three experimental groups (p0.0005). The difference in side-to-side EMG signal during 

extension varied significantly between the three groups (p=0.002). At the variables of full 

flexion, FRR, and standing, the control group differed significantly from the back pain 

groups (p0.05). In flexion, the control group differed significantly only from group W12 



(p0.0001), but both back pain groups had a greater side-to-side imbalance (p0.005). The 

discriminant analysis clearly distinguished between the control and back pain groups. 
53 

22. Yong Soo Kong et al (2013) studied changes in Trunk Muscle Activities in Different 

Types of Bridging Exercises in 24 subjects (males: 13, females: 11). The goal of this study 

was to look at how different types of bridging exercises affected trunk muscle activity. In 

four different bridging exercises, the activities of the internal oblique (IO), external 

oblique (EO), rectus abdominis (RA), and erector spinae (ES) muscles were measured. 

The experiment included four different types of bridging exercises. Exercise 1 (supine 

bridging): In the supine bridging position, the subjects bent their knee joints at 90 degrees 

and spread their arms at about 30 degrees, with both hands on the ground. They 

maintained a straight neck and head, with their eyes fixed on the ceiling. Exercise 2 

(supine bridging on TOGU balance pads): The subjects assumed the same position as in 

exercise 1, but this time their feet were placed on TOGU balance pads. Exercise 3 

(unilateral bridging): The subjects raised their dominant-side leg in the same position as in 

exercise 1. Exercise 4 (prone bridging on the elbows and toes): In a prone position, the 

subjects bent their elbows at 90 degrees and supported their bodies with their forearms and 

toes, with their neck slightly extended and their eyes looking forward. The results revealed 

that there were significant differences in the percent MVICs of the IO, EO, RA, and ES 

(p0.05) among the exercises, and the patterns of increase in muscle activity of the muscles, 

with the exception of the ES, were consistent across the exercises. Exercise 4 had the 

highest level of IO, EO, and RA activity, followed by exercise 3 and exercise 2. In 

exercise 1, the activities of IO, EO, and RA were the lowest. Compared to other muscles, 

ES activity was highest in exercise 3, followed by exercises 2 and 1. In exercise 4, ES 



activity was the lowest. It was concluded that bridging exercises in the prone position may 

be more effective than other positions for improving trunk muscle activity. 
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23.  Stacey L. DeJong et al. (2012) conducted a study on Comparison of unilateral versus 

bilateral upper extremity task performance after stroke in 16 people with mild to moderate 

post-stroke hemiparesis and 12 healthy controls. The goal of this study was to see if the 

bilateral movement condition affects paretic limb performance of a functional task in 

people with post-stroke hemiparesis, and if so, which parameters of performance may be 

affected. Stroke participants were included if they 1) had a stroke neurologist's diagnosis 

of ischemic or hemorrhagic stroke, 2) had persistent hemiparesis, as evidenced by upper 

extremity Medical Research Council muscle test scores 25 that were at least one muscle 

grade lower on the paretic side compared to the non-paretic side, and 3) could reach, 

grasp, and lift a vertical cylinder (3.4 cm diameter, 420 grammes) using palmar and 3-

finger. Excluded individuals were those who 1) had severe aphasia, as measured by a 

score of 2 or 3 on the Best Language item of the National Institutes of Health Stroke Scale 

(NIHSS) 26, 2) had severe hemispatial neglect, as measured by a score of 2 on the 

Extinction and Inattention item of the NIHSS, 3) had musculoskeletal or other medical 

conditions other than stroke that limited either upper extremity, or 4) were unable give 

informed consent. Twelve healthy adults also took part, primarily to provide reference 

data for the hemiparetic group's results. Volunteers were sought who had no known 

neurological disease and no disability or injury to their upper extremity on either side. To 

ensure that both genders were represented equally across the age range, it recruited one 

male and one female from each decade between 30 and 89 years old. In the bilateral 



condition, there was no evidence of immediate improvement in paretic-limb performance. 

Release timing occurred later in both groups when participants moved bilaterally rather 

than unilaterally, possibly due to a divided-attention effect. Other variables remained 

constant across conditions. They found no evidence that the bilateral movement condition 

improves paretic limb performance of a reach-grasp-lift-release task at preferred speed in 

this single-session study. As a result, they cannot predict which aspects of motor 

performance are most likely to change after bilateral training on similar tasks. When 

combined with previous research demonstrating improved kinematics when fast reaching 

movements are performed bilaterally rather than unilaterally, our findings point to 

context-specific changes in the bilateral movement condition. Fast, cyclical proximal limb 

motions that engage the neural mechanisms involved in bilateral coupling may benefit the 

most, while slower, discrete tasks and distal motions may be unaffected. These findings 

suggest that bilateral training paradigms may differ significantly and that evidence for 

each should be weighed separately. 
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24. According to a study conducted by Manjari Tripathi and Deepti Vibha (2010) to evaluate 

stroke in young people in India, stroke is the third leading cause of death and the fourth 

leading cause of disease burden globally, and age has been shown to have a strong 

association with the incidence of stroke. According to the study, the peak age for stroke 

occurrence is 55-65 years old. The average age of stroke patients in developing countries 

is 15 years younger than in developed countries. In India, nearly one-fifth of patients 

admitted to hospitals for their first stroke were over the age of 40. Preventive measures 

could significantly reduce the costs and emotional burden on the family, but they would 



require prior and accurate identification of burden and risk factors prevalent in the 

community. 
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25. Mary Ellen Stoykov et al. (2009) researched bilateral and unilateral training for upper 

extremity hemiparesis in stroke. The study's goal was to compare the effectiveness of 

bilateral training versus unilateral training for people with moderate upper limb 

hemiparesis. We took 24 stroke patients. Subjects in the bilateral group (n = 12) engaged 

in bilateral symmetrical activities, whereas subjects in the unilateral group (n = 12) 

engaged in the same activity with only the affected arm. The tasks were completed by the 

subjects using blocked practise. Individual instructions for each task were given, such as 

"reach and point to the target and touch the target in time with the metronome beat." For 

most tasks, subjects began with 20 repetitions (2 sets of 10 repetitions) and gradually 

increased to 40 repetitions (4 sets of 10). Both groups received three one-hour training 

sessions per week. As outcome measures, the Motor Assessment Scale (MAS), Motor 

Status Scale (MSS), and muscle strength were used. As a result, both groups improved 

significantly on the MSS and strength measures, with the bilateral group improving 

significantly more on the Upper Arm Function scale (a subscale of the MAS-Upper Limb 

Items). According to the study, both bilateral and unilateral training are effective for 

moderately impaired chronic stroke survivors, with bilateral training being more beneficial 

for proximal arm function.
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26. 23. According to Susan B. O' Sullivan et al in 2007 in the textbook of physical 

rehabilitation, there are two types of stroke based on the interruption of blood flow to the 



brain: a) ischaemic stroke, which occurs as a result of blood clot formation; and b) 

ischemic stroke, which occurs as a result of blood clot formation. b) Hemorrhagic stroke, 

which occurs as a result of blood vessel rupture. They concluded that there are two types 

of stroke: ischaemic stroke and hemorrhagic stroke.
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27. Ruth Dickstein et al. (2004) studied the electromyographic activity of voluntarily activated 

trunk flexor and extensor muscles in post-stroke hemiparetic subjects. The goal was to 

compare the EMG activity of selected trunk muscles during self-initiated voluntary trunk 

flexion and extension in post-stroke hemiparetic subjects to corresponding findings in 

control subjects. The procedure was Bilateral EMG activity of the rectus abdominis (RA) 

and external oblique (EO) muscles was studied during direct trunk flexion, and activity of 

the lumbar erector spinae (ES) and latissimus dorsi (LD) muscles was studied during 

straight trunk extension in a sample of 50 patients and 30 control subjects. Timing, 

magnitude, and temporal synchronisation of muscle activity on the paretic and non-paretic 

sides of the body were compared in the patient group to the same measurements taken on 

the left and right sides of the body in the control group. The findings revealed that activity 

of the RA and LD muscles on the affected side of the body was reduced and delayed 

compared to the unaffected side in both patients and control subjects. The EO muscle 

function showed some deterioration, whereas the lumbar ES showed normal activity on 

both sides of the body. Trunk velocity was slower in the patients during both flexion and 

extension than in the controls. It was concluded that, despite the presence of ipsilateral and 

contralateral higher inputs to axial and, to a lesser extent, more lateral trunk muscles, a 

contralateral stroke impairs the function of the superficial abdominal muscles and the LD 



muscle. In contrast, the lumbar ES, also known as local trunk extensors, appear to perform 

their anti-gravitational function on both sides of the body.
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28.  YOSHITAKA SHIBA et al. (2000) investigate the effect of bilateral upper limb exercise 

on trunk muscles. This study included 10 healthy adults (5 males and 5 females) aged 26 

years. Surface electrodes were used to record muscle activity from the rectus abdominis, 

latissimus dorsi, and erector spinae. MOFLEX, a functional exercise machine, was used to 

assist subjects in performing three upper limb movements. The movement speed was set 

to 0.3m/sec. Pull down in a standing position, pull up in a standing position, and pull 

down in a sitting position are the three movements. The results show that obliqus externus 

abdomins and erector spinae muscle activity increased, while erectus abdominis muscle 

activity decreased. 
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29.  P W Hodges et al. (1997) examined the relation between limb movement speed and 

associated trunk muscle contraction. The study's goal was to see if changes in the reaction 

time latency of the abdominal muscles were related to variations in the magnitude of the 

reactive forces caused by limb speed variation. 15 participants flexed their shoulders at 

three different speeds (fast, natural and slow). A combination of fine-wire and surface 

electrodes was used to record the onset of EMG in the abdominal muscles, erector spinae, 

and anterior deltoid (AD). For each limb movement speed, the mean and peak velocity 

were recorded for five participants. Only in the fast movement condition did the onset of 

transversus abdominis (TrA) EMG precede the onset of AD. The results revealed that 



there was no significant difference in reaction time latency between the fast and natural 

speed conditions for all muscles. When compared to the other two speeds, the slow 

movement significantly delayed the reaction time of each abdominal muscle relative to 

AD. The findings show that limb inertia influences trunk muscle reaction time latency 

only when limb movement is below a threshold velocity.
57

 

 

 

 

 

 

 

 

 

 

 

 

 



 

      MATERIAL AND METHOD 

STUDY DESIGN: An Analytical cross sectional study 

SAMPLING TECHNIQUE: Convenient Sampling Technique  

STUDY SETTING: Physiotherapy Out- Patient department/ Tertiary Care Centres  

STUDY POPULATION: Stroke Patients of age group 30 to 70 years (both genders)  

SAMPLE SIZE (n): 32  

 DURATION: 18 months 

 STUDY GROUP: Unilateral Upper Limb Elevation Versus Bilateral Upper Limb Elevation.  

OUTCOME MEASURES: Duration in miliseconds (ms), Amplitude in microvolts (µV) and 

rise time in micro seconds (µs)  

SAMPLE SIZE ESTIMATION: Earlier study done by DONG-YUN BAE et al¹ in  

which the mean = 29.01 standard deviation(SD)= 16.57  

             by keeping α=5% and ꞵ=20%  

 The sample size was calculated by formula n=4(SD)²/L² 

        where L (Relative precision)= 20% of mean 

           n= 4(16.57)2 / 5.82 



          Required sample size = 32 

 Frequency and percentage was calculated mean and standard deviation was calculated 

 Unpaired t test was used to see significance  

Level of significance p ≤ 0.05 

The sample size was calculated by using EPI info software version 7 

 

SAMPLING TECHNIQUE 

Eligibility of the patients for the study was based on below criteria: 

A) INCLUSION CRITERIA: 

1) Stroke patients 
1 

2) Both genders will be included 
26

 

3) Subjects should be able to sit for 10 minutes 
26 

 4) Able to lift unilateral as well as bilateral upper limb overhead activity (more than 90°) 

with active assistance of unaffected upper limb and hold for 5 seconds. 
26 

5) Co-operative for procedure 
26 

 

B) EXCLUSION CRITERIA : 



1) Restricted range of shoulder joint (unilateral or bilateral) 
26

 

 2) Recent bony injury or fracture to upper limb restricting shoulder joint movement. 
26

 

 3) Previous history of bony injury with deformity affecting shoulder active or active assisted 

range of motion.
26

 

4) Acute infection or severe pain in unilateral or bilateral shoulder or upper limb.
18 

 

 

 

Variables :  

Independent variables:  

 Age 

  Height 

  Weight  

Dependent variables: 

  Electromyography (EMG)  

 Unilateral limb elevation 

  Bilateral limb elevation 



 

OPERATIONAL DEFINITIONS: 

 

  STROKE: It is a rapidly developing clinical sign of focal (or global) disturbances of 

cerebral function, with symptoms lasting 24 hours or more or leading to death, with no 

apparent cause other than vascular origin.
9
 

 

  EMG: It is a recording of the electrical activity of muscle based on motor unit.
9 

 

 MOTOR UNIT ACTION POTENTIAL: It is the summation of electrical potentials from 

all the fibers of that unit close enough to the electrodes to be recorded.
9 

 

 

 

 

 

 

 

 

 



STUDY INSTRUMENTS / DATA COLLECTION TOOL: 

 

 

FIGURE 1:- Electromyography machine (RMS EMG. EP MARK II) 

 

 

 

 

Figure 2:- REFRENCE EMG ELECTRODE 



 

        

Figure 3: PLINTH  

 

 

 

 

 

Figure 4:- TWO POINT SURFACE ELECTROMYOGRAPHY ELECTRODE 

 



 

 

 

      

   Figure 5:- MEASURING TAPE 

 

 

 

      

          Figure 6: PEN 

 

 

 



Photographs of the procedure: 

 

 

Figure 7: Starting position sitting 

 

                                            

Figure 8: L3 vertebrae                                                    Figure 9: Erector spinae muscle 
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Figure 10: Reference EMG electrode on upper arm 

 

 

                              

               A                                                                               B 

   UNILATERL ELEVATION                              BILATERAL ELEVATION 

Figure 11: Unilateral upper limb elevation & bilateral upper limb elevation during 

placement of surface electrode on affected side erector spinae muscle. 

 



                                                

               A                                                                                   B 

UNILATERAL ELEVATION                             BILATERAL ELEVATION 

 

Figure 12: Unilateral & bilateral upper limb elevation during placement of surface 

electrode on unaffected side erector spinae muscle. 

 

 



                           

Figure 13: Starting position                              Figure 14: Reference electrode on arm 

 

 

                                 

                  A                                                                               B 

    UNILATERAL ELEVATION                           BILATERAL ELEVATION 

Figure 15: Unilateral and bilateral upper limb elevation during placement of surface 

electrode on affected side erector spinae muscle. 



 

 

                                     

                   A                                                                              B 

UNILATERAL ELEVATION                               BILATERAL ELEVATION 

Figure 16: Unilateral & bilateral upper limb elevation during placement of surface 

electrode on unaffected side erector spinae muscle. 

 

 

 

 

 

 

 



METHOD OF DATA COLLECTION: 

Demographic data like Name, age, gender was taken from the patients and was recorded in 

EMG machine (RMS EMG .EP MARK II). Height & weight was measured and BMI of the 

patients was calculated. 

      Motor unit action potential was recorded to calculate EMG of erector spinae muscle. 

Lower back area of the patient was exposed. To reduce skin resistance, skin over the erector 

spinae muscle at L3 was cleaned with spirit. 

Two point surface stimulating electrode was placed at L3 level (4 centimeters lateral to 

lumbar spine) 

A reference or ground electrode was placed on the arm. 

Patient was in sitting position on couch with both feet supported.  Firstly the surface 

electrode was placed on an affected side erector spinae muscle and the patient was instructed 

to elevate his normal (unaffected side) shoulder in complete elevation from front 0 degree to 

180 degree full elevation for 5sec duration. The recording of motor unit action potential was 

measured after unilateral upper limb elevation.  The patient was then asked to elevate both 

upper limb with assistance of normal upper limb in full elevation and ask was to hold for 5 

sec duration. The recording of motor unit action potential was measured after bilateral upper 

limb elevation. Secondly the surface electrode was placed on an unaffected side erector 

spinae muscle and the patient was instructed to elevate his normal (unaffected side) shoulder 

in complete elevation from front 0 degree to 180 degree full elevation for 5sec duration. The 

recording of motor unit action potential was measured after unilateral upper limb elevation. 



Then the patient was then asked to elevate both upper limb with assistance of normal upper 

limb in full elevation and ask was to hold for 5 sec duration. The recording of motor unit 

action potential was measured after bilateral upper limb elevation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GENERAL PROCEDURE 

Permission from the head of the institution and the ethical committee was taken 

 

Participant was informed about the study and consent form was given. 

 

Demographic data and anthropometric data was documented 

 

Patient was in sitting position on couch with both feet supported on ground. 

 

Reference electrode was placed on the arm. 

 

Two point surface stimulating electrode was placed on the erector spinae muscle, 4cm lateral to 

lumbar spine on affected side then on the unaffected side. 

 

Patient was instructed to elevate his normal shoulder in complete elevation from front 0 to 180 

full elevation for 5 sec duration. 

 

The recording of (MUAP) was measured after unilateral upper limb elevation of the affected side 

erector spinae muscle. 

 

The patient was asked to elevate both upper limb with assistance of normal upper limb in full 

elevation and asked to hold for 5 sec duration. 

 

The recording of motor unit action potential was measured after bilateral upper limb elevation of 

the affected side erector spinae muscle. 

 

Patient was instructed to elevate his normal shoulder in complete elevation from front 0 to 180 

full elevation for 5 sec duration. 



 

The recording of (MUAP) was measured after unilateral upper limb elevation of the unaffected 

side erector spinae muscle. 

 

The patient was asked to elevate both upper limb with assistance  of normal upper limb in full 

elevation and asked to hold for 5 sec duration. 

 

The recording of motor unit action potential was measured after bilateral upper limb elevation of 

the affected side erector spinae muscle. 

 

                                                          Data was collected 

 

                                                         Data was analyzed 

 

 

 

 

 

 

 

 

 

 

 



 

DATA ANALYSIS AND RESULTS 

Statistical software EPI info version 7 software was used for data analysis.  Unpaired T test and 

repeated measure ANOVA was used for statistical analysis. The Test was used to know the 

erector spinae muscle activity recorded by surface electromyography in unilateral versus bilateral 

upper limb elevation in sitting position in patients with stroke of age 30 to 70 years. P≤ 0.05 was 

considered to be statistically significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS 

Table 1: Mean and standard deviation of demographic data of stroke patients of age 30 to 

70 years. 

N=32 Mean SD 

Age (years) 48.75±10.28 

Height(cm) 164.44±7.23 

Weight (kgs) 63.06±12.15 

BMI (Kg/m
2
) 23.12±2.96 

Gender n=32 (%) Male n=21 65.6% 

Female n=11 34.4% 

Duration of stroke  

n=32 

Chronic 

(>6months)n=15 

46.87% 

Sub-acute(3-6months) n=9 

 

28.12% 

Acute (1-3 months) n=8 

 

25% 

Hemiplegic side  

n=32 

Right side n=22 

 

68.75% 

Left side n=10 

 

31.25% 

Classification 

according to 

etiology of stroke 

n=32 

Ischemic n=28 87.5% 

Haemorrhagic  n=4 12.5% 

Classification 

according to type 

of stroke 

n=32 

MCA n=20 

 

62.5% 

PCA n=4 

 

12.5% 

ACA n=8 25% 

SD= Standard Deviation, Height= centimeters, Kgs = Kilograms, BMI= Body Mass Index, 

MCA= Middle cerebral artery, PCA= Posterior cerebral artery, ACA= Anterior cerebral 

artery 

 Table 1shows the mean and standard deviation of demographic data ( age, height, weight, BMI, 

gender) and clinical characteristics (duration of stroke, hemiplegic stroke, etiology of stroke, 

type of stroke) of stroke patients of age 30 to 70 years of both genders. 



 

 

Table 2: Distribution of stroke patients according to age sub group 30 to 70 

years. 

Age sub group  Frequency  Percent  

30-40 7 21.9 

41-50 12 37.5 

51-60 9 28.1 

61-70 4 12.5 

Total  32 100 

 

Table 2 showed that out of 32 stroke patients 12 (37.5%) patients were of age 41-50 years,  9 

(28.1%) were of age 51-60 years, 7 (21.9%) were of age 30-40 years whereas 4 (12.5%) were of 

age 61-70 years.  

 

 

 

Figure.17 Distribution of stroke patients according to age subgroup 30 to 70 years. 
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Figure 18: Distribution of stroke patients according to gender of age 30-70years. 

Out of 32 participants, 66% were males whereas 34% were females. 
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Figure 19: Distribution of stroke patients according to the hemiplegic side. 

Out of 32 stroke participants, 22 (68.75%) were diagnosed case of right side hemiplegia whereas 

11 (31.25%) were diagnosed case of left side hemiplegia; which indicates that patients with right 

side hemiplegia was more in the study. 

 

 

 

 

 

 

 

 

 

 

0

5

10

15

20

25

Right side Left side

n
o

. o
f 

st
ro

ke
 p

ar
ti

ci
p

an
ts

 

Hemiplegic side  

22 

  10 



Table 3: Distribution of stroke patients according to BMI of age 30 to 70 years. 

 

BMI 

(Body Mass 

Index ) 

Frequency Percent 

 

Underweight 

<18.5 

 

0 

 

0 

       

         Normal 

18.5-24.9 

 

27 

 

84.37 

 

Overweight 

25.0-29.9 

 

4 

 

12.5 

 

Obese 

≥30.0 

 

1 

 

3.12 

 

Total 

 

32 

 

 

100 

 

Table 5 showed that out of total 32 stroke patients, 27 (84.37%) patients showed normal range of 

BMI, 4 (12.5%) patients were overweight whereas 1 (3.12%) patient was obese. 

 

 



 

Figure 20:  BMI of stroke patients of age 30-70 years. 

 

 

 

 

 

 

 

 

 

 

0

5

10

15

20

25

30

35

Underweight Normal Overweight Obese Total

To
ta

l n
o

. o
f 

st
ro

ke
 p

ar
ti

ci
p

an
ts

 

Body mass index 



Table 4: Mean and standard deviation of surface EMG muscle activity of 

affected side erector spinae muscle during unilateral upper limb elevation 

compared to bilateral upper limb elevation in sitting position. 

 

EMG 

parameters 

Erector spinae muscle activity on 

(Affected side) 

Mean ±SD t value p value 

Duration 

(ms) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

4.53±0.84  

-2.829 

 

0.008 

 

Bilateral  

 

4.80±0.73 

Amplitude  

(µv) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

 

7.00±4.36 

 

 

-2.186 

 

 

0.037  

Bilateral  

 

8.68±6.79 

Rise time 

(µs) 

 

Upper limb 

elevation 

 

 

 

 

Unilateral  

 

 

1933.56±471.67 

 

 

1.375 

 

 

0.179 

 

Bilateral  

 

1837.78±448.52 

 

Table 4 showed that erector spinae muscle activity of affected side during bilateral upper limb 

elevation had showed statistically significant increase in duration compared to unilateral upper 

limb elevation of affected side in sitting position p (0.008) 

There is a statistically significant increase in motor unit activity i.e amplitude on affected side 

erector spinae muscle during bilateral upper limb elevation compared to unilateral upper limb 

elevation in sitting position p (0.037) ; which is an indication of bilateral upper limb elevation 

activates more motor units (amplitude) compared to unilateral upper limb elevation. 



Whereas it has showed decrease in rise time of motor unit action potential on affected side 

erector spinae muscle during bilateral upper limb elevation compared to unilateral upper limb 

elevation in sitting position. 

(Increased duration indicates that motor unit activity is sustained for longer duration, increased 

amplitude indicates more number of muscle fibers are activated during bilateral upper limb 

elevation of affected side erector spinae muscle whereas decreased rise time indicates that there 

is an early activation of muscles fibers) 

 

 

 

 

Figure 21: Duration of affected side erector spinae muscle activity during unilateral 

and bilateral upper limb elevation. 
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Figure 22: Amplitude of affected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 

 

 

Figure 23: Rise time of affected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 
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Table no 5: Mean and standard deviation of surface EMG muscle activity of 

unaffected side erector spinae muscle during unilateral upper limb elevation 

compared to bilateral upper limb elevation in sitting position. 

 

EMG 

parameters 

Erector spinae muscle activity on 

(unaffected side) 

 

Mean ±SD t value p value 

Duration 

(ms) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

 

4.82±0.64 

 

0.836 

 

0.409 

 

Bilateral  

 

4.74±0.66 

Amplitude  

(µv) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

 

 

7.85±6.77 

 

1.679 

 

0.103 

 

Bilateral  

6.55±4.20 

Rise time 

(µs) 

 

Upper limb 

elevation 

 

 

 

 

Unilateral  

 

 

1983.91±497.91 

 

1.47 

 

0.152 

 

Bilateral  

 

1859.94±452.36 

 

Table 5 revealed that there is slight decrease in duration, amplitude and rise time of motor unit 

action potential on unaffected side erector spinae muscle during bilateral upper limb elevation 

compared to unilateral upper limb elevation; but these values are not statistically significant. 

 

 



 

Figure 24: Duration of unaffected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 

 

 

 

 

 

Figure 25: Amplitude of unaffected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 
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Figure 26: Rise time of unaffected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 
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Table 6: Mean and standard deviation of surface EMG muscle activity of 

affected side and unaffected side erector spinae muscle during bilateral upper 

limb elevation in sitting position. 

EMG 

parameters 

 

Erector Spinae muscle activity 

 

Mean ±SD 

 

t value p value 

 

Duration 

(ms) 

Bilateral 

upper limb 

elevation 

Affected side 4.80 ± 0.73 

0.515 0.610  

Unaffected side 

 

4.74 ± 0.66 

Amplitude 

(µv) 

Bilateral 

upper limb 

elevation 

Affected side 8.68 ± 6.79 

2.126 0.042  

Unaffected side 

 

6.55 ± 4.20 

rise time 

(µs) 

Bilateral 

upper limb 

elevation 

Affected side 1837.78 ± 448.52 

-0.237 0.814  

Unaffected side 

 

1859.94 ± 452.36 

 

Table 6 revealed that there is a statistically significant increase in motor unit activity i.e. 

amplitude on affected side erector spinae muscle during bilateral upper limb elevation compared 

to unaffected side bilateral upper limb elevation p(0.042); which indicates that  more number of 

motor units are activated on affected side erector spinae muscle during bilateral upper limb 

elevation. 

Whereas there is slight increase in value of duration of erector spinae muscle activity on affected 

side during bilateral upper limb elevation compared to unaffected side bilateral upper limb 

elevation but there is no statistical difference. 



There is a slight decrease in rise time of motor unit action potential on affected side bilateral 

upper limb elevation compared to unaffected side bilateral upper limb elevation, but these values 

are not shown statistically significant. 

 

 

 

Figure 27: Duration of erector spinae muscle activity of affected side and 

unaffected side during bilateral elevation. 

 

 

Figure 28: Amplitude of erector spinae muscle activity of affected side and 

unaffected side during bilateral elevation. 
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Figure 29: Rise time of erector spinae muscle activity of affected side and 

unaffected side during bilateral elevation. 
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Table no 7: Mean and standard deviation of surface EMG muscle activity of 

affected side and unaffected side erector spinae muscle during unilateral 

upper limb elevation in sitting position. 

 

EMG 

parameters 

Erector spinae muscle activity  Mean ±SD t value p value 

Duration 

(ms) 

 

Unilateral upper 

limb elevation 

 

 

 

Affected side  

4.53±0.84  

-1.864 

 

0.072 

 

Unaffected side 

 

4.82±0.64 

Amplitude  

(µv) 

 

Unilateral upper 

limb elevation 

 

 

 

Affected side  

 

7.00±4.36 

 

 

-1.12 

 

 

0.271  

Unaffected side 

 

7.85±6.77 

Rise time 

(µs) 

 

Unilateral upper 

limb elevation 

 

 

 

 

Affected side  

 

1933.56±471.67 

 

 

-0.471 

 

 

0.641  

Unaffected side 

 

1983.91±497.91 

 

Table 7 showed that there is a slight decrease in duration, amplitude & rise time of motor unit 

activity on the affected side erector spinae muscle during unilateral upper limb elevation 

compared to unaffected side erector spinae muscle during unilateral upper limb elevation; but 

there is no statistical difference. 

 



  

Figure 30: Duration of erector spinae muscle activity of affected side and 

unaffected side during unilateral elevation. 

 

 

 

Figure 31: Amplitude of erector spinae muscle activity of affected side and 

unaffected side during unilateral elevation. 

 

 

 

4.532 
4.829 

0.000

1.000

2.000

3.000

4.000

5.000

6.000

Affected Unaffected

D
u

ra
ti

o
n

 (
m

s)
  

Erector spinae  unilateral elevation  

7.000 
7.853 

0.000

1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

Affected Unaffected

am
p

lit
u

d
e 

(µ
v)

 

Erector spinae  unilateral elevation  



 

 

Figure 32: Rise time of erector spinae muscle activity of affected side and 

unaffected side during unilateral elevation. 
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                               Discussion 

In the present study, the aim was to compare the erector spinae muscle activity recorded by 

surface electromyography (s-EMG) in in unilateral versus bilateral upper limb elevation in sitting 

position in patients with stroke of age 30 to 70 years. In the present there was a highly significant 

difference in amplitude and duration on affected side erector spinae muscle activity during 

bilateral upper limb elevation compared to unilateral upper limb elevation. Which indicates that 

the erector spinae muscle fibers gets activated more during bilateral upper limb elevation and are 

sustained for longer duration compared to unilateral upper limb position. 

In an anatomical sitting position, the center of gravity (COG) is situated at the second sacral 

vertebra
58

 So During unilateral upper limb elevation, the center of gravity shifts forward
59

 along 

with that there is an anterior tilting of pelvis and increased lumbar lordosis within the base of 

support. While performing bilateral upper limb elevation the (COG) shifts upward and forward 

and there is increased lumbar lordosis along with thoracic hyperextension, hence challenge to 

stability increases, as the trunk moment acts backward. 
59 

In order to maintain the stability, the 

erector spinae muscle activity increases in bilateral upper limb elevation compared to unilateral 

upper limb elevation in sitting position. 

Previous study performed in (2015) 
51 

which was done on eight stroke patients compared the 

muscle activation during a drinking task between stroke affected and less affected side. They 

found that affected side had greater muscle activation than the unaffected side, this is because 

greater amount of effort was required to perform the upper extremity movement on the affected 

side recruit compensation from the less affected 
60

 side. In the present study which was done on 

erector spinae muscle showed that on the affected side during bilateral upper limb elevation, 



motor units are getting more activated because of the compensation from the unaffected side due 

to which there is an increase muscle activity as there is an increase lordosis and anterior tilting of 

the pelvis along with thoracic hyperextension which had leads to more recruitment of motor unit 

on the affected side compared to unilateral upper limb elevation. 

Another study which was done in (2016)
25 

in twenty four stroke patients, found no significant 

difference in erector spinae muscle activity when exercise like weight shifts and active assisted 

bilateral elevation was performed on a stable and unstable surface. This is because the erector 

spinae muscle is an axial muscle which performs the function of stability 
61

 in sitting position 

and change in the surface does not alter it. In the present study when bilateral upper limb 

elevation was performed on a stable surface, affected side erector spinae muscle activity  

increased which conclude that erector spinae muscle activity significantly increases during 

bilateral upper limb elevation compared to unilateral upper limb elevation in a stable surface. 

In the present study there was no statistical difference found during unilateral upper limb 

elevation on the affected side compared to unaffected side, but erector spinae muscle activity on 

unaffected side showed slightly increased in amplitude compared to affected side. Which 

indicates that the motor unit muscle fibers activates more during unilateral upper limb elevation. 

These findings could be because in the present study independent unilateral upper limb elevation 

of the affected side was not performed because it was not possible by the stroke patients, so the 

erector spinae muscle activity recorded on the affected side occurred during unaffected side 

upper limb elevation. Previous study which was done by dong- yun bae et al
1
 investigated the 

effects of non- paretic arm movements during bridge exercise on trunk muscle activity in 18 

stroke patients showed that trunk muscle activity increases in the opposite direction with upper 

limb movements, as in bridge position, erector spinae is in continuously acting position, 



therefore adding upper limb flexion component will increase the muscle activity. In this previous 

study during unilateral flexion of the arm, there is a shift of center of gravity laterally due to 

which the compensation from the contralateral side increases which increases the muscle activity 

on the paretic side.  

As a result, the current research found that affected side erector spinae muscle activity increases 

during bilateral upper limb elevation in sitting position compare to unilateral upper limb 

elevation in stroke patients aged 30 to 70 years. Hence bilateral activities should be preferred. As 

seated in sitting position bilateral upper limb elevation exercises would improve the trunk muscle 

activity and upper extremity functions in stroke patients. 

 

 

 

 

 

 

 

 



STRENGTH  

 

In the present study the electromyography is a gold standard outcome measure used for 

evaluation of erector spinae muscle activity. 

 

 

 

 

 

 

 

 

 

 

 



WEAKNESS 

 

 Small sample size n= 32. 

 Stroke participants were recruited from institutional physiotherapy OPD and IPD only. 

 

 

 

 

 

 

 

 

 

 

 



CONCLUSION  

s-EMG findings showed increased activity of erector spinae muscle during bilateral upper limb 

elevation compare to unilateral upper limb elevation. This indicated that more number of muscle 

fibers was activated during bilateral upper limb elevation which sustained for longer duration on 

the affected side erector spinae muscle activity. 

 

 

 

 

 

 

 

 

 

 



                    LIMITATION 

 

The sample size was small, hence the results of the present study cannot be generalized. 

 

 

 

 

 

 

 

 

 

 

 



CLINICAL IMPLICATIONS 

 

During rehabilitation in stroke patient, involving of affected side bilateral upper limb elevation 

activities in high sitting will be able to activate more motor unit activity of erector spinae than 

unilateral upper limb elevation. 

 

 

 

 

 

 

 

 

 

 



 

RECOMMENDATIONS 

 

 Bilateral upper limb elevation activities should be incorporated with the conventional 

training in order to improve trunk control. 

 Clinically bimanual activities should be implemented. 

 Clinically electromyography can be co related with the other diagnostic test, such as hand 

held dynamometer to observe the strength of muscle. 

 

 

 

 

 

 

 

 



                              SUMMARY  

 

An analytical cross sectional study was performed. The aim of the study was to compare erector 

spinae muscle activity recorded by surface electromyography in unilateral versus bilateral upper 

limb elevation in sitting position in patients with strokes of age 30 to 70 years. Thirty two stroke 

patients were included in the study as per conclusion criteria. The outcome measure of the study 

was duration, amplitude and rise time. The result showed that affected side erector spinae muscle 

activity during bilateral upper limb elevation was found statistically significant with p value of 

(0.037) compared to unilateral upper limb elevation. The study concluded that sEMG findings 

showed increased activity of erector spinae muscle during bilateral upper limb elevation compare 

to unilateral upper limb elevation. This indicates that more number of muscle fibers was 

activated during bilateral upper limb elevation which sustained for longer duration on the 

affected side erector spinae muscle activity. 
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                             ANNEXURE I 

                      Case Record Form  

Date:  

Name :  

Age:  

Years:  

Gender:  

Address:  

Phone number:  

Height:                                      Centimeters  

Weights:                                   Kilograms  

BMI:                                          Kg/m2  

Duration of stroke  

Dominance (side): 

 

 

  

 

 



                                     ANNEXURE  II (A) 

 

          PATIENT INFORMATION SHEET, INFORMED CONSENT LETTER 

• Purpose: 

To ensure that written consent will be obtained from participant. 

• Scope: 

This study includes chronic stroke patients who are voluntarily willing to participate in this 

study. 

• Responsibilities: 

The researcher will obtain written informed consent from all the participants who are voluntarily 

participating in the study. 

• Procedure: 

1. The researcher will select participant among stroke population. 

2. The intervention protocol will be explained to answer the queries of the participants. 

3. If the participant decides to participate then consent form should be filled by participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the participant 

so as to verify the inclusion and exclusion criteria. 

6. If the participant wants to discuss this information with their family members then they 

entitled to do so before giving the consent. 

 

 



General information to participants: 

1. Name : 

Age: 

Gender: 

Date: 

2. You would be required to fill the proforma and the purpose of the research is to study 

“ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

3. If you are willing to voluntarily participate in the study then you are expected to enrol with us 

right from the moment of filing proforma till the completion of the test. 

4. If you are uncomfortable during this period then kindly let us know so that we can help you 

and overcome your problems. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free to do so 

and there would not be any hindrance from our side . 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 

8. The data obtained from this study would be confidentially protected and maintained and if the 

photograph is used then your identity would not be revealed. 

9. All the risk of various test procedures required for the study will be explained to you and 

accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete the test please kindly let us know so that the 

necessary steps can be initiated. 



11.  If you are not satisfied at any moment then you can withdraw at any time without any 

consequences.  

12. Name of the researcher: 

Phone number: 

Address: 

13. Name of the guide: 

Phone number: 

Address: 

14. Name of the institute: 
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            ANNEXURE III (A) 

 

              LETTER OF CONSENT  

 

“ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

1. I have received an explanation of the nature, purpose, duration and foreseeable effects and 

risks of the trial and what I will be expected to do. My questions have been answered 

satisfactorily. 

2. I understand that my participation in the trial is voluntary and that I may refuse to participate 

or may withdraw from the trial at any time, without penalty or loss of benefits to which I am 

otherwise entitled.  

3. I further understand that any information that becomes available during the course of the study 

that may affect my willingness to take part will be informed to me. 

4. Institutional Ethics Committee authorities may wish to examine my medical records to verify 

the information collected. By signing this document, I give permission for this review of my 

records. 

5. I understand that my identity will not be revealed in any report or publication. 

6. I agree to take part in the above study.  

Name of the research participant ______________________ 

Signature/thumb impression of the research participant______________________ 
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               ANNEXURE IV  

A) PERMISSION LETTER 

To,  

The Head of Institute, 

__________________ 

___________________ 

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

 I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work in diagnosed chronic  

stroke patients.  

 My research topic is “ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

 I kindly request you to do the needful in this regard.  

Thanking you in anticipation.  

Yours sincerely,  

Research student  

Date:  

Place:  

Guide  



Head of Institute 

B) PERMISSION LETTER 

To,  

The Chairman,  

Ethical Committee.  

______________ 

______________ 

Subject: Permission to carry out research work.  

Respected sir/madam 

 I, Mr/Miss_____________ , student of Master of Physiotherapy, would request you to grant me 

permission to carry out my research work.  

 My research topic is, “ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

 I promise that the ethics as well as participants care shall be duly complied.  

 I kindly request you to do the needful in this regard.  

Yours sincerely,  

Research student 

Date:  

Place: 

 



 

 

ANNEXURE V 

TIMELINE/ GANTT CHART 

SR.NO  MONTHS 

1 Allocation of guide Mar’21 

2 Topic finalization for the synopsis Mar’21- may’21 

3 Formulation of research question May’21- June’21 

4 Formulation of objectives June’21 

5 Hypothesis formulation July’21 

6 Protocol of research July’21 

7 Institutional, ethics and BORS 

clearance obtained 

July’21 

8 Submission to the university July’21 

9 Data collection Aug’21-April’22 

10 Data presentation and analysis May’22 

11 Writing discussion and conclusion June’22 

12 Submission of thesis to MUHS July’22 
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MASTER CHART 

 

 

 

 

 

 

sr noage gender height weight BMI hemiplegic sideStroke durationtype of strokeetiology of stroke

duration amplitude rise time duration amplitude rise time duration amplitude rise time duration amplitude rise time

1 42 F 157.48 60 24.2 right side sub acute MCA Hemorrhagic 2.66 2.6 1250 4.86 3.6 2500 3.86 3.4 1284 5.02 3.6 2067

2 59 F 160.02 63 24.6 right side sub acute MCA Ischemic 4.64 4.4 2000 5.32 2.4 2350 4.96 3.6 2058 5.48 3.2 1733

3 56 F 160.02 76 29.7 left side chronic ACA Ischemic 4.36 2.2 1617 5.28 4.2 1825 5.08 3.8 1458 4.38 3.8 1000

4 37 M 172.72 71 23.8 right side acute ACA Ischemic 5.2 3.4 2258 4.46 4.2 1242 5.66 3 1925 5.04 3.4 1934

5 52 M 172.72 80 26.8 left side sub acute PCA Ischemic 5.92 6.2 2008 6.44 4.4 3283 7 6.8 3033 5.8 3.6 2208

6 45 F 165.1 57 20.9 right side acute PCA Ischemic 3.44 2.8 1492 4.22 4.4 1558 3.76 3.6 1341 3.16 2.8 1067

7 50 M 167.64 55 19.6 right side sub acute MCA Ischemic 5.12 18 2201 4.58 14.8 2575 4.68 14.8 2500 3.86 8.6 2142

8 38 F 170 68 23.5 right side acute MCA Ischemic 4.26 7 2083 5 3.2 1917 4.44 5 1592 4.28 6.6 2242

9 43 F 162.56 54 20.4 right side sub acute MCA Hemorrhagic 3.98 4.6 1517 2.9 2.2 650 4.1 3.2 975 3.28 6.8 1075

10 56 F 157.48 49 19.8 left side chronic ACA Ischemic 4.34 4.4 1358 4.96 2.8 1725 4.52 6.4 1333 6 4.4 2467

11 70 F 152.4 53 22.8 right side sub acute MCA Ischemic 4.68 5.6 2325 4.74 3.6 1917 5 4.4 1833 4.16 4 1717

12 54 M 178 79 24.9 left side chronic MCA Ischemic 3.36 5.4 1100 4.76 3 1617 4.18 4 1558 4.58 4.4 1617

13 30 M 167.64 76.24 27.1 right side chronic ACA Ischemic 4.3 6.4 1808 3.78 11.4 1708 3.96 17.6 1825 4.64 4.8 1475

14 52 M 165.1 57 20.9 right side chronic MCA Ischemic 3.5 11.6 1608 4.52 25 1933 3.6 19 1517 4.22 13.8 1967

15 56 F 162.56 52.8 20 left side acute PCA Ischemic 4.44 10.2 2200 4.86 6.4 2433 4.16 18.8 1775 4.4 4.8 1767

16 32 M 152.4 46 19.8 left side chronic ACA Ischemic 4.84 15.6 1858 4.24 25 1883 4.36 16.6 1517 3.56 21.4 1650

17 30 M 172.72 73 24.5 right side sub acute MCA Ischemic 5.16 9.8 2841 5.04 10.4 2275 5.52 12 2233 5.04 11.8 1899

18 38 M 167.34 65 23.2 right side chronic PCA Ischemic 4 8.2 1967 4.18 22 1492 4.92 25 2033 4.88 11.8 1575

19 46 F 160.02 51 19.9 right side chronic ACA Ischemic 5.08 18.8 2658 5.22 20.8 2017 5.08 27.4 2442 5.14 6.8 1875

20 55 M 167.64 66 23.5 left side chronic MCA Ischemic 5.1 3.5 2378 4.2 4 1142 5.5 3.1 1985 5.01 3.4 1901

21 48 M 175 92 30 right side acute MCA Ischemic 5.18 9.9 2854 5.01 9.8 2175 5.42 10 2212 5.04 11.8 1900

22 65 M 154.94 50 20.8 right side acute MCA Ischemic 4.65 4.2 1996 5.3 2.1 2250 4.95 3.5 2048 5.2 3 1633

23 50 M 154.94 45 18.7 right side chronic ACA Ischemic 2.66 2.6 1270 4.86 3.5 2489 3.86 3.4 1282 5.02 3.6 2062

24 45 F 162.56 58 21.9 right side chronic MCA Ischemic 4.35 2.1 1611 5.21 4 1800 5 3.5 1450 4.32 3.5 1000

25 65 M 180.3 90 27.7 left side acute ACA Ischemic 3.36 5.3 1099 4.73 2.8 1612 4.16 3.9 1501 4.55 3.9 1612

26 49 M 165.1 53 19.4 right side sub acute MCA Ischemic 4.72 5.6 2067 5.42 2.9 2192 4.62 4 2433 4.72 4.1 1767

27 50 M 152.4 50 21.5 right side chronic MCA Ischemic 5.72 7.6 2633 4.96 8 2358 5.08 10 2208 5.52 10.6 2825

28 42 M 165.1 67 24.6 right side chronic MCA Ischemic 5 7.2 1775 5.82 7.4 2200 4.8 9.6 1733 4.84 7.4 2217

29 49 M 162.56 60 22.7 right side chronic MCA Ischemic 5.28 12.2 2100 5 12.2 1750 5.94 9 1833 4.92 4.8 1883

30 36 M 167.64 67 23.8 left side acute MCA Hemorrhagic 4.84 7.2 1717 4.22 7.2 1950 5.72 8.4 2467 4.96 6.6 1958

31 63 M 165.1 68 24.9 right side sub acute MCA Hemorrhagic 4.76 6 2292 5.8 10 2567 4.8 7.2 1717 5.68 12 2575

32 57 M 165.1 66 24.2 left side chronic MCA Ischemic 6.12 3.4 1933 4.64 3.6 2100 5.06 3.8 1708 5 4.8 2708
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                                           INTRODUCTION 

Stroke has become one of the most common long-term medical conditions that results in long-

term disability.
1,2,3  

Despite advances in modern medical technology and increased awareness, 

stroke remains the most common neurological disorder caused by disturbance in the blood 

supply to the brain.
4 

and leading cause of death as a single disease.
5
 It is defined as "rapidly 

developing clinical signs of focal (at times global) disturbance of cerebral function lasting more 

than 24 hours or leading to death with no apparent cause other than that of vascular origin."
6,7,8,9

 

According to Pandian JD (2013), the average incidence rate of stroke in the Indian population is 

119-145 per 1 lakh, while the prevalence rate of stroke is 334-424 per 1 lakh in urban regions 

and 84-262/100,000 in rural regions.
10 

Kuriakose D et al (2020) found that the incidence of 

stroke has almost doubled in low and middle income countries like India between 1990 and 

2016, but has decreased by nearly 42 % in high income countries. 
11 

It has been found that the 

incidence has increased from 12.9 percent to 18.6 percent in people aged 20 to 54 years 

worldwide.
11

 In developing countries, there was a 36.7 percent increase in stroke deaths among 

younger adults, compared to substantial reductions in developed countries. 
12,13

  According to a 

study by Suzanne Barker Collo and colleagues, the highest incidence of stroke occurs in East 

Asia compared to other countries 
14

 and men have a higher incidence of stroke than women.
15 

The incidence of stroke was found to be more common between the age of 40 to 70 years in both 

genders. 
8,16

 

Stroke can be classified as ischemic (due to a blood clot) or hemorrhagic (due to blood vessel 

rupture) stroke, as well as acute, sub-acute, and chronic stroke manifestations based on post-



stroke duration: acute (lasting up to 2 weeks), sub-acute (lasting up to 6 months), and chronic 

(lasting >6 months).
9 

Muscle weakness is one of the most common functional impairment on affected side of the body 

after stroke affecting the upper limb, lower limb and trunk region which can lead to difficulty in 

functions like walking, reaching for objects, maintaining both static and dynamic balance in 

siting and standing position and may also results into falls.
17,18  

It is said that upper extremity 

hemiparesis is one of the most common condition which requires extensive rehabilitation.
3
 

Upper limb activities are used in rehabilitation to gain upper limb voluntary control while sitting 

or standing.
3 

Trunk and upper limb weakness can cause difficulty in sitting and maintaining 

sitting balance; in order to perform reaching activities while sitting, trunk muscles are required 

and serve as stabilisers.
19

 When performing upper limb activities while sitting, trunk muscles act 

as a stabiliser.
20

  

Reaching for a variety of objects requires coordinated trunk and upper limb movement as well as 

active participation of the lower limbs.
21,22

 It is one of the activities that stroke survivors find 

difficult.
23,24

 Back extensors assist in keeping the spine erect while reaching or elevating the 

upper limb in a sitting position.
20

 The trunk is essential for pelvic and spinal column stability.
25

 

Erector spinae is a primary superficial back extensor muscle which plays a special role in 

stabilizing the spine during upper limb overhead elevation activities (both unilateral and 

bilateral) along with deep muscles such as internal oblique, external oblique , rectus abdominis, 

latissimus dorsi.
20,26

 These muscles are thought to be important for maintaining postural 

stability
20,27

 and play an important role in supporting controlled upper extremity movement 

during task performance such as reaching and elevation (overhead or above shoulder level) in 



high sitting position.
28

 The function of erector spinae muscle is to keep the spine in erect 

position
29

 while the erector spinae not only extends the spine but also provides stability by 

increasing the tension of the thoracolumbar fascia.
30,31

 

In the previous study kippers V found that erector spinae muscles may activates more when one 

is in unsupported sitting position compared with the time when taken in a standing posture, thus 

inducing fatigue.
29,32

 In the previous study (2019) it was found that bilateral upper limb elevation 

facilitate more erector spinae muscle activity compared to single limb elevation in sitting 

position.
20

 Dong-yun Bae et al. (2019) in the study found that bridging with isometric arm 

horizontal abduction and flexion activates the erector spinae muscle more than standard bridge. 

Muscle activation on the paretic side was found to be significantly higher than on the non-paretic 

side. Bridging exercise with accompanying non-paretic upper limb horizontal abduction and 

flexion was found to be more efficient clinically than standard bridging exercise in increasing 

stroke patient’s activity, especially paretic side trunk muscle activity.
1  

Another study, conducted 

by doo ho lee (2017) et al, concluded that, in addition to trunk exercises, bilateral upper 

extremity exercises could have been used to enhance trunk performance in stroke patients.
33

 

Bilateral activities are found to be main measure for improving the body symmetry and also to 

reduce the abnormal tone, thus promoting voluntary movement of the affected upper 

extremity.
34,35

 

Surface-EMG (s-EMG) is the recording and interpretation of the electrical activity of motor unit 

of muscle at rest and during activity.
9,20  

It is a safe, non-invasive technique and a reliable method 

to evaluate functional activity of trunk muscles 
9,20

 and for assessing the myoelectric output of a 

muscle. 
36

 s-EMG has shown great assurance in neurorehabilitation research and to assess the 

neuromuscular outcomes, s-EMG has been widely used.
36

 s-EMG has also been used to 



see/study the difference in upper extremity and trunk muscle activities.
20

  Electromyography 

(EMG) activities of trunk muscles, such as the lumbar erector spinae (ES), as well as deep 

muscles rectus abdominis (RA), and external abdominal oblique (EO), and large back muscles, 

the latissimus dorsi (LD), were investigated while doing trunk flexion and extension movements 

in previous studies to specify the deficits of neuromuscular control in stroke patients.
37,38,39,40 

 

Shinjun Park et al. (2020) studied the impact of seated thoracic and abdominal muscle exercise 

on upper extremity function and trunk muscle activity in patients with chronic stroke and stated 

that seated thoracic and abdominal muscle exercise leads to improving trunk muscle activity and 

upper extremity function in stroke patients.
41

 Kyoung-Sim Jung et al conducted a study on trunk 

exercises performed on an unstable surface and concluded that trunk exercises on an unstable 

surface improve trunk muscle activation, postural control, gait speed and shoulder flexion 

exercise in stroke patients. 
25 

Till date there is limited literature available on comparison of 

unilateral versus bilateral upper limb EMG activities. Hence the present study aimed to compare 

the erector spinae muscle activity recorded by surface electromyography in unilateral versus 

bilateral upper limb elevation in sitting position in patients with stroke of age 30 to 70 years.
 

 

 

 

 

 



 

                                  Rationale of the study 

 

In the previous study (2019) it showed more activity of erector spinae muscle in bilateral upper 

limb elevation compared to at rest and single upper limb elevation in sitting position. 
(20)

 There is 

scarcity of literature on comparison of unilateral versus bilateral upper limb EMG activities in 

stroke patients. Hence there is a need to compare the erector spinae muscle activity recorded by 

surface electromyography in unilateral versus bilateral upper limb elevation in sitting position in 

patients with stroke of age 30 to 70 years. 

 

 

 

 

 

 

 

 



 

RESEARCH QUESTION 

 

What is the erector spinae muscle activity recorded by surface electromyography in unilateral 

versus bilateral upper limb elevation in sitting position in patients with stroke of age 30 to 70 

years? 

 

 

 

 

 

 

 

 

 

 



HYPOTHESIS 

 

Null hypothesis:  

There is no significant difference in erector spinae muscle activity recorded by surface 

electromyography in bilateral than unilateral upper limb elevation in sitting position in patients 

with stroke of age 30 to 70 years.  

 

Alternate hypothesis:  

There is significant difference in erector spinae muscle activity recorded by surface 

electromyography in bilateral than unilateral upper limb elevation in sitting position in patient 

with strokes of age 30 to 70 years. 

 

 

 

 

 

 

 



                             OBJECTIVES 

 

To compare erector spinae muscle activity recorded by surface electromyography in unilateral 

versus bilateral upper limb elevation in sitting position in patients with strokes of age 30 to 70 

years. 

    

 

 

 

 

 

 

 

 

 

 

 

 



              REVIEW OF LITERATURE 

 

1. Wenjun Jiang et al (2021) conducted a study on effects of Self-Assisted Shoulder 

Elevation of the Affected Side Combined with Balance Training on Associated Reactions 

of Upper Limb and Walking Function in Chronic Stroke Patients: A Randomized 

Controlled Trial. The aim of this study was to assess the effect of a method to inhibit the 

affected upper limb flexors combined with balance training on associated reactions of the 

affected upper limb and walking function in chronic stroke patients. In this study 60 

patients were randomly assign into 3 groups (n=20 per group): control group (no upper 

limb intervention), back group (the unaffected hand assists the affected upper limb in the 

low back and keep it in an extended position) and shoulder elevation group using the 

inhibition method (the unaffected hand assists the affected shoulder to elevate above 90°). 

The inclusion criteria of ther study was (1) first subcortical cerebral hemorrhage or 

cerebral infarction; (2) age 20-70 years old; (3) disease course more than 6 months; (4) 

able to walk indoor independently without assistive devices, and presented with AR of the 

hemiplegic upper limb during walking; (5) Modified Ashworth Scale of elbow flexor in 

sitting position £grade 3; (6) normal cognitive function, MMSE ³24; and (7) agree to 

participate the treatment procedure and sign the informed consent whereas the exclusion 

criteria was (1) walking with crutches or other walking aids; (2) cognitive impairment or 

hearing and understanding impairment, unable to accept simple motor instructions; (3) 

other neurological and musculoskeletal related diseases such as encephalitis, Parkinson’s 

disease, multiple sclerosis, and peripheral neuropathy; (4) serious heart, lung, liver, and 

kidney function insufficiency, malignant tumor, serious infection, new trauma or fracture, 



and malignant progressive hypertension. Before and after the four-week balance training, 

the surface electromyography was used to evaluate the rate of contraction of affected 

elbow flexors. Fugl-Meyer Assessment of Upper Extremity (FMA-UE), 10 Meter 

Walking Test (10MWT) and Barthel Index (BI) were used to measure functional status. 

The result showed that the shoulder elevation group had significant improvement in the 

percentage changes in the rate of contraction of the affected elbow flexors, 10WMT and 

FMA-UE (p<0.05) compared with back group and control group.  No significant 

difference of 10WMT and FMA-UE between back group and control group was found in 

the study. 
42

 

 

2.  Hyunju Park et al. (2020) investigated the Effects of upper-extremity movements on 

electromyographic activities of selected trunk muscles during leaning forward. The study's 

goal was to see if the activation of specific trunk muscles changes depending on shoulder 

movements during leaning forward exercise in healthy young adults. This study included 

24 healthy adults (6 men and 18 women). Participants were instructed to perform three 

types of leaning forward exercises: leaning forward alone (leaning forward 1), leaning 

forward with horizontal shoulder abduction (leaning forward 2), and leaning forward with 

shoulder flexion (leaning forward 3). (leaning forward 3). On the dominant side, surface 

electromyography (EMG) was used to record activation of the erector spinae (ES), 

multifidus (MF), rectus abdominis (RA), and internal oblique (IO). The results showed 

that there was a significant main effect of exercise type on the activation of the IO, RA, 

and MF muscles, whereas activation of the IO and MF during leaning forward 1 was 

significantly lower than activation during leaning forward 2 and 3; activation of the IO 



and RA increased the most during leaning forward 3. The IO/RA ratio increased 

significantly during leaning forward 2 and 3 compared to leaning forward 1; the MF/ES 

ratio increased significantly during leaning forward 3 compared to leaning forward 1. This 

study concluded that integrating shoulder movements during leaning forward exercises 

could be more effective in facilitating EMG activity of IO and MF muscles, particularly 

during shoulder flexion.
43

 

 

3. Shinjun Park et al. (2020) investigated the Effects of Seated Exercise of Thoracic and 

Abdominal Muscles on Upper Extremity Function and Trunk Muscle Activity in Patients 

with Chronic Stroke. The study used a one-group pretest-posttest design. The study 

included 27 stroke patients. Subjects were eligible if they had a score of 24 or higher on 

the mini-mental state examination (Korean version), the ability to sit independently (static 

balance point on the trunk impairment scale 5 or greater), a score of 1+ or less on the 

modified Ashworth Scale (MAS), and a first stroke that occurred more than 6 months 

previously. Subjects were excluded if they were less than Stage 4 on the Brunnstrom 

recovery scale, if they had other neurological diseases such as Parkinson's disease, 

Huntington's disease, or a brain tumour, or if the expert deemed participation in the study 

impossible. All stroke patients were given seated abdominal (posterior pelvic tilt) and 

thoracic exercises (postural-correction exercise). All exercises lasted 30 minutes and were 

done three times a week for four weeks. The MFT and electromyography (EMG) were 

measured, and EMG electrodes were attached to the thoracic paraspinal muscles and lower 

rectus abdominal muscles. The EMG signal is expressed as a percentage of RVC 

(reference voluntary contraction). The thoracic exercise lasted 30 seconds and was 



followed by a 30 second rest (1 set). Over the course of 15 minutes, fifteen sets were 

performed. The pelvic tilt exercise lasted 30 seconds, followed by a 30 second rest (1 set). 

Over the course of 15 minutes, fifteen sets were performed. A MFT was performed, which 

included assessing arm motion and manipulative activity. 24 Arm motion testing included 

four components: forward upper extremity elevation (Task FE), lateral upper extremity 

elevation (Task LE), "touch the occiput with the palm" (Task PO), and "touch the dorsum 

with the palm" (Task DO) (Task PD). Manipulative activity testing included grasp and 

pinch, as well as arm and hand activities ("carry a cube" and "pegboard"). Except for grasp 

(1-3 points), pinch grasp (1-3 points), and "pegboard," all components were measured on a 

four-point scale (1-4). (1-6 points). The better the arm function, the higher the score (up to 

32 points). This test has been reported to be extremely reliable. The subject's trunk muscle 

activity was assessed using electromyography (EMG; Wave-Wireless EMG, Cometa, 

Italy). The sampling frequency was 2000 Hz, the bandpass filtering frequency was 10-200 

Hz, and the EMG signals were processed as Root Mean Square (RMS) and the percent 

Reference voluntary contraction was calculated ( percent RVC). For the first 5 seconds, 

RMS values of midthoracic paraspinal and rectus abdominis EMG signals were extracted 

while in a slumped sitting posture. Second, RMS values of midthoracic paraspinal and 

rectus abdominis EMG signals were extracted while sitting upright for 5 seconds. It was 

attached to the paretic side 2 cm and the upper 2 cm of the rectus abdominis EMG 

electrodes umbilical region. EMG electrodes were attached to the paretic side paraspinal 

muscles of T6 in the midthoracic paraspinal muscles. The results revealed significant 

improvements in the midthoracic, paraspinal, and rectus abdominis percent RVC and MFT 

total scores, forward upper extremity elevation (Task FE), lateral upper extremity 



elevation (Task LE), and "touch the occiput with the palm" (Task PO) (P.05). However, 

there was no statistically significant difference in the items "touch the dorsum with the 

palm" (Task PD), "grasp, pinch grasp, carry a cube," and "pegboard" (P>.05). It came to 

the conclusion that seated thoracic and abdominal muscle exercises can improve upper 

extremity function and trunk muscle activity. Thus, it was reported that seated thoracic 

and abdominal muscle exercise would result in improved trunk muscle activity and upper 

extremity function for stroke patients. 
41 

 

4. Nur Hajariah Che Hamid et al 2020 studied Electromyography (EMG) for Assessment in 

Low Back Pain; Erector Spinae Muscle. The goal of the electromyography (EMG) study 

was to determine which position of the surface EMG sensor attached to the erector spinae 

muscle was associated with lower back pain when using the squat and stoop lifting 

technique. There was only one type of upper extremity muscle chosen to be monitored in 

this study, which is the erector spinae (ES) muscle, with different electrodes placement on 

the surface electromyography (sEMG) sensor., the two subjects consist of two females 

with normal body mass index (BMI) range from 18.5 to 24.9 with same physical 

measurement, were selected to perform both styles of lifting, squatting and stooping. 

Every session, the subject will perform 15 repetitions of each movement, with a 15-minute 

rest in between. ProEMG software is used to further the analysis of muscle activity. The 

results of the study for subject 1 revealed that the squat technique had higher levels of 

muscle activation on the left erector spinae (LES) muscle than the stoop technique. 

Subject 2's LES muscle activation, on the other hand, is greater during stoop activity. 

Squat technique, on the other hand, had lower fatigue analysis compared to stoop 



technique for both subjects on LES muscle. Squat technique is superior to stoop technique, 

but stoop lift is more natural and spontaneously used for MMH (manual material 

handling). 
44

 

 

5. Pathophysiology and Treatment of Stroke: Present Status and Future Prospects was 

conducted by Diji Kuriakose et al (2020). According to the study, stroke is the second 

leading cause of death and a major contributor to disability globally. It was reported that 

developing countries have the highest prevalence of stroke, with ischemic stroke being the 

most common type. We have made significant progress in understanding the 

pathophysiology of stroke and the underlying mechanisms that lead to ischemic insult. 

Stroke therapy focuses primarily on restoring blood flow to the brain and treating stroke-

related neurological damage. Recent clinical trial failures have resulted in significant 

refinement of animal models, focus-driven study design, and the use of new technologies 

in stroke research. Simultaneously, despite advances in stroke management, post-stroke 

care has a significant impact on families, the healthcare system, and the economy. 

Improvements in pre-clinical and clinical care are likely to underpin successful stroke 

treatment, recovery, rehabilitation, and prevention. This review focuses on the 

pathophysiology of stroke, major advances in the identification of therapeutic targets, and 

recent trends in stroke research. It was concluded that stroke is the second leading cause of 

death and disability worldwide, with significant economic costs. Thus, more effective 

therapeutic interventions and improved post-stroke management are global health 

priorities. Stroke research has made significant advances in animal experimental models, 

therapeutic drugs, clinical trials, and post-stroke rehabilitation studies over the last 25 



years, but large gaps in knowledge about stroke treatment remain. Despite our increased 

understanding of stroke pathophysiology and the large number of studies targeting 

multiple pathways causing stroke, the inability to translate research into clinical settings 

has significantly hampered advances in stroke research. The majority of research has 

focused on restoring blood flow to the brain and minimising neuronal deficits after an 

ischemic insult. Before moving on to clinical studies, stroke investigators must 

characterise the key mechanisms underlying therapies, generate reproducible data, conduct 

multicenter pre-clinical trials, and increase the translational value of their data.
11

 

6. Teahyun Kim et al. (2019) investigated the Effect of Paretic and Non-paretic Side Arm 

Training on Trunk Control and Upper Limb Functions in Stroke Patients. The study 

included twenty patients who had suffered a stroke. Twenty subjects were randomly 

assigned to one of two groups: paretic side arm training (PATG, n = 10) or non-paretic 

side arm training (NATG, n = 10). The following criteria were used to select participants: 

stage 3 or higher in the Brunnstrom recovery stage, 24 or higher on the Korean version of 

the Mini-Mental State Examination, more than 6 months since the stroke diagnosis, no 

orthopaedic diseases in the arm and trunk, and 5 points or higher on the TIS static score. 

There are three types of arm training. The first method involved wiping a table up, down, 

left, and right with a towel. The second method involved a ladder-based shoulder flexion 

exercise. The third method was to use a ring to fit a cone in the front and side. To 

complete the exercises, the paretic side arm training group used the paretic side and the 

non-paretic side arm training group used the non-paretic side. The results showed that 

when TIS variables were compared between two groups, NATG showed a significant 

difference in static balance, dynamic balance, and total score except for coordination, and 



PATG showed a significant difference in all TIS variables except coordination. PATG 

demonstrated a greater difference in coordination and total score than NATG. When BBT 

in two groups was compared, there was no significant difference in NATG but a 

significant difference in PATG. PATG also had a greater difference in BBT score than 

NATG. The study concluded that the effects of paretic side arm training versus non-

paretic side arm training on trunk control and arm function in stroke patients were 

compared. As a result, it was determined that paretic side arm training is more effective 

than non-paretic side arm training for trunk control and arm function.
45

 

 

7. 6. Dr. Abhijeet Arun Deshmukh et al. (2019) conducted a study on the Effect of Upper 

Limb Activity on Erector Spinae Muscle During Different Sitting Postures Among 50 Non 

Specific Low Back Pain Students Aged 18-21 Years (25 Males & 25 Females) with the 

following inclusion criteria: Subjects and students who are willing to participate Both 

male and female have experienced nonspecific low back pain in the last three months. 

Students between the ages of 18 and 21. Capable of performing bilateral upper limb 

overhead elevation. The following are the exclusion criteria: In the last 6 months, there 

has been a history of spine injury or trauma. Neurologically involved subject Subjects 

with a BMI greater than 24.9, as well as a history of shoulder injury causing difficulty 

with overhead activities. Acute low back pain in the past. The EMG values during high 

sitting and cross sitting at rest differed significantly (p=0.0006). Females and men differ 

significantly in high sitting and cross sitting at rest, with p values of 0.025 and 0.006. 

During unilateral and bilateral upper limb elevation, there was no significant difference in 

erector spinae muscle activity between high and cross sitting. The study results show that 



the amplitude of the erector spinae muscle is greater in high sitting than in cross leg sitting 

at rest, indicating that the erector spinae muscle works more in high sitting than in cross 

leg sitting, whereas in unilateral or bilateral upper limb elevation, the amplitude of the 

erector spinae muscle increases in both high sitting and cross leg sitting. 
20

 

 

8. Azghani MR, Nazari J, Sozapoor N et al (2019) studied the Myoelectric activity of 

individual lumbar erector spinae muscles variation by varying seat pan depth in 25 healthy 

males aged 20 to 35 years. The study's goal was to measure the myoelectric activity 

(EMG) of individual lumbar erector spinae muscles after sitting in chairs with varying seat 

pan depths. EMG recordings were made using surface electrodes placed on the lumbar 

erector spine muscles of 25 healthy volunteers. While the study participants were in a 

comfortable position and performing the required tasks, EMG recordings for muscle 

activity were made. The experiments used three seat depths based on the 5th, 50th, and 

95th percentiles of buttock popliteal length. The EMG data collected were normalised to 

the maximum voluntary contraction. For each of the three chairs tested, the mean EMG 

recording was computed. To assess the differences between the situations, a mixed model 

was used. The study found a significant (p0.05) difference between the mean EMG 

recordings for the three tested seat pan depths. EMG activity was higher in seats with the 

5th and 95th percentiles of buttock popliteal length depth than in seats with the 50th 

percentile. . It was concluded that the seat pan depth used in a comfortable position has a 

significant effect on the level of myoelectric activity in the lumbar erector spinal muscles. 

This study's findings may help us understand the biomechanics of sitting. 
9 

 



9. Bushra Ansari et al. (2019) conducted an electromyographic study on Lumbar Muscle 

Activation Pattern During Forward and Backward Walking in Participants With and 

Without Chronic Low Back Pain. The goal of this study was to look at the 

electromyographic activity of the lumbar multifidus (MF) and erector spinae (ES) muscles 

during forward and backward walking in people with and without chronic low back pain 

(CLBP). Twenty-one CLBP patients were recruited, and twenty-one age-matched healthy 

controls were recruited from the community. The maximum voluntary isometric 

contraction (MVIC) for MF and ES was measured using standard guidelines. Surface 

electrodes were used to record electromyographic activity of the MF and ES during FW 

and BW on a motorised treadmill, which was then normalised by the respective MVIC's of 

each muscle. Muscle activity (as measured by percentage MVIC) was found to be higher 

in both muscles during BW. CLBP patients had significantly higher MF muscle activity 

than healthy controls (P.04). MF and ES electromyographic activity increased 

significantly during BW (MF: P.001; ES: P.001) compared to FW in both the healthy and 

CLBP groups. It was concluded that BW causes increased paraspinal muscle activation. In 

addition to global extensor (ES), core extensor (MF) activity is higher during BW than 

FW in both healthy participants and CLBP patients. BW is a better aerobic activity for 

increasing lumbar paraspinal recruitment. These findings could have significant clinical 

implications in the treatment of CLBP. 
46

 

 

10. 9. Dong-Yun Bae et al. (2018) conducted a study in 18 stroke patients on the effects of 

non-paretic arm movements during bridge exercises on trunk muscle activity. Surface 

EMG electrodes were placed on the trunk muscles (rectus abdominis (RA), internal 



oblique (IO), and erector spinae (ES). The following criteria were required for inclusion: 

1) K-MBI scores of 70 or higher; 2) MAS scores of 0-2, as well as physical ability to 

perform the required exercise; 3) MMSE-K scores of 24 or higher; and 4) a diagnosis of 

hemiplegia caused by a stroke at least 6 months previously. . Exclusion criteria included: 

1) being unable to perform the required exercises due to limited range of motion in the 

upper and lower extremities, spasticity, or an associated reaction; and 2) having a 

neurological or orthopaedic disease that causes other motor disabilities. The bridging 

exercise was in the following position: The participants sat in a supine position, with their 

knees flexed at 90° and their legs spread shoulder-width apart, soles neutral. During bridge 

exercises, the pelvis was raised from the floor until the hip joint extension was zero 

degrees, and a bar was installed at the height of the thigh between the greater trochanter 

and the femoral condyle to confirm the correct trunk position. The standard bridge 

exercise was performed with both hands spread at 30°, palms facing downward, and hands 

evenly spread on the floor. The bridges were performed with the non-paretic upper 

extremity flexed at 90° using a red Thera-band and unilateral isometric arm horizontal 

abduction and flexion. The results show that EMG activity of the trunk muscles, 

specifically the IO and ES, was higher during bridge exercises with isometric arm 

horizontal abduction and flexion compared to the standard bridge exercise. IO and ES 

activity were significantly higher on the paretic side than on the non-paretic side during 

upper extremity movements (flexion, horizontal abduction).
1 

11. Doo Ho Lee (2017) conducted a study on Effect of bilateral upper extremity exercise on 

trunk performance in patients with stroke. The purpose of this study was to look over the 

effect of bilateral upper extremity exercises on trunk performance in patients with stroke. 



20 stroke patients ere included in the study. chronic stroke patients of at least 6 month’s 

duration were included in the study with a inclusion criteria of 1. The patient had 

unilateral hemiparesis as a result of stroke. 2. K-MMSE (Korean mini-mental state 

examination) had to be score exceeding 24 points. 3. The patient should be able to remain 

sitting position without support. 4. Patients with no cardiac and respiratory diseases. 

Patients was divided experimental into and control group where patients in experimental 

group received neurological rehabilitation treatment along with 30 minutes of bilateral 

upper extremity exercises 3 times weekly for 4 week and patients in control group 

received only neurological rehabilitation treatment. Trunk Impairment Scale were used as 

a outcome measure before and after the 4-week training period. In the result they found 

that Significant intragroup differences in all items of Trunk Impairment Scale were 

observed after intervention. The it concluded that bilateral upper extremity exercises could 

be used in addition to trunk exercises to improve trunk performance in patients with 

stroke.
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12. Kyoung-Sim Jung et al (2016) conducted a study on trunk exercises performed on an 

unstable surface improve trunk muscle activation, postural control, and gait speed in 

patients with stroke. Twenty-four participants with stroke were included in the study and 

was randomly distributed into experimental (n = 12) and control groups (n = 12). Subjects 

in the experimental group participated in trunk exercises on the balance pad for 30 min, 

five times a week for 4 weeks; those in the control group performed trunk exercises on a 

stable surface for 30 min, five times a week for 4 weeks. Trunk muscle activation was 

measured by using surface electromyography, and trunk control was evaluated with the 



Trunk Impairment Scale (TIS). Gait speed was measured with the 10-Meter Walk Test. 

The study resulted that activity of the external and internal oblique muscles in the 

experimental group was significantly higher than that in the control group. The TIS score 

of the experimental group showed significantly greater improvement than did that of the 

control group. The 10-Meter Walk Test (10MWT) score also significantly improved in the 

experimental group. This concluded that was  trunk exercises on an unstable surface 

improve trunk muscle activation, postural control, and gait speed in patients with 

hemiparetic stroke. 
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13. Eun Ja Kim et al. (2016) conducted a study on the Effects of upper extremity training in a 

standing position on trunk alignment in 12 stroke patients. Patients were divided into two 

groups: six in a sitting position and six in a standing position. The sitting group had a 

mean age of 62 years and the standing group had a mean age of 60 years. The average 

disease duration was 13 months in the sitting group and 15 months in the standing group. 

Subjects were chosen based on the following criteria: being hemiplegic, having moderate 

severity according to the Fugl-Meyer upper extremity test, and being able to stand for five 

minutes or longer without assistance. Upper extremity training was given for 30 minutes 

per day, five times per week, for six weeks in either a sitting or standing position. Upper 

extremity training included grabbing a cone on the table and moving it to a specific 

location, moving a cone on the table to a shelf, stretching an upper extremity to grab a ball 

and place it in a basket, and stretching an upper extremity to grab a ring and place it on a 

bar. This study compared the postural alignment of the sitting control group and the 

standing experimental group before and after upper extremity training. The Formetric 4D 



system (DIERS, International GmbH, Schlangenbad, Germany, 2010) was used to assess 

postural alignment, which is an alternative to radiographic examination for spinal 

alignment analysis. The Kolmogorov-Smirnov test was used to demonstrate the normal 

distribution of data. The paired t-test was used to compare changes in measured variables 

before and after upper extremity training in both groups. To compare changes in outcome 

measures between the two groups, the independent t-test was used. The level of 

significance was set at p0.05. The standing group showed no significant change in lumbar 

lordosis (p>0.05), but significantly improved thoracic kyphosis (p0.05). The comparison 

of the sitting and standing position groups revealed that there was no significant difference 

in lumbar lordosis change (p>0.05), but there was a significant difference in thoracic 

kyphosis change (p0.05). The current study found that standing upper extremity training 

had a greater effect on trunk alignment by reducing thoracic kyphosis than sitting upper 

extremity training. 
5 

14. Ji Won Shin and Kyoung Don Kim conducted an experimental study in 2015 to 

investigate the effects of bilateral upper extremity exercises on trunk control, balance, and 

the risk of falls in stroke patients. Thirty study subjects were chosen and randomly 

assigned to experimental and control groups of 15 subjects each, with a mean age of 608.4 

years, 57.410.3 years, who received bilateral upper extremity activities and conventional 

rehabilitation treatment with the following inclusion criteria: patients diagnosed with 

unilateral brain damage with magnetic resonance imaging (MRI) or computed tomography 

(CT), _>6 months post stroke, MMSE-K>24, and should be able to stand. Patients with 

cardiovascular disease or musculoskeletal disorders were not eligible. The experimental 

group participated in a bilateral upper extremity activity programme for 30 minutes three 



times per week for four weeks, for a total of 12 sessions. The control group received 

traditional rehabilitation. Berg Balance scale scores differed statistically significantly (p 

value-0.05) between groups. Except for static sitting balance, there were significant 

differences between groups on the trunk impairment scale. BBS and TIS scores in both the 

experimental and control groups differed significantly before and after the interventions. 

This suggests that both traditional rehabilitation treatment and bilateral upper extremity 

exercises were effective in improving trunk control and balance in stroke patients, making 

them useful for fall prevention. Bilateral upper extremity activities are thus beneficial for 

improving dynamic balance and coordination. The small number of subjects in this study, 

however, prevents generalisation of the findings. More research on bilateral upper 

extremity activities involving more patients is thus required. 
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15. Kazuhiro Takahashi et al. (2015) conducted a study in 22 healthy subjects on trunk 

kinematics and muscle activities during arm elevation. The goal of this study was to look 

at trunk muscle activities at different speeds of arm elevation and then assess their roles in 

trunk kinematics. The participants flexed their right shoulders at three different speeds. 

The activities of bilateral external oblique muscles (EO), internal oblique muscles (IO), 

rectus abdominis muscles (RA), and lumber erector spinae muscles were measured using 

surface electromyography (ES). Arm and trunk movements were measured using a three-

dimensional motion analyzer. In the relatively late phase of natural and slow movements, 

the muscle activities of the left ES, right EO, and left IO were significantly enhanced 

compared to those of the contralateral muscles. Both ES muscle activities were 

significantly increased during the early phase of fast movement compared to later in the 



action. When compared to the contralateral muscles, the muscle activities of the left ES 

and right EO were significantly increased. Regardless of speed, there was a consistent 

pattern of trunk extension, lateral flexion, and rotation during arm elevation. The 

researchers concluded that bilateral ES activity may be required for back-extension 

torques, particularly during the early stages of rapid elevating motion. In the late phase, 

the activity of the anterior muscles may contribute to the production of anterior force 

against the backward movement of the upper limb's centre of mass. Trunk rotation, 

controlled by the trunk muscles in unison, may aid in the alignment of the scapular plane 

in the arm elevating plane. 
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16. Seng Kwee Wee et al. (2015) investigated the Effects of Trunk Support on Upper 

Extremity Function in People With Chronic Stroke and People Who Are Healthy. The 

study's objectives were to look into the effect of external trunk support on trunk control 

and UE function, as well as the relationship between trunk control and UE function in 

people with chronic stroke and healthy people. Twenty-five people with chronic stroke 

and 34 healthy people who were age and gender matched were recruited. The Trunk 

Impairment Scale (TIS) was used to assess trunk control, and the Fugl-Meyer Assessment 

(FMA-UE) and the Streamlined Wolf Motor Function Test (SWMFT) were used to assess 

UE impairment and function, respectively. The TIS and SWMFT were tested with and 

without external trunk support, while the FMA-UE was tested without trunk support. With 

trunk support, people with stroke improved from 18 to 20 points on the TIS, reduced 

SWMFT performance times from 37.20 seconds to 35.37 seconds for the affected UE, and 

improved from 3.3 points to 3.4 points on the SWMFT Functional Ability Scale for the 



affected UE's function. The SWMFT performance time for healthy people was reduced 

with trunk support from 1.61 seconds to 1.48 seconds for the dominant UE and from 1.71 

seconds to 1.59 seconds for the nondominant UE. For stroke patients, there was a 

significant moderate correlation (r=.53) between the TIS and the FMA-UE. External trunk 

support improved trunk control in people with chronic stroke and had a statistically 

significant effect on UE function in both people with chronic stroke and people who were 

healthy, according to the findings. The findings indicate a link between trunk control and 

the UE when external trunk support is provided, and they support the hypothesis that 

lower trunk and lumbar stabilisation provided by external support improves the ability to 

use the UE for functional activities. 
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17. Joaquin Calatayud et al. (2015) investigated muscle activity during unilateral vs. bilateral 

battle rope exercises. On two occasions, twenty-one volunteers took part in a repeated-

measures study. Surface electromyographic signals from the anterior deltoid (AD), 

external oblique (OBLIQ), lumbar erector spinae (LUMB), and gluteus medius (GM) were 

recorded during bilateral and unilateral waves and normalised to the maximum voluntary 

isometric contraction (MVIC). The session began with a light warm-up in which each 

subject performed 5 minutes of mobility drills without ballistic movements and 1 set of 10 

battle rope repetitions (5 repetitions of bilateral and 5 repetitions of unilateral movements). 

The MVIC positions were based on standardised muscle testing procedures for (a) the AD 

(9), (b) the OBLIQ (26), (c) the LUMB (14), and (d) the GM (14) and were performed 

against a fixed immovable resistance (i.e., Smith machine). Specifically, (a) deltoid 

flexion at 90° in a seated position with erect posture and no back support, (b) curl up at 

40° with arms on chest and pressing against the bar in an oblique direction with the 



participant lying on the bench, feet flat on the bench, and knees bent at 90°, (c) trunk 

extension with the participant lying on the bench and pelvis fixated, the trunk was 

extended against the bar, and (d) hip abduction at 30° against the bar with the participant 

lying on their nondominant limb on the side. Each participant performed three consecutive 

repetitions in each of the two conditions, bilateral waves and unilateral waves, with a two-

minute rest in between. The results revealed that there was no significant difference 

between conditions for AD (p = 0.227). OBLIQ activation was significantly higher (p = 

0.02) with unilateral waves versus bilateral waves. Although there was a tendency (p = 

0.054), there was no significant difference in Gluteus medius activity between conditions. 

The bilateral waves produced a significantly higher (p = 0.001) lumbar erector spinae 

signal than the unilateral waves. 
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18. Inkyeong Nam et al. (2015) investigated the effect of foot position on erector spinae and 

gluteus maximus muscle activation during sit-to-stand exercise performed by chronic 

stroke patients. The goal of this study was to use surface electromyography (EMG) to 

investigate the effects of different foot positioning on bilateral erector spinae (ES) and 

gluteus maximus (GM) activation during sit-to-stand performed by individuals with 

stroke. 15 stroke patients were chosen at random. All participants were asked to perform 

sit-to-stand (STS) using one of three strategies: (1) symmetric foot position, (2) unaffected 

foot behind the affected foot position (asymmetric-1), and (3) affected foot behind the 

unaffected foot position (asymmetric-2). The ES and GM muscle activities were measured 

using an EMG system. The affected ES muscle activity was significantly higher in 

asymmetric-2 foot placement (180.773.4) than in symmetrical foot placement (149.854.2). 

Furthermore, the affected ES, unaffected ES, and affected GM muscle activity were 



significantly higher in asymmetric-2 foot placement (180.773.4, 173.583.1, and 98.390.3, 

respectively) than in asymmetric-1 foot placement (147.353.8, 151.276.5, and 84.973.8). 

The findings suggested that it may be preferable for stroke patients to perform STS with 

the affected foot behind the unaffected foot in order to increase affected ES and GM 

muscle activation. 
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19. Jung Ah Lee et al. (2015) investigated upper extremity muscle activation during glass 

drinking in subjects with chronic stroke. The goal of this study was to compare upper 

extremity muscle activities during a drinking task between stroke-affected and unaffected 

sides. This study included eight stroke patients (8 men; age 45.3 years; stroke duration 

21.9 months). The method was that all participants performed a drinking task while seated 

at an adjustable-height table in a straight-backed, adjustablechair that was adjusted to 90° 

flexion of their hip and knee joints. The drinking cup had a diameter of 7 cm and a height 

of 9.5 cm. Instead of water, a 6-cm diameter ball was placed in the cup. Surface EMG 

activity was recorded from the affected and less-affected sides' supraspinatus, anterior 

deltoid, posterior deltoid, biceps brachii, triceps brachii, brachioradialis, infraspinatus, 

flexor carpi radialis, and extensor carpi radialis muscles. The following phases of the 

drinking task were measured: reaching for the cup, forward transport of the cup to the 

mouth, drinking, back transport of the cup to the table, and returning the hand to the 

resting initial position. There were significant differences in percent MVIC between the 

muscles on the stroke-affected and less-affected sides (p 0.05). There was a significant 

difference in the % MVIC data of the forearm flexor, brachioradialis, and infraspinatus 

during the reaching phase; in the % MVIC data of the anterior deltoid, brachioradialis, and 

infraspinatus during the forward transfer phase and the drinking phase; in the % MVIC 



data of the anterior deltoid and infraspinatus during the back transfer It discovered a 

significant difference in upper extremity muscle activation during the drinking task 

between the stroke-affected and unaffected sides. During the forward transfer, drinking, 

backward transfer, and return phases, the affected side expended more effort than the less-

affected side. As a result, the findings show that the stroke-affected side has higher levels 

of muscle activation than the unaffected side. This is due to increased recruitment effort 

due to a decrease in the number of functional motor units on the paretic side. 
51

 

20. 17. M. Eriksson Crommert et al (2015) studied Trunk Muscle Activation at the Initiation 

and Braking of Bilateral Shoulder Flexion Movements of Various Amplitudes in 11 

healthy people. The purpose of this study was to see if movement amplitude affects trunk 

muscle activation patterns during rapid bilateral shoulder flexions. Subjects performed 

shoulder flexion movements starting with their arms along their sides (0°) and progressing 

to 45°, 90°, or 180°. In response to a beep signal, the subjects stood barefoot on the floor 

with arms along their sides and were instructed to raise both arms as quickly as possible to 

one of three target end positions; 45°, 90°, and 180° in relation to the vertical (Fig 1). Each 

position was targeted three times in a row, with the order of the end positions varying 

between subjects. Each subject was told to keep his gaze fixed on a picture of the current 

end position, which was placed at eye level in front of him. After about 5 seconds, the 

subject received a verbal command and returned his arms to the starting position. Two 

practise movements were carried out to ensure that the movement was carried out 

correctly. M = left + right, Fx = Fxleft + Fxright, and Fz = Fzleft + Fzright were used to 

calculate the total torque and linear forces on the trunk at shoulder height caused by arm 

movement. Gravitational effects are included in. Finally, in upright standing, front or back 



to a wall, the subjects performed three static maximum voluntary contractions: attempted 

trunk flexion, Valsalva manaeuvre (maximal voluntary pressurisation of the abdomen) 

with a superimposed attempted trunk flexion, and attempted trunk extension. All 

maximum voluntary contractions lasted about 5 seconds and were repeated twice, with 

resistance provided by a broad belt wrapped around the chest at armpit height and firmly 

fastened to the wall. The investigators verbally encouraged the efforts rather than 

providing visual feedback. EMG was measured bilaterally from the transversus abdominis 

(TrA), obliquus internus (OI), and rectus abdominis (RA), erector spinae (ES), and 

deltoideus using intra-muscular electrodes and surface electrodes. The reactive linear 

forces and torque about the shoulders, as well as the linear and angular impulses, were 

calculated using 3D kinematics and inverse dynamics. The sequencing of trunk muscle 

onsets at the start of arm movements was consistent across movement amplitudes, with ES 

activating first, followed by TrA, RA, and OI. During acceleration, all arm movements 

produced a flexion angular impulse about the shoulders, which was reversed during 

deceleration. Increased movement amplitude resulted in shorter onset latencies of the 

abdominal muscles and an increase in TrA and ES activation. The magnitude of TrA 

activation was comparable in acceleration and deceleration, whereas the other muscles 

were specific to acceleration or deceleration. The findings indicate that arm movements 

must be standardised when used as a method to evaluate trunk muscle activation patterns, 

and that including arm deceleration in the analysis allows researchers to investigate the 

relationship between trunk muscle activation and the direction of perturbing torque during 

the same arm movement. 
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21. Does a History of Non-Specific Low Back Pain Influence Electromyographic Activity of 

the Erector Spinae Muscle Group During Functional Movements? was studied by Nicolas 

Mazis (2014). In 37 students. The study's goal is to identify potential muscular activity 

differences in the erector spinae muscle group between NSLBP patients and healthy 

controls. They were assigned to one of three experimental groups based on LBP 

information obtained from the Nordic Questionnaire: subjects who had NSLBP within the 

previous 12 months (W12), subjects who had NSLBP in the past but not within the last 12 

months (A12), and healthy individuals who had never had an episode of NSLBP (C). The 

amplitude of bilateral EMG signals was recorded during different movement phases as 

subjects performed a trunk flexion-extension protocol. Surface EMG activity was recorded 

in the four phases listed below. Subjects were instructed to stand upright for 2 seconds 

(phase 1), then bend forward to the count of two (phase 2). Patients were instructed to tuck 

their chins into their chests as they bent forward during phase 2. This positioning was 

chosen because it has been suggested that head position influences EMG activity during 

this body movement [24]. During phase 3, patients were instructed to remain in full 

flexion for 2 seconds before returning to standing over a 2 second period (phase 4). To 

ensure that all data was captured, data collection was performed over a 10-second period. 

Significant differences in EMG values during standing, flexion, full flexion, flexion 

relaxation ratio (FRR), and side-to-side differences in these variables were found between 

the three experimental groups (p0.0005). The difference in side-to-side EMG signal during 

extension varied significantly between the three groups (p=0.002). At the variables of full 

flexion, FRR, and standing, the control group differed significantly from the back pain 

groups (p0.05). In flexion, the control group differed significantly only from group W12 



(p0.0001), but both back pain groups had a greater side-to-side imbalance (p0.005). The 

discriminant analysis clearly distinguished between the control and back pain groups. 
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22. Yong Soo Kong et al (2013) studied changes in Trunk Muscle Activities in Different 

Types of Bridging Exercises in 24 subjects (males: 13, females: 11). The goal of this study 

was to look at how different types of bridging exercises affected trunk muscle activity. In 

four different bridging exercises, the activities of the internal oblique (IO), external 

oblique (EO), rectus abdominis (RA), and erector spinae (ES) muscles were measured. 

The experiment included four different types of bridging exercises. Exercise 1 (supine 

bridging): In the supine bridging position, the subjects bent their knee joints at 90 degrees 

and spread their arms at about 30 degrees, with both hands on the ground. They 

maintained a straight neck and head, with their eyes fixed on the ceiling. Exercise 2 

(supine bridging on TOGU balance pads): The subjects assumed the same position as in 

exercise 1, but this time their feet were placed on TOGU balance pads. Exercise 3 

(unilateral bridging): The subjects raised their dominant-side leg in the same position as in 

exercise 1. Exercise 4 (prone bridging on the elbows and toes): In a prone position, the 

subjects bent their elbows at 90 degrees and supported their bodies with their forearms and 

toes, with their neck slightly extended and their eyes looking forward. The results revealed 

that there were significant differences in the percent MVICs of the IO, EO, RA, and ES 

(p0.05) among the exercises, and the patterns of increase in muscle activity of the muscles, 

with the exception of the ES, were consistent across the exercises. Exercise 4 had the 

highest level of IO, EO, and RA activity, followed by exercise 3 and exercise 2. In 

exercise 1, the activities of IO, EO, and RA were the lowest. Compared to other muscles, 

ES activity was highest in exercise 3, followed by exercises 2 and 1. In exercise 4, ES 



activity was the lowest. It was concluded that bridging exercises in the prone position may 

be more effective than other positions for improving trunk muscle activity. 
54 

 

23.  Stacey L. DeJong et al. (2012) conducted a study on Comparison of unilateral versus 

bilateral upper extremity task performance after stroke in 16 people with mild to moderate 

post-stroke hemiparesis and 12 healthy controls. The goal of this study was to see if the 

bilateral movement condition affects paretic limb performance of a functional task in 

people with post-stroke hemiparesis, and if so, which parameters of performance may be 

affected. Stroke participants were included if they 1) had a stroke neurologist's diagnosis 

of ischemic or hemorrhagic stroke, 2) had persistent hemiparesis, as evidenced by upper 

extremity Medical Research Council muscle test scores 25 that were at least one muscle 

grade lower on the paretic side compared to the non-paretic side, and 3) could reach, 

grasp, and lift a vertical cylinder (3.4 cm diameter, 420 grammes) using palmar and 3-

finger. Excluded individuals were those who 1) had severe aphasia, as measured by a 

score of 2 or 3 on the Best Language item of the National Institutes of Health Stroke Scale 

(NIHSS) 26, 2) had severe hemispatial neglect, as measured by a score of 2 on the 

Extinction and Inattention item of the NIHSS, 3) had musculoskeletal or other medical 

conditions other than stroke that limited either upper extremity, or 4) were unable give 

informed consent. Twelve healthy adults also took part, primarily to provide reference 

data for the hemiparetic group's results. Volunteers were sought who had no known 

neurological disease and no disability or injury to their upper extremity on either side. To 

ensure that both genders were represented equally across the age range, it recruited one 

male and one female from each decade between 30 and 89 years old. In the bilateral 



condition, there was no evidence of immediate improvement in paretic-limb performance. 

Release timing occurred later in both groups when participants moved bilaterally rather 

than unilaterally, possibly due to a divided-attention effect. Other variables remained 

constant across conditions. They found no evidence that the bilateral movement condition 

improves paretic limb performance of a reach-grasp-lift-release task at preferred speed in 

this single-session study. As a result, they cannot predict which aspects of motor 

performance are most likely to change after bilateral training on similar tasks. When 

combined with previous research demonstrating improved kinematics when fast reaching 

movements are performed bilaterally rather than unilaterally, our findings point to 

context-specific changes in the bilateral movement condition. Fast, cyclical proximal limb 

motions that engage the neural mechanisms involved in bilateral coupling may benefit the 

most, while slower, discrete tasks and distal motions may be unaffected. These findings 

suggest that bilateral training paradigms may differ significantly and that evidence for 

each should be weighed separately. 
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24. According to a study conducted by Manjari Tripathi and Deepti Vibha (2010) to evaluate 

stroke in young people in India, stroke is the third leading cause of death and the fourth 

leading cause of disease burden globally, and age has been shown to have a strong 

association with the incidence of stroke. According to the study, the peak age for stroke 

occurrence is 55-65 years old. The average age of stroke patients in developing countries 

is 15 years younger than in developed countries. In India, nearly one-fifth of patients 

admitted to hospitals for their first stroke were over the age of 40. Preventive measures 

could significantly reduce the costs and emotional burden on the family, but they would 



require prior and accurate identification of burden and risk factors prevalent in the 

community. 
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25. Mary Ellen Stoykov et al. (2009) researched bilateral and unilateral training for upper 

extremity hemiparesis in stroke. The study's goal was to compare the effectiveness of 

bilateral training versus unilateral training for people with moderate upper limb 

hemiparesis. We took 24 stroke patients. Subjects in the bilateral group (n = 12) engaged 

in bilateral symmetrical activities, whereas subjects in the unilateral group (n = 12) 

engaged in the same activity with only the affected arm. The tasks were completed by the 

subjects using blocked practise. Individual instructions for each task were given, such as 

"reach and point to the target and touch the target in time with the metronome beat." For 

most tasks, subjects began with 20 repetitions (2 sets of 10 repetitions) and gradually 

increased to 40 repetitions (4 sets of 10). Both groups received three one-hour training 

sessions per week. As outcome measures, the Motor Assessment Scale (MAS), Motor 

Status Scale (MSS), and muscle strength were used. As a result, both groups improved 

significantly on the MSS and strength measures, with the bilateral group improving 

significantly more on the Upper Arm Function scale (a subscale of the MAS-Upper Limb 

Items). According to the study, both bilateral and unilateral training are effective for 

moderately impaired chronic stroke survivors, with bilateral training being more beneficial 

for proximal arm function.
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26. 23. According to Susan B. O' Sullivan et al in 2007 in the textbook of physical 

rehabilitation, there are two types of stroke based on the interruption of blood flow to the 



brain: a) ischaemic stroke, which occurs as a result of blood clot formation; and b) 

ischemic stroke, which occurs as a result of blood clot formation. b) Hemorrhagic stroke, 

which occurs as a result of blood vessel rupture. They concluded that there are two types 

of stroke: ischaemic stroke and hemorrhagic stroke.
9 

 

27. Ruth Dickstein et al. (2004) studied the electromyographic activity of voluntarily activated 

trunk flexor and extensor muscles in post-stroke hemiparetic subjects. The goal was to 

compare the EMG activity of selected trunk muscles during self-initiated voluntary trunk 

flexion and extension in post-stroke hemiparetic subjects to corresponding findings in 

control subjects. The procedure was Bilateral EMG activity of the rectus abdominis (RA) 

and external oblique (EO) muscles was studied during direct trunk flexion, and activity of 

the lumbar erector spinae (ES) and latissimus dorsi (LD) muscles was studied during 

straight trunk extension in a sample of 50 patients and 30 control subjects. Timing, 

magnitude, and temporal synchronisation of muscle activity on the paretic and non-paretic 

sides of the body were compared in the patient group to the same measurements taken on 

the left and right sides of the body in the control group. The findings revealed that activity 

of the RA and LD muscles on the affected side of the body was reduced and delayed 

compared to the unaffected side in both patients and control subjects. The EO muscle 

function showed some deterioration, whereas the lumbar ES showed normal activity on 

both sides of the body. Trunk velocity was slower in the patients during both flexion and 

extension than in the controls. It was concluded that, despite the presence of ipsilateral and 

contralateral higher inputs to axial and, to a lesser extent, more lateral trunk muscles, a 

contralateral stroke impairs the function of the superficial abdominal muscles and the LD 



muscle. In contrast, the lumbar ES, also known as local trunk extensors, appear to perform 

their anti-gravitational function on both sides of the body.
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28.  YOSHITAKA SHIBA et al. (2000) investigate the effect of bilateral upper limb exercise 

on trunk muscles. This study included 10 healthy adults (5 males and 5 females) aged 26 

years. Surface electrodes were used to record muscle activity from the rectus abdominis, 

latissimus dorsi, and erector spinae. MOFLEX, a functional exercise machine, was used to 

assist subjects in performing three upper limb movements. The movement speed was set 

to 0.3m/sec. Pull down in a standing position, pull up in a standing position, and pull 

down in a sitting position are the three movements. The results show that obliqus externus 

abdomins and erector spinae muscle activity increased, while erectus abdominis muscle 

activity decreased. 
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29.  P W Hodges et al. (1997) examined the relation between limb movement speed and 

associated trunk muscle contraction. The study's goal was to see if changes in the reaction 

time latency of the abdominal muscles were related to variations in the magnitude of the 

reactive forces caused by limb speed variation. 15 participants flexed their shoulders at 

three different speeds (fast, natural and slow). A combination of fine-wire and surface 

electrodes was used to record the onset of EMG in the abdominal muscles, erector spinae, 

and anterior deltoid (AD). For each limb movement speed, the mean and peak velocity 

were recorded for five participants. Only in the fast movement condition did the onset of 

transversus abdominis (TrA) EMG precede the onset of AD. The results revealed that 



there was no significant difference in reaction time latency between the fast and natural 

speed conditions for all muscles. When compared to the other two speeds, the slow 

movement significantly delayed the reaction time of each abdominal muscle relative to 

AD. The findings show that limb inertia influences trunk muscle reaction time latency 

only when limb movement is below a threshold velocity.
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      MATERIAL AND METHOD 

STUDY DESIGN: An Analytical cross sectional study 

SAMPLING TECHNIQUE: Convenient Sampling Technique  

STUDY SETTING: Physiotherapy Out- Patient department/ Tertiary Care Centres  

STUDY POPULATION: Stroke Patients of age group 30 to 70 years (both genders)  

SAMPLE SIZE (n): 32  

 DURATION: 18 months 

 STUDY GROUP: Unilateral Upper Limb Elevation Versus Bilateral Upper Limb Elevation.  

OUTCOME MEASURES: Duration in miliseconds (ms), Amplitude in microvolts (µV) and 

rise time in micro seconds (µs)  

SAMPLE SIZE ESTIMATION: Earlier study done by DONG-YUN BAE et al¹ in  

which the mean = 29.01 standard deviation(SD)= 16.57  

             by keeping α=5% and ꞵ=20%  

 The sample size was calculated by formula n=4(SD)²/L² 

        where L (Relative precision)= 20% of mean 

           n= 4(16.57)2 / 5.82 



          Required sample size = 32 

 Frequency and percentage was calculated mean and standard deviation was calculated 

 Unpaired t test was used to see significance  

Level of significance p ≤ 0.05 

The sample size was calculated by using EPI info software version 7 

 

SAMPLING TECHNIQUE 

Eligibility of the patients for the study was based on below criteria: 

A) INCLUSION CRITERIA: 

1) Stroke patients 
1 

2) Both genders will be included 
26

 

3) Subjects should be able to sit for 10 minutes 
26 

 4) Able to lift unilateral as well as bilateral upper limb overhead activity (more than 90°) 

with active assistance of unaffected upper limb and hold for 5 seconds. 
26 

5) Co-operative for procedure 
26 

 

B) EXCLUSION CRITERIA : 



1) Restricted range of shoulder joint (unilateral or bilateral) 
26

 

 2) Recent bony injury or fracture to upper limb restricting shoulder joint movement. 
26

 

 3) Previous history of bony injury with deformity affecting shoulder active or active assisted 

range of motion.
26

 

4) Acute infection or severe pain in unilateral or bilateral shoulder or upper limb.
18 

 

 

 

Variables :  

Independent variables:  

 Age 

  Height 

  Weight  

Dependent variables: 

  Electromyography (EMG)  

 Unilateral limb elevation 

  Bilateral limb elevation 



 

OPERATIONAL DEFINITIONS: 

 

  STROKE: It is a rapidly developing clinical sign of focal (or global) disturbances of 

cerebral function, with symptoms lasting 24 hours or more or leading to death, with no 

apparent cause other than vascular origin.
9
 

 

  EMG: It is a recording of the electrical activity of muscle based on motor unit.
9 

 

 MOTOR UNIT ACTION POTENTIAL: It is the summation of electrical potentials from 

all the fibers of that unit close enough to the electrodes to be recorded.
9 

 

 

 

 

 

 

 

 

 



STUDY INSTRUMENTS / DATA COLLECTION TOOL: 

 

 

FIGURE 1:- Electromyography machine (RMS EMG. EP MARK II) 

 

 

 

 

Figure 2:- REFRENCE EMG ELECTRODE 



 

        

Figure 3: PLINTH  

 

 

 

 

 

Figure 4:- TWO POINT SURFACE ELECTROMYOGRAPHY ELECTRODE 

 



 

 

 

      

   Figure 5:- MEASURING TAPE 

 

 

 

      

          Figure 6: PEN 

 

 

 



Photographs of the procedure: 

 

 

Figure 7: Starting position sitting 

 

                                            

Figure 8: L3 vertebrae                                                    Figure 9: Erector spinae muscle 
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Figure 10: Reference EMG electrode on upper arm 

 

 

                              

               A                                                                               B 

   UNILATERL ELEVATION                              BILATERAL ELEVATION 

Figure 11: Unilateral upper limb elevation & bilateral upper limb elevation during 

placement of surface electrode on affected side erector spinae muscle. 

 



                                                

               A                                                                                   B 

UNILATERAL ELEVATION                             BILATERAL ELEVATION 

 

Figure 12: Unilateral & bilateral upper limb elevation during placement of surface 

electrode on unaffected side erector spinae muscle. 

 

 



                           

Figure 13: Starting position                              Figure 14: Reference electrode on arm 

 

 

                                 

                  A                                                                               B 

    UNILATERAL ELEVATION                           BILATERAL ELEVATION 

Figure 15: Unilateral and bilateral upper limb elevation during placement of surface 

electrode on affected side erector spinae muscle. 



 

 

                                     

                   A                                                                              B 

UNILATERAL ELEVATION                               BILATERAL ELEVATION 

Figure 16: Unilateral & bilateral upper limb elevation during placement of surface 

electrode on unaffected side erector spinae muscle. 

 

 

 

 

 

 

 



METHOD OF DATA COLLECTION: 

Demographic data like Name, age, gender was taken from the patients and was recorded in 

EMG machine (RMS EMG .EP MARK II). Height & weight was measured and BMI of the 

patients was calculated. 

      Motor unit action potential was recorded to calculate EMG of erector spinae muscle. 

Lower back area of the patient was exposed. To reduce skin resistance, skin over the erector 

spinae muscle at L3 was cleaned with spirit. 

Two point surface stimulating electrode was placed at L3 level (4 centimeters lateral to 

lumbar spine) 

A reference or ground electrode was placed on the arm. 

Patient was in sitting position on couch with both feet supported.  Firstly the surface 

electrode was placed on an affected side erector spinae muscle and the patient was instructed 

to elevate his normal (unaffected side) shoulder in complete elevation from front 0 degree to 

180 degree full elevation for 5sec duration. The recording of motor unit action potential was 

measured after unilateral upper limb elevation.  The patient was then asked to elevate both 

upper limb with assistance of normal upper limb in full elevation and ask was to hold for 5 

sec duration. The recording of motor unit action potential was measured after bilateral upper 

limb elevation. Secondly the surface electrode was placed on an unaffected side erector 

spinae muscle and the patient was instructed to elevate his normal (unaffected side) shoulder 

in complete elevation from front 0 degree to 180 degree full elevation for 5sec duration. The 

recording of motor unit action potential was measured after unilateral upper limb elevation. 



Then the patient was then asked to elevate both upper limb with assistance of normal upper 

limb in full elevation and ask was to hold for 5 sec duration. The recording of motor unit 

action potential was measured after bilateral upper limb elevation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GENERAL PROCEDURE 

Permission from the head of the institution and the ethical committee was taken 

 

Participant was informed about the study and consent form was given. 

 

Demographic data and anthropometric data was documented 

 

Patient was in sitting position on couch with both feet supported on ground. 

 

Reference electrode was placed on the arm. 

 

Two point surface stimulating electrode was placed on the erector spinae muscle, 4cm lateral to 

lumbar spine on affected side then on the unaffected side. 

 

Patient was instructed to elevate his normal shoulder in complete elevation from front 0 to 180 

full elevation for 5 sec duration. 

 

The recording of (MUAP) was measured after unilateral upper limb elevation of the affected side 

erector spinae muscle. 

 

The patient was asked to elevate both upper limb with assistance of normal upper limb in full 

elevation and asked to hold for 5 sec duration. 

 

The recording of motor unit action potential was measured after bilateral upper limb elevation of 

the affected side erector spinae muscle. 

 

Patient was instructed to elevate his normal shoulder in complete elevation from front 0 to 180 

full elevation for 5 sec duration. 



 

The recording of (MUAP) was measured after unilateral upper limb elevation of the unaffected 

side erector spinae muscle. 

 

The patient was asked to elevate both upper limb with assistance  of normal upper limb in full 

elevation and asked to hold for 5 sec duration. 

 

The recording of motor unit action potential was measured after bilateral upper limb elevation of 

the affected side erector spinae muscle. 

 

                                                          Data was collected 

 

                                                         Data was analyzed 

 

 

 

 

 

 

 

 

 

 

 



 

DATA ANALYSIS AND RESULTS 

Statistical software EPI info version 7 software was used for data analysis.  Unpaired T test and 

repeated measure ANOVA was used for statistical analysis. The Test was used to know the 

erector spinae muscle activity recorded by surface electromyography in unilateral versus bilateral 

upper limb elevation in sitting position in patients with stroke of age 30 to 70 years. P≤ 0.05 was 

considered to be statistically significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS 

Table 1: Mean and standard deviation of demographic data of stroke patients of age 30 to 

70 years. 

N=32 Mean SD 

Age (years) 48.75±10.28 

Height(cm) 164.44±7.23 

Weight (kgs) 63.06±12.15 

BMI (Kg/m
2
) 23.12±2.96 

Gender n=32 (%) Male n=21 65.6% 

Female n=11 34.4% 

Duration of stroke  

n=32 

Chronic 

(>6months)n=15 

46.87% 

Sub-acute(3-6months) n=9 

 

28.12% 

Acute (1-3 months) n=8 

 

25% 

Hemiplegic side  

n=32 

Right side n=22 

 

68.75% 

Left side n=10 

 

31.25% 

Classification 

according to 

etiology of stroke 

n=32 

Ischemic n=28 87.5% 

Haemorrhagic  n=4 12.5% 

Classification 

according to type 

of stroke 

n=32 

MCA n=20 

 

62.5% 

PCA n=4 

 

12.5% 

ACA n=8 25% 

SD= Standard Deviation, Height= centimeters, Kgs = Kilograms, BMI= Body Mass Index, 

MCA= Middle cerebral artery, PCA= Posterior cerebral artery, ACA= Anterior cerebral 

artery 

 Table 1shows the mean and standard deviation of demographic data ( age, height, weight, BMI, 

gender) and clinical characteristics (duration of stroke, hemiplegic stroke, etiology of stroke, 

type of stroke) of stroke patients of age 30 to 70 years of both genders. 



 

 

Table 2: Distribution of stroke patients according to age sub group 30 to 70 

years. 

Age sub group  Frequency  Percent  

30-40 7 21.9 

41-50 12 37.5 

51-60 9 28.1 

61-70 4 12.5 

Total  32 100 

 

Table 2 showed that out of 32 stroke patients 12 (37.5%) patients were of age 41-50 years,  9 

(28.1%) were of age 51-60 years, 7 (21.9%) were of age 30-40 years whereas 4 (12.5%) were of 

age 61-70 years.  

 

 

 

Figure.17 Distribution of stroke patients according to age subgroup 30 to 70 years. 
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Figure 18: Distribution of stroke patients according to gender of age 30-70years. 

Out of 32 participants, 66% were males whereas 34% were females. 

 

 

 

 

 

 

 

 

   

34% 

66% 
Female

Male



 

Figure 19: Distribution of stroke patients according to the hemiplegic side. 

Out of 32 stroke participants, 22 (68.75%) were diagnosed case of right side hemiplegia whereas 

11 (31.25%) were diagnosed case of left side hemiplegia; which indicates that patients with right 

side hemiplegia was more in the study. 
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Table 3: Distribution of stroke patients according to BMI of age 30 to 70 years. 

 

BMI 

(Body Mass 

Index ) 

Frequency Percent 

 

Underweight 

<18.5 

 

0 

 

0 

       

         Normal 

18.5-24.9 

 

27 

 

84.37 

 

Overweight 

25.0-29.9 

 

4 

 

12.5 

 

Obese 

≥30.0 

 

1 

 

3.12 

 

Total 

 

32 

 

 

100 

 

Table 5 showed that out of total 32 stroke patients, 27 (84.37%) patients showed normal range of 

BMI, 4 (12.5%) patients were overweight whereas 1 (3.12%) patient was obese. 

 

 



 

Figure 20:  BMI of stroke patients of age 30-70 years. 
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Table 4: Mean and standard deviation of surface EMG muscle activity of 

affected side erector spinae muscle during unilateral upper limb elevation 

compared to bilateral upper limb elevation in sitting position. 

 

EMG 

parameters 

Erector spinae muscle activity on 

(Affected side) 

Mean ±SD t value p value 

Duration 

(ms) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

4.53±0.84  

-2.829 

 

0.008 

 

Bilateral  

 

4.80±0.73 

Amplitude  

(µv) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

 

7.00±4.36 

 

 

-2.186 

 

 

0.037  

Bilateral  

 

8.68±6.79 

Rise time 

(µs) 

 

Upper limb 

elevation 

 

 

 

 

Unilateral  

 

 

1933.56±471.67 

 

 

1.375 

 

 

0.179 

 

Bilateral  

 

1837.78±448.52 

 

Table 4 showed that erector spinae muscle activity of affected side during bilateral upper limb 

elevation had showed statistically significant increase in duration compared to unilateral upper 

limb elevation of affected side in sitting position p (0.008) 

There is a statistically significant increase in motor unit activity i.e amplitude on affected side 

erector spinae muscle during bilateral upper limb elevation compared to unilateral upper limb 

elevation in sitting position p (0.037) ; which is an indication of bilateral upper limb elevation 

activates more motor units (amplitude) compared to unilateral upper limb elevation. 



Whereas it has showed decrease in rise time of motor unit action potential on affected side 

erector spinae muscle during bilateral upper limb elevation compared to unilateral upper limb 

elevation in sitting position. 

(Increased duration indicates that motor unit activity is sustained for longer duration, increased 

amplitude indicates more number of muscle fibers are activated during bilateral upper limb 

elevation of affected side erector spinae muscle whereas decreased rise time indicates that there 

is an early activation of muscles fibers) 

 

 

 

 

Figure 21: Duration of affected side erector spinae muscle activity during unilateral 

and bilateral upper limb elevation. 
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Figure 22: Amplitude of affected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 

 

 

Figure 23: Rise time of affected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 
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Table no 5: Mean and standard deviation of surface EMG muscle activity of 

unaffected side erector spinae muscle during unilateral upper limb elevation 

compared to bilateral upper limb elevation in sitting position. 

 

EMG 

parameters 

Erector spinae muscle activity on 

(unaffected side) 

 

Mean ±SD t value p value 

Duration 

(ms) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

 

4.82±0.64 

 

0.836 

 

0.409 

 

Bilateral  

 

4.74±0.66 

Amplitude  

(µv) 

 

Upper limb 

elevation 

 

 

 

Unilateral  

 

 

7.85±6.77 

 

1.679 

 

0.103 

 

Bilateral  

6.55±4.20 

Rise time 

(µs) 

 

Upper limb 

elevation 

 

 

 

 

Unilateral  

 

 

1983.91±497.91 

 

1.47 

 

0.152 

 

Bilateral  

 

1859.94±452.36 

 

Table 5 revealed that there is slight decrease in duration, amplitude and rise time of motor unit 

action potential on unaffected side erector spinae muscle during bilateral upper limb elevation 

compared to unilateral upper limb elevation; but these values are not statistically significant. 

 

 



 

Figure 24: Duration of unaffected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 

 

 

 

 

 

Figure 25: Amplitude of unaffected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 
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Figure 26: Rise time of unaffected side erector spinae muscle activity during 

unilateral and bilateral upper limb elevation. 
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Table 6: Mean and standard deviation of surface EMG muscle activity of 

affected side and unaffected side erector spinae muscle during bilateral upper 

limb elevation in sitting position. 

EMG 

parameters 

 

Erector Spinae muscle activity 

 

Mean ±SD 

 

t value p value 

 

Duration 

(ms) 

Bilateral 

upper limb 

elevation 

Affected side 4.80 ± 0.73 

0.515 0.610  

Unaffected side 

 

4.74 ± 0.66 

Amplitude 

(µv) 

Bilateral 

upper limb 

elevation 

Affected side 8.68 ± 6.79 

2.126 0.042  

Unaffected side 

 

6.55 ± 4.20 

rise time 

(µs) 

Bilateral 

upper limb 

elevation 

Affected side 1837.78 ± 448.52 

-0.237 0.814  

Unaffected side 

 

1859.94 ± 452.36 

 

Table 6 revealed that there is a statistically significant increase in motor unit activity i.e. 

amplitude on affected side erector spinae muscle during bilateral upper limb elevation compared 

to unaffected side bilateral upper limb elevation p(0.042); which indicates that  more number of 

motor units are activated on affected side erector spinae muscle during bilateral upper limb 

elevation. 

Whereas there is slight increase in value of duration of erector spinae muscle activity on affected 

side during bilateral upper limb elevation compared to unaffected side bilateral upper limb 

elevation but there is no statistical difference. 



There is a slight decrease in rise time of motor unit action potential on affected side bilateral 

upper limb elevation compared to unaffected side bilateral upper limb elevation, but these values 

are not shown statistically significant. 

 

 

 

Figure 27: Duration of erector spinae muscle activity of affected side and 

unaffected side during bilateral elevation. 

 

 

Figure 28: Amplitude of erector spinae muscle activity of affected side and 

unaffected side during bilateral elevation. 
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Figure 29: Rise time of erector spinae muscle activity of affected side and 

unaffected side during bilateral elevation. 
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Table no 7: Mean and standard deviation of surface EMG muscle activity of 

affected side and unaffected side erector spinae muscle during unilateral 

upper limb elevation in sitting position. 

 

EMG 

parameters 

Erector spinae muscle activity  Mean ±SD t value p value 

Duration 

(ms) 

 

Unilateral upper 

limb elevation 

 

 

 

Affected side  

4.53±0.84  

-1.864 

 

0.072 

 

Unaffected side 

 

4.82±0.64 

Amplitude  

(µv) 

 

Unilateral upper 

limb elevation 

 

 

 

Affected side  

 

7.00±4.36 

 

 

-1.12 

 

 

0.271  

Unaffected side 

 

7.85±6.77 

Rise time 

(µs) 

 

Unilateral upper 

limb elevation 

 

 

 

 

Affected side  

 

1933.56±471.67 

 

 

-0.471 

 

 

0.641  

Unaffected side 

 

1983.91±497.91 

 

Table 7 showed that there is a slight decrease in duration, amplitude & rise time of motor unit 

activity on the affected side erector spinae muscle during unilateral upper limb elevation 

compared to unaffected side erector spinae muscle during unilateral upper limb elevation; but 

there is no statistical difference. 

 



  

Figure 30: Duration of erector spinae muscle activity of affected side and 

unaffected side during unilateral elevation. 

 

 

 

Figure 31: Amplitude of erector spinae muscle activity of affected side and 

unaffected side during unilateral elevation. 
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Figure 32: Rise time of erector spinae muscle activity of affected side and 

unaffected side during unilateral elevation. 
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                               Discussion 

In the present study, the aim was to compare the erector spinae muscle activity recorded by 

surface electromyography (s-EMG) in in unilateral versus bilateral upper limb elevation in sitting 

position in patients with stroke of age 30 to 70 years. In the present there was a highly significant 

difference in amplitude and duration on affected side erector spinae muscle activity during 

bilateral upper limb elevation compared to unilateral upper limb elevation. Which indicates that 

the erector spinae muscle fibers gets activated more during bilateral upper limb elevation and are 

sustained for longer duration compared to unilateral upper limb position. 

In an anatomical sitting position, the center of gravity (COG) is situated at the second sacral 

vertebra
58

 So During unilateral upper limb elevation, the center of gravity shifts forward
59

 along 

with that there is an anterior tilting of pelvis and increased lumbar lordosis within the base of 

support. While performing bilateral upper limb elevation the (COG) shifts upward and forward 

and there is increased lumbar lordosis along with thoracic hyperextension, hence challenge to 

stability increases, as the trunk moment acts backward. 
59 

In order to maintain the stability, the 

erector spinae muscle activity increases in bilateral upper limb elevation compared to unilateral 

upper limb elevation in sitting position. 

Previous study performed in (2015) 
51 

which was done on eight stroke patients compared the 

muscle activation during a drinking task between stroke affected and less affected side. They 

found that affected side had greater muscle activation than the unaffected side, this is because 

greater amount of effort was required to perform the upper extremity movement on the affected 

side recruit compensation from the less affected 
60

 side. In the present study which was done on 

erector spinae muscle showed that on the affected side during bilateral upper limb elevation, 



motor units are getting more activated because of the compensation from the unaffected side due 

to which there is an increase muscle activity as there is an increase lordosis and anterior tilting of 

the pelvis along with thoracic hyperextension which had leads to more recruitment of motor unit 

on the affected side compared to unilateral upper limb elevation. 

Another study which was done in (2016)
25 

in twenty four stroke patients, found no significant 

difference in erector spinae muscle activity when exercise like weight shifts and active assisted 

bilateral elevation was performed on a stable and unstable surface. This is because the erector 

spinae muscle is an axial muscle which performs the function of stability 
61

 in sitting position 

and change in the surface does not alter it. In the present study when bilateral upper limb 

elevation was performed on a stable surface, affected side erector spinae muscle activity  

increased which conclude that erector spinae muscle activity significantly increases during 

bilateral upper limb elevation compared to unilateral upper limb elevation in a stable surface. 

In the present study there was no statistical difference found during unilateral upper limb 

elevation on the affected side compared to unaffected side, but erector spinae muscle activity on 

unaffected side showed slightly increased in amplitude compared to affected side. Which 

indicates that the motor unit muscle fibers activates more during unilateral upper limb elevation. 

These findings could be because in the present study independent unilateral upper limb elevation 

of the affected side was not performed because it was not possible by the stroke patients, so the 

erector spinae muscle activity recorded on the affected side occurred during unaffected side 

upper limb elevation. Previous study which was done by dong- yun bae et al
1
 investigated the 

effects of non- paretic arm movements during bridge exercise on trunk muscle activity in 18 

stroke patients showed that trunk muscle activity increases in the opposite direction with upper 

limb movements, as in bridge position, erector spinae is in continuously acting position, 



therefore adding upper limb flexion component will increase the muscle activity. In this previous 

study during unilateral flexion of the arm, there is a shift of center of gravity laterally due to 

which the compensation from the contralateral side increases which increases the muscle activity 

on the paretic side.  

As a result, the current research found that affected side erector spinae muscle activity increases 

during bilateral upper limb elevation in sitting position compare to unilateral upper limb 

elevation in stroke patients aged 30 to 70 years. Hence bilateral activities should be preferred. As 

seated in sitting position bilateral upper limb elevation exercises would improve the trunk muscle 

activity and upper extremity functions in stroke patients. 

 

 

 

 

 

 

 

 



STRENGTH  

 

In the present study the electromyography is a gold standard outcome measure used for 

evaluation of erector spinae muscle activity. 

 

 

 

 

 

 

 

 

 

 

 



WEAKNESS 

 

 Small sample size n= 32. 

 Stroke participants were recruited from institutional physiotherapy OPD and IPD only. 

 

 

 

 

 

 

 

 

 

 

 



CONCLUSION  

s-EMG findings showed increased activity of erector spinae muscle during bilateral upper limb 

elevation compare to unilateral upper limb elevation. This indicated that more number of muscle 

fibers was activated during bilateral upper limb elevation which sustained for longer duration on 

the affected side erector spinae muscle activity. 

 

 

 

 

 

 

 

 

 

 



                    LIMITATION 

 

The sample size was small, hence the results of the present study cannot be generalized. 

 

 

 

 

 

 

 

 

 

 

 



CLINICAL IMPLICATIONS 

 

During rehabilitation in stroke patient, involving of affected side bilateral upper limb elevation 

activities in high sitting will be able to activate more motor unit activity of erector spinae than 

unilateral upper limb elevation. 

 

 

 

 

 

 

 

 

 

 



 

RECOMMENDATIONS 

 

 Bilateral upper limb elevation activities should be incorporated with the conventional 

training in order to improve trunk control. 

 Clinically bimanual activities should be implemented. 

 Clinically electromyography can be co related with the other diagnostic test, such as hand 

held dynamometer to observe the strength of muscle. 

 

 

 

 

 

 

 

 



                              SUMMARY  

 

An analytical cross sectional study was performed. The aim of the study was to compare erector 

spinae muscle activity recorded by surface electromyography in unilateral versus bilateral upper 

limb elevation in sitting position in patients with strokes of age 30 to 70 years. Thirty two stroke 

patients were included in the study as per conclusion criteria. The outcome measure of the study 

was duration, amplitude and rise time. The result showed that affected side erector spinae muscle 

activity during bilateral upper limb elevation was found statistically significant with p value of 

(0.037) compared to unilateral upper limb elevation. The study concluded that sEMG findings 

showed increased activity of erector spinae muscle during bilateral upper limb elevation compare 

to unilateral upper limb elevation. This indicates that more number of muscle fibers was 

activated during bilateral upper limb elevation which sustained for longer duration on the 

affected side erector spinae muscle activity. 
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                             ANNEXURE I 

                      Case Record Form  

Date:  

Name :  

Age:  

Years:  

Gender:  

Address:  

Phone number:  

Height:                                      Centimeters  

Weights:                                   Kilograms  

BMI:                                          Kg/m2  

Duration of stroke  

Dominance (side): 

 

 

  

 

 



                                     ANNEXURE  II (A) 

 

          PATIENT INFORMATION SHEET, INFORMED CONSENT LETTER 

• Purpose: 

To ensure that written consent will be obtained from participant. 

• Scope: 

This study includes chronic stroke patients who are voluntarily willing to participate in this 

study. 

• Responsibilities: 

The researcher will obtain written informed consent from all the participants who are voluntarily 

participating in the study. 

• Procedure: 

1. The researcher will select participant among stroke population. 

2. The intervention protocol will be explained to answer the queries of the participants. 

3. If the participant decides to participate then consent form should be filled by participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the participant 

so as to verify the inclusion and exclusion criteria. 

6. If the participant wants to discuss this information with their family members then they 

entitled to do so before giving the consent. 

 

 



General information to participants: 

1. Name : 

Age: 

Gender: 

Date: 

2. You would be required to fill the proforma and the purpose of the research is to study 

“ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

3. If you are willing to voluntarily participate in the study then you are expected to enrol with us 

right from the moment of filing proforma till the completion of the test. 

4. If you are uncomfortable during this period then kindly let us know so that we can help you 

and overcome your problems. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free to do so 

and there would not be any hindrance from our side . 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 

8. The data obtained from this study would be confidentially protected and maintained and if the 

photograph is used then your identity would not be revealed. 

9. All the risk of various test procedures required for the study will be explained to you and 

accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete the test please kindly let us know so that the 

necessary steps can be initiated. 



11.  If you are not satisfied at any moment then you can withdraw at any time without any 

consequences.  

12. Name of the researcher: 

Phone number: 

Address: 

13. Name of the guide: 

Phone number: 

Address: 

14. Name of the institute: 

    Annexure II (B) 

                 : 

      

                                                   . 

    : 

                                                                                

         . 

         : 

                                                                            . 

       

1.                                           . 

2.                                                                . 



                                                                   . 

                                          . 

                                                                              

                                                 . 

                                                                                     

                       . 

                          : 

1.    : 

  : 

    : 

     : 

2.                                                                “       

                                                           ऑ                       

                                            30    70                :       ” 

.                                                                                 

                                                            . 

                                                                            

                                   . 

                                                     . 

                                                                                

                                             . 



7.              ,         ,                                                        

              . 

                                                                                   

     ओ                  . 

9.                                                                        

                            . 

10.                                                                       

                                . 

11..                                                                              . 

12.              : 

        : 

   : 

13.                : 

        : 

   : 

14.             : 

 

 

 

                 Annexure II (C) 

 



                : 

•      : 

                                                               

     : 

                                                                                    

    

     : 

                                                                            

               

     : 

1.                                                 

2.                                                                         

3.                                                                                   

4.                                              

5.                औ                                                        

                   औ                                          

6.                                                                                 

                                         

•                            : 

1.    : 



  : 

    : 

      : 

2.                                 औ                                 "30    70 

                                                                                          

                                                            :                  

    " 

3.                                                                                  

                                                             

4.                                ,                                           

औ            ओ                

5.                   औ                          

6.                                                                               औ  

      ओ                         

7.                                        ,        ,       औ                 

                   

8.                                              औ                 औ            

                                                         

9.                                    ओ                                

      औ                          

10.                                                                             

                        



11.                                                                               

         

12.               : 

        : 

   : 

13.            : 

        : 

   : 

14.               : 

 

 

 

 

 

 

 

 

 

 

 



            ANNEXURE III (A) 

 

              LETTER OF CONSENT  

 

“ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

1. I have received an explanation of the nature, purpose, duration and foreseeable effects and 

risks of the trial and what I will be expected to do. My questions have been answered 

satisfactorily. 

2. I understand that my participation in the trial is voluntary and that I may refuse to participate 

or may withdraw from the trial at any time, without penalty or loss of benefits to which I am 

otherwise entitled.  

3. I further understand that any information that becomes available during the course of the study 

that may affect my willingness to take part will be informed to me. 

4. Institutional Ethics Committee authorities may wish to examine my medical records to verify 

the information collected. By signing this document, I give permission for this review of my 

records. 

5. I understand that my identity will not be revealed in any report or publication. 

6. I agree to take part in the above study.  

Name of the research participant ______________________ 

Signature/thumb impression of the research participant______________________ 

 



 ANNEXURE III (B) 

             

"                                                                   ऑ                

                                                   30    70                :       " 

1.                  ,     ,                                                          

                                  .                                  . 

2.                                                                             

                                                                                   . 

3,                                                                                

                                     . 

4.                                                                             

                       .                      ,                                     

            . 

5.                    ओ                                                . 

6.                                    . 

                    ______________________ 

                       /           ____________________ 

 

 

 

 

 



 

                    ANNEXURE III (C) 

 

      -    

" 30    70                                                                                  

                                                                     :           

           " 

1.                   ,      ,      औ               औ                           

  औ                                                                          

2.                                               औ                                     

                           ,                                                      

    

3.                                                                                

                        ,                        

4.                                                                         

                                                              ,                   

                            

5.                                                                         

6.                                         

                        ______________________ 

                  /                 

 



               ANNEXURE IV  

A) PERMISSION LETTER 

To,  

The Head of Institute, 

__________________ 

___________________ 

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

 I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work in diagnosed chronic  

stroke patients.  

 My research topic is “ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

 I kindly request you to do the needful in this regard.  

Thanking you in anticipation.  

Yours sincerely,  

Research student  

Date:  

Place:  

Guide  



Head of Institute 

B) PERMISSION LETTER 

To,  

The Chairman,  

Ethical Committee.  

______________ 

______________ 

Subject: Permission to carry out research work.  

Respected sir/madam 

 I, Mr/Miss_____________ , student of Master of Physiotherapy, would request you to grant me 

permission to carry out my research work.  

 My research topic is, “ERECTOR SPINAE MUSCLE ACTIVITY RECORDED BY SURFACE 

ELECTROMYOGRAPHY IN UNILATERAL VERSUS BILATERAL UPPER LIMB 

ELEVATION IN SITTING POSITION IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS : ANALYTICAL CROSS SECTIONAL STUDY” 

 I promise that the ethics as well as participants care shall be duly complied.  

 I kindly request you to do the needful in this regard.  

Yours sincerely,  

Research student 

Date:  

Place: 

 



 

 

ANNEXURE V 

TIMELINE/ GANTT CHART 

SR.NO  MONTHS 

1 Allocation of guide Mar’21 

2 Topic finalization for the synopsis Mar’21- may’21 

3 Formulation of research question May’21- June’21 

4 Formulation of objectives June’21 

5 Hypothesis formulation July’21 

6 Protocol of research July’21 

7 Institutional, ethics and BORS 

clearance obtained 

July’21 

8 Submission to the university July’21 

9 Data collection Aug’21-April’22 

10 Data presentation and analysis May’22 

11 Writing discussion and conclusion June’22 

12 Submission of thesis to MUHS July’22 
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sr noage gender height weight BMI hemiplegic sideStroke durationtype of strokeetiology of stroke

duration amplitude rise time duration amplitude rise time duration amplitude rise time duration amplitude rise time

1 42 F 157.48 60 24.2 right side sub acute MCA Hemorrhagic 2.66 2.6 1250 4.86 3.6 2500 3.86 3.4 1284 5.02 3.6 2067

2 59 F 160.02 63 24.6 right side sub acute MCA Ischemic 4.64 4.4 2000 5.32 2.4 2350 4.96 3.6 2058 5.48 3.2 1733

3 56 F 160.02 76 29.7 left side chronic ACA Ischemic 4.36 2.2 1617 5.28 4.2 1825 5.08 3.8 1458 4.38 3.8 1000

4 37 M 172.72 71 23.8 right side acute ACA Ischemic 5.2 3.4 2258 4.46 4.2 1242 5.66 3 1925 5.04 3.4 1934

5 52 M 172.72 80 26.8 left side sub acute PCA Ischemic 5.92 6.2 2008 6.44 4.4 3283 7 6.8 3033 5.8 3.6 2208

6 45 F 165.1 57 20.9 right side acute PCA Ischemic 3.44 2.8 1492 4.22 4.4 1558 3.76 3.6 1341 3.16 2.8 1067

7 50 M 167.64 55 19.6 right side sub acute MCA Ischemic 5.12 18 2201 4.58 14.8 2575 4.68 14.8 2500 3.86 8.6 2142

8 38 F 170 68 23.5 right side acute MCA Ischemic 4.26 7 2083 5 3.2 1917 4.44 5 1592 4.28 6.6 2242

9 43 F 162.56 54 20.4 right side sub acute MCA Hemorrhagic 3.98 4.6 1517 2.9 2.2 650 4.1 3.2 975 3.28 6.8 1075

10 56 F 157.48 49 19.8 left side chronic ACA Ischemic 4.34 4.4 1358 4.96 2.8 1725 4.52 6.4 1333 6 4.4 2467

11 70 F 152.4 53 22.8 right side sub acute MCA Ischemic 4.68 5.6 2325 4.74 3.6 1917 5 4.4 1833 4.16 4 1717

12 54 M 178 79 24.9 left side chronic MCA Ischemic 3.36 5.4 1100 4.76 3 1617 4.18 4 1558 4.58 4.4 1617

13 30 M 167.64 76.24 27.1 right side chronic ACA Ischemic 4.3 6.4 1808 3.78 11.4 1708 3.96 17.6 1825 4.64 4.8 1475

14 52 M 165.1 57 20.9 right side chronic MCA Ischemic 3.5 11.6 1608 4.52 25 1933 3.6 19 1517 4.22 13.8 1967

15 56 F 162.56 52.8 20 left side acute PCA Ischemic 4.44 10.2 2200 4.86 6.4 2433 4.16 18.8 1775 4.4 4.8 1767

16 32 M 152.4 46 19.8 left side chronic ACA Ischemic 4.84 15.6 1858 4.24 25 1883 4.36 16.6 1517 3.56 21.4 1650

17 30 M 172.72 73 24.5 right side sub acute MCA Ischemic 5.16 9.8 2841 5.04 10.4 2275 5.52 12 2233 5.04 11.8 1899

18 38 M 167.34 65 23.2 right side chronic PCA Ischemic 4 8.2 1967 4.18 22 1492 4.92 25 2033 4.88 11.8 1575

19 46 F 160.02 51 19.9 right side chronic ACA Ischemic 5.08 18.8 2658 5.22 20.8 2017 5.08 27.4 2442 5.14 6.8 1875

20 55 M 167.64 66 23.5 left side chronic MCA Ischemic 5.1 3.5 2378 4.2 4 1142 5.5 3.1 1985 5.01 3.4 1901

21 48 M 175 92 30 right side acute MCA Ischemic 5.18 9.9 2854 5.01 9.8 2175 5.42 10 2212 5.04 11.8 1900

22 65 M 154.94 50 20.8 right side acute MCA Ischemic 4.65 4.2 1996 5.3 2.1 2250 4.95 3.5 2048 5.2 3 1633

23 50 M 154.94 45 18.7 right side chronic ACA Ischemic 2.66 2.6 1270 4.86 3.5 2489 3.86 3.4 1282 5.02 3.6 2062

24 45 F 162.56 58 21.9 right side chronic MCA Ischemic 4.35 2.1 1611 5.21 4 1800 5 3.5 1450 4.32 3.5 1000

25 65 M 180.3 90 27.7 left side acute ACA Ischemic 3.36 5.3 1099 4.73 2.8 1612 4.16 3.9 1501 4.55 3.9 1612

26 49 M 165.1 53 19.4 right side sub acute MCA Ischemic 4.72 5.6 2067 5.42 2.9 2192 4.62 4 2433 4.72 4.1 1767

27 50 M 152.4 50 21.5 right side chronic MCA Ischemic 5.72 7.6 2633 4.96 8 2358 5.08 10 2208 5.52 10.6 2825

28 42 M 165.1 67 24.6 right side chronic MCA Ischemic 5 7.2 1775 5.82 7.4 2200 4.8 9.6 1733 4.84 7.4 2217

29 49 M 162.56 60 22.7 right side chronic MCA Ischemic 5.28 12.2 2100 5 12.2 1750 5.94 9 1833 4.92 4.8 1883

30 36 M 167.64 67 23.8 left side acute MCA Hemorrhagic 4.84 7.2 1717 4.22 7.2 1950 5.72 8.4 2467 4.96 6.6 1958

31 63 M 165.1 68 24.9 right side sub acute MCA Hemorrhagic 4.76 6 2292 5.8 10 2567 4.8 7.2 1717 5.68 12 2575

32 57 M 165.1 66 24.2 left side chronic MCA Ischemic 6.12 3.4 1933 4.64 3.6 2100 5.06 3.8 1708 5 4.8 2708
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INTRODUTION 

The Corona virus Disease 2019 (COVID-19) outbreak has infected millions of people around 

the world [1]. School closures, combined with added socio-behavioral alterations (e.g., 

community distancing, quarantining, etc.), have an impact on children's and adolescents' 

lifestyle activities 24-hour a day. Preliminary research indicated that social constraints 

imposed to minimize COVID-19 dissemination have increased sedentary behaviour [2,3] and 

limited opportunities for children and young people to engage in physical exercise [4-6]. 

Response to social restrictions such as distance learning and sanctuary at home, children and 

teens found it extremely difficult to engage in physical fitness, sport activities, and other 

classroom activities, affecting both physically and mentally well-being. [7], as it is proved that 

social support boosts students' self-esteem, which increases academic progress and alleviates 

emotional weariness and have self-confidence [8]. In contrast, a lack of social support causes 

individuals to feel undervalued and abandoned [9], resulting in poor self-evaluations and low 

self-esteem. Individuals with high self-esteem have favourable perceptions of their own value 

and ability [10], which is excellent for personal growth. Students study harder if they feel they 

can succeed, in a self-fulfilling prophecy [11]. Self-esteem effects not just pupils' academic 

achievement but also their emotional moods. Lack of social support can contribute to poor 

self-esteem, which can cause people to question their talents, be fearful of failure, and be 

prone to setbacks, finally leading to emotional tiredness [12]. As a result, we anticipate that 

social support will reduce students' emotional tiredness by increasing their self-esteem. [13]  

Online education saved time and made life simpler during pandemic but it poses number of 

concerns like detrimental implications of poor posture. Sedentary behaviour in pandemic 

caused discomfort to various body parts as a result of periods of sitting down, lack of 
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ergonomic amenities and awkward positions. Inaccurate routines, such as excessive computer 

use, the use of tables and chairs which are not of proper height, a lack of access to health care 

education, lack of exercise, and improper body posture when trying to study or watching tv, 

influence the shape of muscle fibers, alter the skeletal structure, and cause structural 

abnormalities, making correct posture impossible to maintain. Nowadays, children are 

subjected to an excessive amount of stress, which is rising by the day. As a result, their self-

esteem suffers, resulting to worry, restlessness, tension, and sadness, all of which are signs of 

poor mental health. 

Physical activity and exercise have the ability to stabilize or help improving self-perception 

during the adolescence stage [14,15,16]. It improves physical self-perception and lowers the 

appearance dissatisfaction [17,18,19], also it influences global self-esteem by improving physical 

competency and body image. Recent study on Norwegian teenagers reveals that physical 

exercise has an indirect influence on global self-worth via both athletic skill and physical 

beauty [20]. Fitness, weight loss, and sensations of having a more "toned" physique are all 

connected with improved physical perception [21,22] 

Good posture benefits both the person and the way he/she carry their clothing. Forward head, 

back discomfort, lordosis, scoliosis, kyphosis, and hyperextend knees are some frequent 

posture issues and these postural abnormalities are a prevalent condition in both men and 

women. The advantage of good posture is that it helps in improving self-esteem and people 

may improve their posture by concentrating on maintaining excellent posture throughout the 

day, strengthening core muscle groups, and increasing flexibility in torso, hamstring, and hip 

flexor muscles. [23] Adolescents spend a significant amount of time seated, those who spend 

much more time flexed or slumped report increased thoracolumbar discomfort. [24].  
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Considering the significance of physical self-esteem in teenagers' overall well-being, it would 

be helpful in understanding which aspects of physical fitness influence individuals' perceived 

physical self-esteem. Professionals and academics might benefit from this information when 

implementing interventions to enhance young people's self-perceptions. [22] Persistent exercise 

has been found to reduce anxiety, sadness, and overall mood both abruptly and chronically, 

most likely owing to the production of endorphins and monoamines, which control these 

elements of mental health. Positive exercise habits learned in physical education can help 

teenagers cope with the problems of adolescence. Physical activity can improve self-image, 

self-confidence, emotion, relieve anxiety tension and premenstrual tension, increase alertness, 

energy, and ability to deal with stress. Physical activity plays a role in shaping the psycho-

social quality of life in children by improving physical fitness and cognition. [25] 

The image of a person's body encompasses feelings in reaction to the attributes or specific 

sections of the body stated above, together with a sensual image of dimensions and shapes, 

along with the appearance of one's own body. It manifests in the cognitive (body awareness 

and beliefs), affective (body sentiments), and behavioral (body care) dimensions [26,27]. Body 

homogeneity is a key factor influencing physical attractiveness [28]. Displeasure with one's 

personal body, particularly its appearance, has serious consequences for both men and 

women, affecting self-esteem, well-being, quality of life and interpersonal relationships. It 

can lead to food disorders, depression, and sometimes even self-destructive actions [29]. 

Physical and mental health (including self-esteem, self-acceptance, and feeling good and 

unpleasant thoughts) as well as social interactions are all aspects of developmental age 

difficulties (including relationships with parents and peers, ability to make contacts). Stress 

has a huge impact on one's quality of life. The changed appearance may have an impact on 

the affected individual's self-perception and self-esteem. [30] [31].  
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Adolescence is the puberty stage that happens between the ages of 12 and 18, is a time when 

not only one's self-image (including one's impression of one's own physique as well as self-

esteem), but also one's physiological body posture, are heavily shaped. It is a transitional 

phase in which beliefs and social behaviours that are carried forward into adult - hood in 

aspects including both lifestyle and habits are established, and children and young people 

who are insufficiently physically active during this time frame are likely to stay inactive as 

adults. [32] Adolescence is characterised by fast psychological, physical, and social 

transformations. Such transformations can be distressing for young people, and they are at 

danger of losing self-esteem and overall self-worth in adolescence. Adolescents continued 

intellectual, emotional, and social growth makes them more vulnerable to problematic 

internet use during this developmental phase. [33] It is a transition stage in which a child 

undergoes significant neurobiological changes that affect cognitive capacities, emotions, self-

esteem, and social judgement. The growth of subcortical structures throughout puberty is 

linked to emotions, decision-making, and reward-seeking behaviours. With the onset of 

puberty, there is increased emotional and social involvement, as well as a greater sense of 

reputation damage or enhancement associated with peer presence and how it perceives 

society. 

Rosenberg (1965) defined self-esteem [SE] as an individual's overall favourable opinion of 

oneself and see whether the person respects himself and believes he is worthy or not. [34] 

Decreased SE is a significant predictor for severe depression and also has a potential 

influence on everyday life outcomes. Low SE in teenagers is related with worse long-term 

financial outlook and criminal activity. Developing positive and accurate self-perceptions is 

critical for the formation of identity, self-esteem, well-being, and a sense of worth. SE is seen 

to be multifaceted, including domain-specific components like intellectual, social, and actual 

self. Physical self-esteem, which includes perceived physical attractiveness and perceived 
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athletic ability is thought to be especially significant for young people's overall SE and 

psychosocial well-being. [34] 

There are different types of self-esteem:  

• contingent and non-contingent;  

• explicit and implicit. 

• True versus False; 

• Stable vs. unsteady; 

• Domain-specific vs. global.[34] 

Teenagers with a high sense of self-worth have the following characteristics: 

• Possibility of influencing others' good attitudes and behaviours; 

• Approaching new situations with optimism and confidence; 

• Possessing a great amount of tolerance for frustration; 

• Early responsibility acceptance 

• Correctly assessing the circumstance; 

• Positive emotion communication; 

• Self-control and the notion that their current circumstances are the product of their own 

behavioural patterns.[34] 
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The two domains: 

1. Self-esteem is best defined as an individual's worldwide assessment of his or her total 

value. 

2. Domain-specific self-esteem is an individual's assessment of himself or herself in a certain 

domain. 

These are crucial for the teenage years as they reflect two major problems. 1) Dealing with 

teenage development; 2) Beginning romantic relationships and thriving in school. 

According to research, low self-esteem predicts poor quality of life, lower economic well-

being, and greater levels of criminal behaviour in young adulthood, as well as feelings of 

failure, inadequacy, and emotional instability, all of which contribute to unhappiness with 

life. Low self-esteem has been connected to depression, anger, a lack of ability to handle 

obstacles, a lower degree of well-being during adolescence, poor school achievement, and 

other psychological issues such as suicide ideation. [34] Global self-esteem is rather strong 

during childhood, but it drops drastically when children approach puberty. [35] An individual's 

value and psychological attitude towards their own characteristics, abilities, flaws, and 

possibilities may be assessed via the lens of self-esteem. Overall self-worth, and global self-

esteem, was made up of assessed partial self-assessments concerning behaviour or individual 

activities. Due to the peculiarity of the growing phases, the regularity and long-term effect, or 

the amount of self-knowledge gained by the child, school appears to play an extremely 

important role in this regard. Evaluative cues from teachers and peers to the child could be 

either direct or indirect. They have the power to either increase or decrease the child's self-

esteem. Both mental and physical health are crucial in the formation of a wonderful 

personality. Personality is a pioneering work inside a person of those psycho-physical 

processes that govern his distinctive response to his surroundings [31].  
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Yoga is one of the components that attempts to improve physical activity, self-esteem, 

children's fitness, cognitive functioning, and mood. There are 6 branches of traditional yoga 

that promote this road to well-being. 

Each branch is exclusive in its focus:  

• Raja (meditation and contemplation),  

• Bhakti (devotion),  

• Jnana (knowledge),  

• Karma (service),  

• Tantra (ritual), and  

• Hatha (physical postures).[36]  

Yoga practitioners can enjoy radiant physical health, tranquility, spiritual betterment, and 

harmonious social interactions. By practicing yoga, the individual is expected to achieve 

mental equality, in which reactions to good or bad external circumstances are fully under the 

control of the individual, and responses are mild in intensity. Yoga, with its practices of 

meditating, pranayama, and asanas, has been shown to help teenagers handle stress. Yoga is 

increasingly being incorporated into faculty curricula to address the growing demand for self-

regulation abilities such as emotion management, tension, worry, and other psychological 

illnesses. Yoga in classrooms has been shown to reduce pupils' cognitive and emotional 

patterns of reaction to fear. [37] Yoga improves teenagers' self-esteem and attention ability. 

The clarity and complexity of one's ideas, in addition to the quality of someone's feelings and 

state of mind, are all inextricably linked to one's breath. This use of respiratory power with 

the body might have a revolutionary impact on the student's development as well as improve 

their state of mind, emotions, and general health. Concentration, memory, and ability to focus 
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are all increased in slow learners, resulting in improved academic achievement. Pranayama 

also aid in memory and concentration span improvement, as well as stress reduction. 

Yoga's psychological advantages include increased somatic and kinesthetic awareness, good 

mood, personal well-being, self-acceptance, self-actualization, social adaptability, and a 

reduction in anxiety, sadness, and anger [38]. Yoga can also help you improve your strength 

and flexibility. Yoga may help teens learn about their bodies and identify their own strengths 

and limits. Yoga enables teens to concentrate on the inner time, which is time spent on 

oneself, visualization, relaxation, and entering a noncompetitive atmosphere. [39] Yoga, a non-

competitive physical exercise (asana) paired with breathing (pranayama) and meditation 

practices, is connected with enhanced psychological well-being and positive self-esteem. 

Yoga poses boost vagal tone and increase body energy supply. This implies that practicing 

yoga poses may raise body energetic resources and subjective sensation of vitality, as well as 

improve self-esteem. According to psychological embodiment research, body postures and 

gestures in three-dimensional settings influence psychological states and attitudes. In research 

directly connected to personal empowerment, those sitting erect vs. slouched were much 

more confident in the positive comments they got and seemed more appreciative of self. 

Emotional control is aided by yogic techniques including such yama, niyama, asana, 

pranayama, pratyahara, and meditation. Critical thinking, memory, vision, strategic planning, 

imagination, creativity, and other mental talents and processes are all linked to intellectual 

growth. This dimension's development is critical since it involves learning new things and 

gain information and skills. Yogic techniques such like asana, pranayama, meditation 

techniques, and dhyana (meditation) aid in the development of attention and memory, as well 

as intellectual growth. [40] 

The COVID-19 epidemic has had an impact on many aspects of health-care delivery. To 

protect health care workers as well as patients across the nation from transmission of 
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infection, rules, legislation, and money transfers were altered to allow for the widespread use 

of telecommunication technologies rather than in-person clinical consultations. As a result, 

rehabilitative care in many situations has been significantly modified, with physical therapists 

employing telehealth technology in novel ways, even with new populations. The transition to 

telerehabilitation [TR] gives an excellent learning opportunity. This viewpoint provides a 

brief overview as to how a learn health care system (LHS) methodology to telerehabilitation 

research might foster innovation in optimum health care delivery and inspire new scientific 

discoveries. So, it has gained popularity and played an essential part in therapy. Researchers 

have found it useful and vital as a way for determining its efficacy in the literature. TR 

permits patients to receive the health care access remotely by utilizing the rehabilitation 

service's digital information and communication technologies. The TR system is a way that 

supports the continuation of the rehabilitation program by connecting with persons enrolled 

in rehabilitation education on a regular basis [41].TR implementations in a person's social life 

remove travelling and treatment session difficulties. TR is a significant therapeutic choice for 

cost savings, health protection, and ease of access. Individuals who use TR have the ability to 

discuss thoughts with their physiotherapist [42]. There are just a few published studies on the 

efficacy of yoga exercises conducted using the TR approach, and additional research is 

needed [43, 44, 45] 
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NEED OF STUDY  

 

The recent epidemic of COVID-19 illness has resulted in school closures and social isolation, 

affecting children's physical and psychological well-being. Students have adopted sedentary 

lifestyles as a result of home education and online classes, as it is impossible for them to 

participate in any physical exercise, sports, or other school-based activities. [7] Teenagers who 

use their phones or laptops excessively, increasingly working in a slumped position, 

contribute to neck and lumbar discomfort in addition to postural problems. [46] Adolescence is 

defined as the age of 12-15 years, and it is a challenging transition stage of life with 

significant social, cognitive, psychological, and intellectual changes. The sensitivity of 

adolescents to behavioural difficulties such as stress, sadness, and anxiety, that leads to low 

self-esteem, is cause for worry. [47] Because physical exercise is believed to boost children's 

self-esteem, the current study is meant to examine the influence of yoga on children's self-

esteem. Yoga allows the practitioner to feel tranquilly, radiant physical wellbeing, spiritual 

upliftment, and harmonious social functioning, and it has a good influence on stress 

management in teenagers through its techniques of meditation, pranayama, and asana. 

Because of COVID-19 and its associated precautions, telerehabilitation promotes uniformity 

by providing treatment, information, and fostering self-management. There are just a few 

published studies on the efficacy of yoga exercises conducted using the tele-rehabilitation 

approach, and additional research is needed.  
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RESEARCH QUESTION 

Is there any effect of yoga on self-esteem in school going children of 12-15 years age group? 
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HYPOTHESIS 

 

 

NULL HYPOTHESIS:  

There is no significant effect of yoga on self-esteem in school going children of 12-15 years 

age group. 

 

 

ALTERNATE HYPOTHESIS:  

There is significant effect of yoga on self-esteem in school going children of 12-15 years age 

group. 
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OBJECTIVE  

 

To study the effect of yoga on self-esteem in school going children of 12-15 years age group. 
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REVIEW OF LITERATURE  

 

1. Janjhua Y, Chaudhary R, Sharma N, Kumar K. [2020 Jul] a study on the topic 'A 

research on the influence of yoga on self-regulation, self-esteem, and sentiments of 

teenagers' Participants in the research were 110 people seen between ages of 13 and 

18 that enrolled high school education in Mandi city (Himachal Pradesh). The study 

comprised 52 yoga practitioners and 58 non-yoga practitioners. Emotional regulation 

was assessed using the Emotion Regulation Scale. To assess self-esteem, the 

Rosenberg Self Esteem Questionnaire, a ten-item scale that evaluates all positive and 

negative attitudes about oneself, is employed. Stress, emotion, motivation, and 

energy were extracted using the Feeling State Assessment. The study concluded that 

the yoga practise improved self-esteem, emotional regulation, and positive feelings. 

[47] 

 

2. Gulati K, Sharma SK, Telles S, Balkrishna A. [2019 May] did interventional 

research on the topic 'Self-esteem and attentional task performance in school students 

after 412 months of yoga' This research demonstrates Physical activity improves the 

self-esteem of youngsters. Attentional distraction is induced by low self-esteem, 

resulting in poor performance upon attentional activities. A student ’s educational 

performance is influenced by several factors, and one is attention. As an outcome, the 

current study was conducted to determine the effect of four and a half months of 

yoga practise on child's (a) attentional task, (b) self-esteem, as well as (ii) the 
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association among Yoga efficacy & (a) school performance, (b) classroom behaviour, 

and (c) interaction with teachers' faculty members, (d) punctuality, and (e) 

participation in extracurricular activities. A total of 116 youngsters were interviewed. 

Adolescents including both males and females who were willing to participate in the 

study and children aged 9 to 12 years were the inclusion criteria. Our exclusion 

criteria were some physical or mental illness that precluded them from finishing the 

tests, as determined by a regular medical record and medical evaluation. For four 

months, children learned yoga (breathing techniques, postures, mindfulness training, 

and reciting) for 60 min each day, 7 days a week According to the study, yoga 

improves school-aged children by boosting their attentiveness, concentration, 

intelligence, motor speed, as well as self-esteem (social, academic, and total). [48] 

 

3. Masselink M, Van Roekel E, Oldehinkel AJ. [2018 May] 'Self-esteem in early 

teenage years as a prediction of symptoms of depression in late teenage years and 

later adulthood- The mediation effect of motivation and social variables,' they found. 

According to this study, poor self-esteem increases the chance of acquiring 

depressive symptoms throughout adolescence. As per the study, teenagers with low 

levels of self, seem to be at risk of developing depression. Knowledge this system 

may lead in more than just a better theoretical understanding, but it may also reveal 

viable intervention options. Data from 4 TRAILS waves were used. The study (N = 

2228, 51percent female) included early adolescent youth (average age 11 years), mid 

adolescent youth (average age 14 years), late adolescent age (16 years on average), 

and young twenties (Age 22 on average) According to path-analyses, low levels of 

self is a continuous risk factor for the development depressive symptoms. Pre - 

adolescent self-esteem predicted depressive symptoms in late adolescence as well as 



[Page :20
] 

 

early adolescent adulthood. The findings provided a comprehensive insight into the 

mechanisms underlying the relationship between self-esteem and depressive 

symptoms, and they indicated avoidance urge and social difficulties as prospective 

therapeutic targets intervention. [49] 

 

4. Bates LC, Zieff G, Stanford K, Moore JB, Kerr ZY, Hanson ED, Barone Gibbs 

B, Kline CE, Stoner L. [2020 Sep] conducted a research on how COVID-19 affects 

the following behaviours in children and teenagers during the 24-hour day: physical 

exercise, sedentary lifestyle, and sleep The restriction noted in the study happened 

during the COVID-19 epidemic. Social restrictions imposed to reduce virus 

transmission disrupted routines throughout 24-hour day, including regular exercise, 

sedentary time, and sleep among youngsters (aged 5 - 12) and teens (aged 13-17). 

This study discovered preliminary evidence of significant decreases in physical 

activity, tends to increase in sedentary time, and sleep disturbance and sleep quality 

in children and teens. This paper examined the long-term effects of COVID-19-

related behavioural limitations in children and teens. In addition, the researcher 

presented personalized recommendations on the socio-ecological paradigm to 

provide approaches for long-term behaviour change to protect the health and well-

being of children and adolescents during the COVID-19 outbreak. [7] 

 

 

 

5. Sharma V. [ June 2019] studies were undertaken to assess the effect of chanting 

Gayatri Mantra upon adolescent anger manifestation and psychophysiological state 

Every category, control & exploratory, seems to have a sampling size of 30 people 
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aged 18 to 25. Before and after 21-day successful interventions, the outcomes from 

both assessments by experimental and comparison groups were reviewed to assess 

the effect and benefits of chanting Gayatri mantra. This study revealed that reciting 

the Gayatri Mantra for 15 minutes decreases state fury, trait anger, outward furious 

expression, and enhances internal control of anger while also enhancing the psycho-

physiological condition. [50] 

 

6. Rathod T, Vishwakarma S. [2022] did comparison research on the mental wellbeing 

and personality of yoga practitioners and non-yoga practitioners According to the study, 

our mental health encompasses our physiological, emotional, and cultural well-being. It 

has an impact on how we think, feel, and act. Mental health is vital at all stages of growth, 

but especially throughout young age, adolescence, and adulthood. Emotional health are 

both important in the development of a good personality. Personality, social traits such as 

friendliness, politeness, compassion, and reserve are examples of physical characteristics 

such as stature, size, colour, body type, attire, voice, and other physical attributes. The 

major purpose of this research was just to evaluate the emotional wellbeing and character 

of yoga practitioners to those of non-yoga practitioners. A null hypothesis was employed 

in the current study to test the research's validity. Including Ex-Post Facto research 

designs that focus on certain qualities Data was gathered from primary sources. The 

Mental Health Scale was included in a questionnaire produced by Dr. Kamlesh Sharma 

and Eysenck. The Personality Inventory in Hindi, adapted by Dr. Girdhar Prasad Thakur. 

A total of Sixty samples were obtained, 30 of which have been based on the Quota 

Sampling Techniques, 30 yoga practitioners, and 30 individuals who do not practise yoga. 

To assess the data, statistics included the t-test. The statistical analysis of the research 

study was performed by comparing Yoga practitioners to non-Yoga practitioners. 
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Following the discovery of the predicted t-value, the hypothesis is maintained somewhere 

at 0.05 level. [31] 

 

7. Günebakan Ö, Acar M. [2022 Mar] 'The effect of tele-yoga instruction for healthy 

women on menstruation discomfort, health and wellbeing, psychological pressure, 

physical coordination, and self-esteem during the COVID-19 epidemic,' they discovered. 

This study was carried out since there are only very few studies published on the efficacy 

of yoga activities utilising the Tele-rehabilitation [TR] technique, and further research is 

needed. The focus of this research was to determine how menstrual problems, standard of 

living, emotional stress, kinaesthetic awareness, and self-esteem were impacted by tele-

yoga instruction in healthy women. TR has grown in popularity and plays an important 

role in treatment. TR enables patients to obtain rehabilitation services remotely by 

utilising electronic data and communication technologies used by rehabilitation services.  

TR apps are important in an individual's overall life since they eliminate transit and 

treatment session issues. TR is an important therapeutic option for cost reductions, health 

protection, and accessibility. TR allows patients to communicate with their 

physiotherapists. In the tele-yoga training group, there have been statistically significant 

substantial gains in the MSS total (p=0.001), adverse effect (p=0.003), menstrual acute 

pain (p=0.003), coping methods (p=0.001), BDS score (p=0.000), NHP sleep (p=0.021), 

strength (p=0.002), sentimental (p=0.000), and detachment (p=0.039) sub-parameters. In 

the control group, the NHP overall score declined statistically substantially (p=0.000). 

There had been a measurable difference in between both groups when it came to MSS 

sub-parameter distinctions. NHPs' sleep, stamina, psychological, and isolation sub-

parameters, as well as their BDS and BAQ scores (p0.05). The study concluded that tele-
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yoga instruction is a safe and effective method of reducing menstrual discomfort and 

depression, increasing productivity, and increasing physiological awareness. [45] 

 

8. Prabakaran K, Kumaran S. [2022] Researchers out a study on the topic 'Self 

Confidence Responses to the Impact of Practicing Yoga upon School Children with 

Disabilities.' According to the study, persons with disabilities frequently suffer because of 

how others respond to them, which contributes to poor self-esteem and a predisposition to 

overlook them, which may limit social inclusion. The investigator sought to study the 

influence of hatha yoga practise in order to establish the genuine facts. The features of 

self-confidence of 48 schoolchildren with disabilities were picked from of the 

Government disabilities database. Coimbatore's Thoondamuthur School. The individuals 

ranged in age from 11 - 15 years old. Individuals were assigned at random with one of 2 

groups (n=15); group I got hatha yoga practise (HYPG), whereas group II acted as the 

control group. Hatha yoga practise was given to the experimental group five days a week. 

Over an eight-week period, the control individuals received no instruction other than their 

routine responsibilities. A standard test item was used to measure the following variable: 

self-confidence. Marks questionnaires are used to test self-confidence. At the significance 

level of 0.05, the f test was employed to evaluate the individual effect. Furthermore, the 

findings demonstrated that hatha yoga practise is an effective procedure for improving the 

self-confidence of kids with impairments. [51] 
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9. Signal N, Martin T, Leys A, Maloney R, Bright F. [2020 Dec] In response to COVID-

19, research was conducted on the deployment of telerehabilitation. The study focused on 

how tele-rehabilitation, or remote rehabilitation administration, used information and 

communications technologies and was also suggested as a technique of addressing all 

patients' treatment requirements while retaining physical distance and minimising the risk 

of viral transmission. Despite research showed that tele-rehabilitation is equally effective, 

especially in neurological rehabilitation, offering and maintaining tele-rehabilitation 

practise presents significant challenges. The study drew on clinical education and practise 

experiences in neuro-rehabilitation to reflect on the nature of practise transformation and 

analyse how well this experience may inspire future practise growth. The study also 

suggested that rehabilitation organisations and physiotherapists continue developing 

opportunities that provide telerehabilitation for physiotherapy careers to concentrate on 

analysing their conversational, interpersonal, and medical expertise to the virtual design 

to ensure professionalism in telemedicine; and also, that, like a job role, to concentrate on 

what constitutes "best practise" in telerehabilitation and how in-person and technological 

advances can be integrated. [52] 

 

10. James-Palmer A, Anderson EZ, Zucker L, Kofman Y, Daneault JF. [2020 Mar] 

conducted a comprehensive review of on yoga like an intervention for reducing anxiety 

and depression symptoms in children and teenagers The purpose of this review was to 

evaluate the use and effectiveness of yoga in decreasing symptoms of anxiety and 

depression in teenagers. Many scientific databases were searched up until November 

2018 for experimental studies detecting improvements on anxiety and/or distress in teens 

following yoga therapy. The amount and quality of evidence were assessed, and material 

from several studies was integrated. A total of 27 studies involving teens with various 
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health issues were investigated. Regardless of the fact that therapeutic characteristics 

varied substantially between trials, revealing different aspects that may impact therapeutic 

effectiveness, 70% of said studies found overall increases. In trials evaluating episodes of 

depression, 58% reported reductions among both feelings, whereas 25% reported 

reductions in just anxiety. Furthermore, improvements were seen in 70% of research 

analysing anxiety alone, and 40% of studies looking depression alone. While the research 

looked after are of poor to average methodological quality, they showed how yoga, as 

characterized by posture practice, often resulted in some reductions in chronic depression 

in teenagers, regardless of health status or intervention characteristics. [36] 

 

11. Mikaelsson K, Rutberg S, Lindqvist AK, Michaelson P. [2020 Jul] performed research 

on physically inactive teenagers' experiences with physical activity According to the 

report, the consequences of passivity are indeed the world's fourth leading cause of death. 

Regular activity decreases with age, beginning in early childhood and peaking in late 

adolescence. Adolescence is the transitional period wherein mindsets and behavioural 

patterns in areas of the both lifestyle habits are set, and children and teens who are 

inadequately active throughout this timespan are likely to be insufficiently active as 

adults. Associated with increased incidence and a teenager's impression of well-being are 

favourably associated. Studies have also discovered a correlation between teenage 

frequent exercise and intellectual accomplishment, implying that increasing physical 

activity in school may improve children's academic performance. [32] 

 

 

 



[Page :26
] 

 

12. Prvu Bettger J, Resnik LJ. [2020 Nov] In COVID-19, researchers investigated how 

telerehabilitation works. According to the study, the COVID-19 pandemic has had an 

impact on every aspect of health-care delivery. To protect health care workers and patient 

across the nation from transmission of infection, rules, legislation, and trading systems 

were altered to allow for the widespread use of telecommunication technologies rather 

than in-person clinical consultations. As a result, rehabilitative care in many situations has 

been significantly modified, with physical therapists employing telehealth technology in 

novel ways, even with new populations. The move to telerehabilitation provides a 

wonderful chance for learning. This viewpoint gives a brief summary of how using a 

learn national healthcare system (LHS) approach to telemedicine research might stimulate 

innovation in optimal healthcare provision and excite researchers. [35] 

 

13. Raj S, Tiwari R. [Mar 2019] performed research on the issue of the influence of yoga 

yoga practice on teenage self-esteem and success motivation According to this study, 

yoga can help people acquire a serene mental state in their daily lives. It instils zeal and 

zeal for life. The body gets cleansed of all impurities and toxins. One learns to tap into 

their internal factors and get the energy they require. However, we must be mindful of 

suitable yoga asana throughout this practise because they may have a detrimental affect 

on the body. The influence of hatha yoga and how they might polish and nourish one's 

personality is discussed in the study. The study's goals included the following: 1. To 

explore the influence of yoga positions on adolescent self-esteem. 2. To look at the effect 

of yoga poses on adolescent achievement motivation. This study used a sample of 40 

students out of a public school in Chandigarh. They were randomly allocated with one of 

2 groups: the experiment or the control group. Each group had a total of 20 students. The 

inquiry used an exploratory approach. In this study, a pre-test & post-test controlled 
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subjects design was used. The experimental group got yoga instruction, while the control 

group did no instruction. According to the research, "Yoga is a way, method, and 

technique for achieving comprehensive growth of both mind and body in a highly 

harmonic and integrated manner." So, in the long term, yoga is an important aspect for 

students to consider better for themselves and, as a result, for society. A student can 

sustain himself socially and intellectually.'  [53] 

 

14. Bare MA, Castro FM, Quimio GL, Gumasing MJ. [August 2021] carried out a study 

to look at the impact of computer-based work on musculoskeletal discomfort in college 

students. According to the report, online programmes have been highly recommended 

from the beginning of the COVID-19 outbreak. Children from all over globe, along with 

the Philippines, were also being forced to stay at home and take part in virtual classes 

with school setting provided by professors and lecturers at their respective universities or 

institutions. To put things into perspective, students aged 9 to 11 in 186 nations were 

facing campus shut downs as a consequence of the current circumstances. The goal of this 

study was to see if there was a notable change in respondents' musculoskeletal discomfort 

levels depending on gender, age, type of device utilized, hand control, type of keyboard, 

screen time, and office design. According to the study's findings, learning academics who 

often utilise computer-based coursework in online classrooms have significant discomfort 

in the shoulders, low lower back, upper limbs, neck area, and right wrist when executing 

specific hand movements. Soreness is common in the wrists, ring, middle, & index 

fingers, in addition to the thenar region. [54] 
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15. Wood C, Griffin M, Barton J, Sandercock G. [2021] 'Modification of Rosenberg scale 

to measure self-esteem in youngsters' was the subject of a research. Rosenberg's scale 

(RSES) has routinely used for the adults and teenagers to assess global self-esteem (SE), 

according to the study, but it hasn't been verified for youngsters under the age of 12. This 

study looked at the reliability test, convergent validity, and item architecture of a revised 

RSES for teenagers (CRSES) aging 7-12 years. The CRSES was performed by 711 

children between the ages 9.0 1.5 years, with a subgroup (n = 417) also completing a life 

satisfaction (LS) measure. The data was subjected to confirmation factor analysis (CFA) 

and tested for multifactorial invariance by sex. ANOVA examined results by age and 

gender, whilst Pearson's correlations looked at the relationship between LS and SE. (27, n 

= 711) = 77.22; measured = 2.860 CFI = 0.961; Root - mean - square = 0.051 to 90 

percent CI = 0.038-0.065; SRMR = 0.037; and illustrated good internal consistency (= 

0.79). In addition, the model was sex factorially invariant. SE ratings didn't differ in 

sexual identity (p > 0.05), however they were significantly lower in 9-10- & 11–12-year-

old children than in 7-8 year old children. The total SE score was significantly related to 

LS (r = 0.51; P 0.001). The most recent CRSES version may measure global SE in 

children 7 to 12 years, expanding the RSES's use to provide tracking throughout life 

course. [55] 

 

16. Biernat M, Bąk-Sosnowska M. [2018 Jan] The effect of body position upon self-image 

& sociocultural functioning during adolescence was investigated. Adolescence, according 

to this study, is a period where not just self-image or self-esteem are formed, but also 

physiological bodily position. A self-image is indeed a human concept that a person 

employs to view, characterise, comprehend, and present oneself. It evolves throughout 

life, however life transitions (including such maturation, pregnancy, or ageing) plus 
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traumatic times (such as health problems, emotional crisis, and tragedies) have a bigger 

impact on its development. Disruptions in the areas mentioned are crucial for a child's 

advancement and transition in adulthood. The aim of this research is to show the 

relationship between adolescent abnormal body language, personality, self-esteem, or 

social functioning. [46] 

 

 

17. Christal Jeba N. [2018] Yoga's impacts on high school pupils' academic success were 

investigated. This article discusses the outcomes of a study on the effects of yoga on 

academic achievement in high school pupils. Transcendental meditation reduces stress 

and improves academic performance by improving mental alertness, but yoga practise 

improves competitive performance. The sample is made up of 300 IX grade pupils from 

the Kanyakumari district, chosen at random. The current study suggests that all students 

in high school have an average level of yoga impact when all background characteristics 

are considered. It was shown that the children under consideration fared better 

academically and experienced less stress than other pupils who did not practise yoga. [56]  

 

18. Golec de Zavala A, Lantos D, Bowden D. [2017 May] 'Yoga positions boost subjective 

energies in state self-esteem in compared to 'power poses,' according to research. The 

present study looked at how yoga poses affected subjective levels of energy and self-

esteem. The effects of yoga postures were compared with those of 'power poses,' that are 

supposed to increase a person's sense of significance as well as self-confidence because 

they are connected with social dominance. The study tested the novel hypothesis that 

yoga postures that promote physiological energy rather than interpersonal dominance will 

increase subjective sensations of strength and thus self-esteem if contrasted with 'high 

power' vs 'low power' poses. Participants alternated for one minute among two standing 
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yoga poses with such an open front of their body (n - 19), two standing yoga poses with 

such a closed front of the body (n - 22), two expansive, greater power poses (n = 21), and 

2 constrictive, low power postures (n = 20). According to the findings, yoga postures 

improved self-esteem as much as 'power poses.' This effect was discovered after 

controlling for baseline particularly focused, and it was transmitted by an increased 

subjective experience of liveliness. These findings suggest that the outcomes of wide, 

expanding body positions may be impacted by reasons in addition to the poses' link with 

personal influence and control. According to this study, even 2 minutes of practicing yoga 

might result in positive outcomes. [57] 

 

19. Li J, Han X, Wang W, Sun G, Cheng Z. [2018 Jan] did study on 'How social support 

effects academic accomplishment and emotional weariness in university students: The 

mediation role of self-worth in education and individual variations.' According to the 

report, educational institutions' main priority is to improve students' quality of life. This 

study examined the role of self-esteem as a moderators in the associations between social 

depression and anxiety that used a sampling of 262 university students (average age 19.25 

years). There is a connection between peer support and academic achievement, and also 

between peer assistance and mental fatigue. Adolescents who met the study's inclusion 

requirements answered questions about their social standing, self-esteem, academic 

accomplishment, and emotional exhaustion. Based on the findings, self-esteem entirely 

determines the association between social support as well as academic performance, as 

well as the link between social support and emotional exhaustion. The study's 

implications and limitations were investigated. [13] 
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20. Tejvani R, Metri KG, Agrawal J, Nagendra HR. [2016 Jan] pilot research was carried 

out to explore the impact of yoga upon anxiety, sadness, and self-esteem among 

orphanage inhabitants According to the study, children in orphanages regularly have 

psychological disorders, the most prevalent of which are worry, melancholy, and low 

self-esteem. Yoga is a non-invasive, low-cost, and risk-free alternative medicine practise 

that has been proved to alleviate psychological disorders. The goal of this pilot was to 

assess how a 2-week Yoga session influenced the anxiety, grief, and self-esteem of 

orphaned children and adolescents. Participants in the research (n = 34; men = 27, 

females = 7) ranged in age from 12 to 20 years and lived in an organisation that offered a 

two-week yoga intervention. The yoga intervention comprised Asana (Yoga poses), 

Pranayama (Yoga breathing techniques), and Dharana Dhyana throughout a 15-day 

period (Yoga relaxation methods). The anxiety depression stress score as well as the 

Rosenberg self-esteem questionnaire were administered before and after the session to 

assess anxiety, depression, and self-esteem. After 2 weeks of exercise training, there was 

a substantial decrease (P = 0.001) in stress and melancholy, as well as a significant 

increase (P = 0.001) in self-esteem. According to the findings of this pilot study, 2 weeks 

of Practicing yoga may reduce anxiety & despair while enhancing self-esteem in 

orphanage teens and young adults. Future study with a larger sample size and randomised 

controlled methods is needed to validate these findings. [58] 
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21. Abdel-Khalek AM. [2016] 'Introduction to Psychology of Self-Esteem' was the theme of 

my research. 'Self-esteem: viewpoints, factors, and techniques for improvement.' This 

study looked at how self-esteem is important in clinical settings, development, 

personality, and social psychology. The objective of this section was to highlight the most 

essential topics in terms of self-esteem. The research also include the summary, 

dimensions, and elements of self-esteem; its establishment, advancement, and assessment; 

the negative effects of both high and low self-esteem, the correlation between low self-

esteem as well as psychopathology, anxiety, and depressed mood, the dark side of 

significant level of self (– for example, narcissism); as well as terror-management as an 

essential self-esteem theory. The relationships among self-esteem, culture and 

demographic variables were then investigated, as well as self-esteem stability. [34] 

 

 

22. Ferreira-Vorkapic C, Feitoza JM, Marchioro M, Simões J, Kozasa E, Telles S. [2015 

Oct] performed a comprehensive assessment of yoga-based intervention randomised 

control trials This study looked into the advantages of teaching yoga in schools. Yoga is 

defined as a complete system of different mind-body practises that may be utilised to 

enhance mental and physical wellness, and it has been employed in a range of 

circumstances and situations. Educators and schools are considering yoga as a cost-

effective, scientifically proven component of much-needed wellness efforts for their 

students. The primary goal of this research was to undertake a thorough assessment of the 

literature on yoga therapies in school settings, with an emphasis on the effectiveness of 

yoga-based interventions on academic, cognitive, and psychosocial advantages. From 

1980 to the 31st of October, 2014. The ability to compare experimental conditions was 

made feasible by employing effect size analysis with standardized mean and Hedges'g. 
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The inclusion criteria for this study were met by nine randomised controlled trials. When 

the yoga groups were compared with the control, the impact size for emotional 

indications, anxiety and stress mostly on POMS rating, self-esteem, and memory was 

observed. More research is needed in the future to increase the universality and 

application of yoga therapy for youngsters. [59] 

 

23. Hosogi M, Okada A, Fujii C, Noguchi K, Watanabe K. [2012 Dec] did a study on the 

'Importance and Utility of Self-Esteem Evaluation in Children.' According to research, 

self-esteem seems to be a "concept of self" that seems to be required for individuals to 

accept society and enjoy their lives. The environment in which children are raised, in 

particular, contributes significantly to the development of individual self-esteem, 

allowing people to better adapt to society. The Rosenberg Self-Esteem Scale and the 

Janis-Field Feeling of Inadequacy Scale are two adult questionnaire-style assessment 

methods, while the Coopersmith Self-Esteem Inventory, Pope's 5-Scale Test of Self-

Esteem for Young kids, and Kid-KINDL® are three children's questionnaire-style 

assessment methods. Two more methods are the Ziller Social Self-Esteem Scale as well 

as the Implicit Association Test. Children who have low self-worth are more prone to 

suffer psychological and social disorders, making self-esteem rehabilitation more 

challenging. As a result, it is vital for children to accumulate a series of wonderful 

feelings in order to establish a positive self-concept. Evaluating children's self-esteem 

may be a useful tool in understanding their past and present conditions, as well as in 

helping kids with psychosomatic disorders. The study stated that perhaps a non-diagnostic 

assessment axis is required to comprehend the medical issue of adolescents with 

psychosomatic diseases and project treatment outcomes, and that self-esteem assessment 

might be an effective tool. [60] 
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24. Haugen T, Ommundsen Y, Seiler S. [2013 Feb] carried out research on the association 

among physical exercise and proper self-esteem in teenagers The goal of this study was to 

determine if physical activity (power, stamina, flexibility, & coordination) mediated the 

cross-sectional relationship among fitness & self-perception (athletic competence and 

physical beauty) in a sample of 15-year-olds. The study's goal was to assess the 

comparative potency of each indirect influence. The information was gathered in two 

waves of a larger data gathering for the "Youth in Balance" study, that occurred in the 

spring and autumn of 2005 (N = 1207) & 2008 (N = 632). A total of 1839 students (889 

girls and 950 males) in twelve Kristiansand schools took part. A bias-corrected 

bootstrapping technique was used to examine indirect effects. The data showed that 

aerobic power capacity, lower-body stamina, and upper-body power were unique 

mediators in the connection among physical exercise and athletic ability in both genders. 

Furthermore, physical activity had an indirect impact on male physical beauty through 

muscular strength/power and flexibility. Using genuine physical fitness metrics, it was 

discovered that there were no indirect effects of physical training on physical appearance 

in females. [22] 
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25. Telles S, Singh N, Bhardwaj AK, Kumar A, Balkrishna A. [2013 Dec] A randomised 

controlled trial research was undertaken on the topic 'Effect on yoga or physical activity 

on physical, cognitive, and emotional markers in children.' The study's objectives were to 

investigate the effects of yoga or physical exercise on physical ability, cognitive 

performance, self-esteem, and teacher-rated behaviour and performance in school-aged 

children. A total of 98 school-aged children between the ages of 8 and 13 were randomly 

allocated to every one of 2 categories: yoga or physical activity (n = 49 each); (yoga: 15 

females, group mean age 10.4 1.2 yrs). Following assignment, both groups were 

examined blindly using following tools: A Eurofit physical fitness assessment battery, the 

Stroop color-word test for children, the Battle's self-esteem survey, and the teachers' 

judgments of the children's compliance, scholastic success, attentiveness, regularity, and 

attitude with friends and teachers were all used. Following assessments, the yoga group 

was given the intervention to practise yoga for 45 minutes every day, 5 days per week. 

During this time, the physical exercise group conducted run in place, rapid repetitive 

movements, including relay races or activities. Both groups were examined at the end of 

three months. The data was examined using RM ANOVA, while post-hoc tests was 

Bonferroni adjusted. There was merely one significant difference between groups. This 

was true in regards to social self-esteem, which increased after physical exercise but not 

after yoga (p 0.05). The following modifications are based on during assessments within 

each group. Both groups raised their BMI and sit-ups (p 0.001). The balance of the 

physical activity group worsened, whereas the yoga group improved (p 0.001). All groups 

improved the colour scheme, word, as well as color-word naming in the Stroop test (p 

0.01), while the fitness training sample had greater interference scores. Their total, basic, 

and parental self-esteem improved as a result of the yoga group (p 0.05). The study 



[Page :36
] 

 

concluded that yoga & physical fitness are valuable supplements towards the school day, 

including physical exercise improving social self-esteem. [25] 

 

26. Erol RY, Orth U. [2011 Sep] undertook longitudinal research from the ages of 14 to 30 

on the issue of'self-esteem growth.' The possibility of self-esteem between youth and 

early adulthood was investigated by researchers. The data comes first from Nationwide 

Longitudinal Youth Survey (NLSY79) Young Adults component, which comprised eight 

assessments of a nationwide random selection of 7,100 persons aged 14 to 30 over a 14-

year span. According to studies on latent development curves, self-esteem grows during 

adolescence and then steadily rises in young adulthood. The routes to self-esteem were 

the same for men and women. Individuals with greater self-esteem are emotionally stable, 

extraverted, and conscientious, as opposed to those who are emotionally weak, introvert, 

and less conscientious. Furthermore, better self-esteem was linked to a high sense of 

accomplishment, a low-risk threshold, and superior health at all ages. Finally, the data 

suggest that an increase in sense of mastery accounts for a significant portion of 

normative gain in self-esteem. [61] 

 

27. Mondal D, Bandyopadhyay N. [2022] A brief review of the advantages of yoga on 

children's mental health was conducted. According to research, a person's mental health 

describes the state of his or her her mental, emotional, interpersonal, and spiritual well-

being. Strong mental health is critical, especially in light of the present pandemic threat. 

Allopathic treatment is insufficient to restore children's mental health. Yoga improves 

several elements of mental health. It might be an effective tool for enhancing mental 

health and avoiding mental illness. The purpose of this review was to find empirical 

evidence on the influence of intervention period on selected aspects of children's mental 
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well-being. The evidence-based yoga intervention treating children's mental health 

concerns was assessed in the literature review. Twenty-five articles fulfilled the search 

criteria and were then appraised for relevancy. Finally, 12 relevant publications were 

found, 7 of which were utilized in the current study. According to the study findings, 

yoga may be beneficial in a variety of situations for well-being, along with the reduction 

of stress, worry, fear, and sadness, as well as the improvement of self-regulation skills 

and awareness in children. Furthermore, study showed that after receiving yogic 

treatment, children demonstrated improved responses in terms of anxiety and emotion, in 

which yoga was used as a preventive measure as well as suggests to improve child's 

viewed well-being, causing the growth of positive patterns of behaviour. [62] 

 

 

28. Bridges KA, Madlem MS. [2007 Jun] conducted study on Yoga, Physical Education, 

and Self-Esteem. Researchers looked at how eighth-grade students' self-esteem improved 

after participating in conventional physical training and yoga-enhanced physical training 

programmes. The Coopersmith Self-Esteem Inventory was used to assess self-esteem. In 

both the experimental and control groups, the Coopersmith Self-Esteem Inventory was 

administered before, during, and after the tests. The findings revealed that self-esteem 

increased within both treatment and control groups during the span of the eight-week 

intervention. Regular physical education exercises and yoga had no significant impact in 

self-esteem. The study discovered the significance of physical activity, particularly yoga, 

in improving self-esteem. The research discusses theories on why self-esteem developed 

over time. [39] 
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29. Steiger AE, Allemand M, Robins RW, Fend HA. [2014 Feb] conducted study on low 

and decreasing self-esteem during adolescence predict adult depression two decades later. 

Researcher studied the potential effects of the global as well as domain-specific self-

esteem (personal characteristics, academic ability) level and change on depression 

symptoms two decades later utilizing data out of a 23-year longitudinal research (N = 

1,527). From the ages of 12 to 16, self-esteem was examined yearly, and depression was 

tested at the ages of 16 and 35. Latent development curve analysis revealed that both self-

esteem level and change acted as predictors of adult depression. Individuals who began 

adolescence with poor self-esteem and/or whose self-esteem fell further during 

adolescence were more likely to display depressive symptoms as adults two decades later; 

this trend persisted for both global as well as domain-specific self-esteem. These findings 

emphasise the significance of teenage self-esteem development for adult mental health 

outcomes. [63] 

 

30. Gray-Little B, Williams VS, Hancock TD. [1997 May] researched on an item response 

theory analysis of the Rosenberg Self-Esteem Scale. Item response theory was used to 

study the Rosenberg Self-Esteem Scale, a frequently utilized self-report tool for assessing 

individual self-esteem. In contrast to prior studies that retrieved distinct Self-Confidence 

and Self-Depreciation components, factor analysis revealed a single shared factor. The 

data was fitted using a uni-dimensional framework for graded item answers. A model that 

required the 10 items to have equal discrimination was compared against a model that 

allowed the differentials to be estimated flexibly. The significance test revealed that the 

unconstrained model better suited the data—that is, the 10 items of the Rosenberg Self-

Esteem Scale are really not uniformly discriminating and are connected to self-esteem in 

diverse ways. The pattern of functionality of the items in relation to their content was 
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investigated, and insights are provided with significance for validating and creating future 

personality tests. [64] 
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Methodology. 

 

STUDY DESIGN:  Pre-Post Test Study 

STUDY SETTING: Tele-rehabilitation 

STUDY POPULATION: School going children (12 -15 YEARS) 

STUDY DURATION: 18 months 

SAMPLE SIZE ESTIMATION: As per the pilot study, the mean change of the score is 4.83 

and SD is 2.31  

Formula for sample size calculation: n= 4(SD2/L2)     

= 4 (2.31x2.31)/(1x1) 

= 21.34 _~30 

(L = allowable error +_ 1) 

The sample size was calculated using EPI info software version 7 

SAMPLE SIZE: n = 30 

SAMPLING TECHNIQUE: Convenient sampling technique.  
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INCLUSION CRITERIA 

• Healthy student of both genders. 

• Without any diagnosed cardio-respiratory, neurological or musculoskeletal disorder. 

• Student having parent’s consent and willingness to participate. 

 

 

EXCLUSION CRITERIA  

• Students with any recent injury, fracture, acute infection or severe pain. 

• Not willing to participate or does not have parent’s consent for the study.  

 

MATERIALS USED –  

 

1. Yoga mat 

2. Laptop 

3. Mobile phone 

4. Notebook 

5. Pen 

6. Rosenberg self-esteem questionnaire scale  
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OPERATIONAL DEFINITIONS: 

 

Yoga: - The science of yoga is a powerful stream of knowledge, which enables the 

practitioners to achieve radiant physical health, serene mind, continues spiritual uplift, and 

creates the ability for harmonious social living. Yoga through its techniques of meditation, 

asanas, and pranayama yields a positive effect in the management of stress in adolescents. 

The processing of sensory information at the thalamic level is facilitated during the practice 

of pranayama and meditation.[56] 

 

Self-esteem: - self-esteem [SE] as an individual's overall favourable opinion of oneself and 

see whether the person respects himself and believes he is worthy or not. [34] 

 

Depression: - According to the World Health Organization, depression is an illness 

characterized by negative mood, decreased interest for pleasure, feelings of guilt, Uneasy 

sleep, decreased appetite and energy, as well as poor brain concentration.[65] 

 

Physical fitness- fitness is generally defined with a focus on two goals; performance and 

health. Performance-related fitness refers to the components of fitness that are central for 

optimal work or sport performance (e.g., agility, balance, coordination, power, reaction time, 

and speed), whereas health related fitness refers to the components that more directly relates 

to health status [25] 
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Posture: - Body posture is defined as the position and the relative arrangement of individual 

body parts in relation to one and other. An ideal vertical position allows maintaining body 

balance with only small energy expenditure. [70] 

 

Telerehabilitation: - Telerehabilitation refers specifically to clinical rehabilitation services 

with the focus of evaluation, diagnosis, and treatment. It is the delivery of rehabilitation at a 

distance using information and communication technologies, that was advocated as a means 

of addressing the rehabilitation needs of our patients while maintaining physical distancing 

and reducing the risk of viral transmission. [52] 
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OUTCOME MEASURE 

ROSENBERG SELF-ESTEEM SCALE – 

Rosenberg’s SE Scale (RSES) was developed to describe, compare, and predict SE and 

evaluate changes in SE due to interventions (13). Reliability and validity: The RSE 

demonstrate a Guttman scale coefficient of reproducibility of .92, indicating excellent 

internal consistency. Test-retest reliability over a period of 2 weeks reveals correlations of .85 

and .88, indicating excellent stability.  

Scoring was done for items marked with an (R), reverse the scoring (for example, 0 = 3, 1 = 

2, 2 = 1, 3 = 0). For those items without an (R) next to them, simply add the score. Typical 

scores on the Rosenberg scale are around 22, with most people scoring between 15 and 25. A 

score of less than 15 suggests low self-esteem may be an issue. Remember that this 

assessment is just for information, it is not a diagnosis.[55] 
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GENERAL PROCEDURE 

 

1. Permission from the Head of Institution and approval from the Institutional Ethics 

Committee was obtained. Ethics and board of research (BORS) committee clearance 

was taken.  

  

2.  Parents were informed about the study and written consent was obtained. 

 

3. Permission from Principal of the school was obtained. 

 

4. Participants meeting the selection criteria were briefed about their confidentiality, 

possible benefits of the study and informed written consent was taken. Demographic 

data was documented.  

  

5. Participant’s self-esteem was assessed before starting the intervention by Rosenberg 

self-esteem questionnaire scale. 

 

6. 4 weeks yoga intervention was conducted for 60 minutes per day for 3 days per week 

through tele-rehabilitation.  

  

7. After 4 weeks of yoga intervention participant’s self-esteem was re-assessed through 

Rosenberg self-esteem questionnaire. 

                          

8. The data was documented and analyzed statistically. 
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STUDY PROTOCOL 

 

Protocol was given for 60 minutes/day, 3 days per week for 4 weeks duration period. 

• Before starting the intervention, briefing was given to the students about the yoga 

session. All the participants were first introduced to-  

a) Chanting of gayatri mantra, 

b) Pranayma technique which included Kapalbhati, Bhrastrika, Anulom-Vilom and 

Bhramari. 

c) The practice of all asana which were selected for the protocol was done. 

• All participants were instructed to sit either in Padmasana [ lotus pose] or Ardha-

Padmasana [ half lotus pose] in which students were instructed to sit upright and place 

their one leg above another in crossed sitting. 

• 5 repetitions of gayatri mantra chanting were taught to the participants. 

 

             

            Fig 1. Gayatri mantra chanting. 
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 Followed by Pranayama [yoga breathing technique],  

 

• 5 cycles of Kapalbhati Pranayama [ high frequency yoga breathing]  

The pranayma was performed in ardha-padmasana position and students were instructed 

to gently breathe in deeply, hold the breath for 5 seconds and exhale out forcefully 

through nose.   

 

      

     Fig 2. Kapalbhati pranayama. 
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• 5 cycles of Bhrastrika pranayama [ bellows breathing] 

In this pranayama students were instructed to sit in ardha- padmasana, keeping the back 

straight and drawing in air through the nostrils followed by forceful exhalation. 10 quick 

respiratory rhythm were performed followed by 1-2 ujjai type breathing [ deep gentle 

inspiration done with both nostrils that lasts for 5-10 seconds followed by complete 

exhalation through both nostrils to give rest to the lungs. 

  

 

              Fig 3. Bhrastrika pranayama. 

 

 

 

 

 



[Page :49
] 

 

 

 

 

 

 

•  5 cycles of Anulom-vilom [alternate nostril yoga breathing] 

This pranayama was performed in ardha-padmasana position, by closing the right nose with 

the right thumb and inhaling through the left nose, without holding the breath exhale through 

the right nose by closing the left nose. 

 

 

           Fig 4. Anulom-Vilom Pranayama. 
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•  5 cycles of Bhramari [bumble bee breathing] 

This pranayama was performed by covering both ears with both thumbs and remaining 

fingers on forehead and eyes, then students were asked to inhale deeply through both 

nostrils, exhale gently while making a buzzing sound like a bee, after exhaling out fully 

students were asked to stop and keep their ears closed and feel the vibrations on their 

face.  

 

 

Fig 5. Bhramari pranayama. 
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The session proceeded with Asanas {physical posture} in four positions [sitting, supine, 

prone and standing]; 

 

• Butterfly pose  

Students were instructed to sit straight and join their both feet and hold it with both hands 

and were instructed to stretch their legs down gently and bring up. It was made sure that 

students stretch their legs comfortably and there was no pain while performing this asana. 

 

              Fig 6. Butterfly pose. 
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• Vajrasana [ diamond pose]  

This asana was performed in kneeling position keeping back straight and students 

were instructed to perform deep complete inhalation followed by complete exhalation 

with both nostrils for 5 repetitions. 

 

 

                       Fig 7. Vajrasana. 
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•  Sashankasana [ rabbit pose]  

In this asana students were made to sit in kneeling position same as vajrasana, 

keeping their back straight and palm on the thighs right above the knees, then they 

were instructed to inhale and stretch in forward direction with raising their hands up 

and slowly resting in front on the mat and rest their head on the mat. This position 

was held for 5 seconds and with exhaling out slowly coming back to vajrasana 

position and relax.  

 

                 Fig 8. Shashankasana 
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• Paschimottasana [ back stretching pose]  

In this asana students were instructed to sit with their knee joints fully stretched, then 

slowly bend the trunk forward and reach out to hold the toes. Students were asked to 

perform this asana as per their comfort. Breathing in normal manner was instructed. 

The position was held for 5 seconds and then gradually coming back to initial 

position. 

 

Fig 9. Paschimottasana. 
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 Asana performed in supine – 

 

• Uttana-Padasana [raised leg pose]  

This asana was performed by placing both hands under the buttock region and place both legs 

near each other. Students were instructed to lift both legs as per their comfort and hold up for 

5 seconds and then bring down slowly.  

 

                  Fig 10. Uttana-Padasana. 
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• Ardha-Halasana [ half plough pose]  

students were instructed to lie straight and to lift their right leg straight up and hold the 

position for 5 seconds and gently bring down the leg and relax. Same was done with alternate 

leg for 5 times.  

 

Fig. 11. Ardha-Halasana. 
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• Pawanmuktasana [ wind relieving pose] 

 In this asana students were instructed to lie flat on their back with feet stretched out. Then 

bend left knee and clasp it both hands. Pull it gently towards the chest. Hold the position for 5 

seconds and then slowly go back to original position. Same procedure was done with right 

leg. 

 

 

Fig 12. Pawanmuktasana. 
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Asana in prone position-  

• Makrasana [crocodile pose] 

It is a relaxing asana in which students were instructed to lie on their stomach keeping their 

both hands folded under their head placing one palm over another. Keep distance between the 

legs and relax whole body. Gentle breathe in and breathe out technique was taught so that 

students feel relaxed between the asana.   

 

 

 

                 Fig 13. Makrasana. 
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• Bhujangasana [cobra pose] 

For this asana, students were instructed to lie flat on stomach with feet touching each other 

and toes pointed. Then placing the palm under the shoulder, inhale gently and push to lift 

trunk upward along with head and neck till the portion above naval was lifted. Rest of the 

trunk below the naval was on the ground. This posture was held for 5 seconds while 

breathing normally and then coming back to the original position. 

 

 

 

          Fig.14. bhujangasana. 
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• Dhanurasana [bow posture] 

This asana was performed with prone lying position. Firstly, both the knee joints were bent 

and legs were held at ankles by both arms stretched at back. Then, with the gentle pulling at 

ankles, lift face and upper part of chest that causes simultaneous lifting of trunk from the 

ground. This asana is done while exhaling and position is held for 5 seconds and then coming 

back to original position.  

 

 

   Fig 15. Dhanurasana. 
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Asana performed in standing –  

• Tadasana [palm tree posture]  

In this asana students were instructed to stand erect with keeping both feet together, heels and 

big toe touching each other. They were asked to concentrate on a point in front of them on a 

wall and pull themselves up with both hands stretched upward. Maintain the position for 5 

seconds and come back to starting position.  

 

 

 

Fig. 16. Tadasana. 
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• Virbhadrasana [ warrior pose ]  

This was performed by starting with tadasana position. Both arms were raised up and palms 

were joined togather. With deep inhalation, turn right foot to 90 degree and draw left foot 

slightly towards right. Then, right knee joint was instructed to flex till right thigh becomes 

parallel to the ground and right leg perpendicular to the floor. Let left leg stretched fully. Face 

remains towards right side. This position was held for 5 seconds while breathing normal. 

Same procedure was done for left side. 

 

 

 Fig. 17 Virbhadrasana. 
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• Trikonasana [ angle pose] 

This asana started with tadasana. Then, legs were spread out about 3 feet apart. Slowly, left 

hand was raised and trunk was instructed to bend towards right till it is in straight line parallel 

to shoulders and left palm facing inward. The right arm simultaneously slides down near right 

thigh and leg as far as possible. Position was maintained for 5 seconds and then to original 

position. 

 

                 Fig. 18. Trikonasana. 

 

• Shavasana [corpse pose]  

It was performed in the end of the session for deep muscle relaxation. In this asana students 

were instructed to lie flat on their back keeping legs slightly apart and hands resting on floor 

with palms pointing upward. Students were asked to concentrate on their breathing and this 

position was maintained for 5-15 minutes [48] 

 

Along with yoga, participants were also made aware about postural correction.  

After 4 weeks of yoga intervention participants were re-assessed for self-esteem by 

Rosenberg Self-Esteem Scale and data was analyzed and result was documented. 
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RESULT 

A total 30 school children (13.7 ± 1.07 years) who had written consent from their parents were 

recruited for the study. In these study student’s self-esteem was measured by Rosenberg Self-

Esteem Scale.  

For qualitative data, frequency and percentage was used and for quantitative data, mean and 

standard deviation was used. 

For inferential statistics paired t-test was used.    

The results were considered significant at p ≤ 0.05.  

Table 1,2 and graph 1,2 consists of demographic data that shows ratio of age and gender of 

students included in the study in terms of frequency and percentage. Four Students of age 12 

years [13.3%], eleven students of age 13 years [36.7%], five students of age 14 years [16.7%] 

and ten students of age 15 years [ 33.3%] participated in the study. The gender distribution 

was thirteen male [43%] and seventeen females [ 57%].   

AGE 

Participant’s age Frequency Percent 

 

12 4 13.3 

13 11 36.7 

14 5 16.7 

15 10 33.3 

Total 30 100.0 

Table 1: Age frequency and percentage of 30 students. 
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Graph 1: Age Frequency Distribution and Percent of 30 students. 

 

 

 

 

 

 

Table 2: Gender Distribution 

 

 

Graph 2: shows ratio of males and females in percentage. 
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FEMALE 17 56.7 

MALE 13 43.3 

Total 30 100.0 
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Table 3 and graph 3 shows total number of students participating in the study from each 

grade in terms of frequency and percentage. Five students of 7th grade [16.7%], sixteen 

students of 8th grade [53.3%] and nine students of 9th grade [ 30%] attended the online yoga 

sessions.  

 

GRADE 

 Frequency Percent 

 

7 5 16.7 

8 16 53.3 

9 9 30.0 

Total 30 100.0 

Table 3: shows grade frequency distribution and it’s percentage.  

 

 

  

Graph 3: Grade distribution. 
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Table 4 consists of data that shows an overall increase between pre-test and post-test score 

results. The mean of pre-test was 15.73±3.921 and post-test was found to be 21.17±2.167. 

The total increase in result in terms of percentage was 34.58%. Study was statistically 

significant as p value was <0.001. 

 

 Mean Std. Deviation % 

Increase 

T value P value 

 

PRE TEST SCORE 15.73 3.921 34.58 

-12.39 <0.001 

POST TEST SCORE 21.17 2.167 

Table 4: shows mean, standard deviation, increase in percentage, T-value and P-value of  Pre- 

Post test score. 

 

 

Graph 4: shows result of pre-test score and post-test score.  
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Table 5 and graph 5 shows, mean, standard deviation, increase in percentage, T value and P 

value of each question of Rosenberg self-esteem scale. A statistically significant difference 

was seen in Q1- 70.73% [<0.001], Q3- 36.80% [ 0.001], Q4- 35.29% [0.001], Q5- 77.67% 

[<0.001], Q8- 95.4% [<0.001], Q9- 27.16 [0.001], Q10- 35.96% [ <0.001]. It was seen that 

Q2- 11.26% [0.006], Q6- 14.17% [ 0.017] and Q7- 7.98% [ 0.134] did not show statistical 

significance. 

Score Mean S.D. % increase T value P value 

Q1. I feel that I am a person of worth, at 

least on an equal plane with others. 

Pre 1.23 0.971 

70.73 -5.79 

<0.001 

Post 2.10 0.305 

Q2. I feel that I have a number of good 

qualities. 

Pre 2.13 0.730 

11.26 -2.97 

0.006 

Post 2.37 0.490 

 Q3. All in all, I am inclined to feel that I 

am a failure.  

Pre 1.63 1.033 

36.80 -4.53 

<0.001 

Post 2.23 0.504 

Q4. I am able to do things as well as 

most people. 

Pre 1.53 1.074 

35.29 -3.56 

0.001 

Post 2.07 0.583 

Q5. I feel I do not have much to be proud 

of. 

Pre 1.03 0.850 

77.67 -6.59 

<0.001 

Post 1.83 0.531 

Q6. I take a positive attitude towards 

myself. 

Pre 2.03 0.928 

14.75 -2.52 

0.017 

Post 2.33 0.479 

Q7. On the whole, I am satisfied with 

myself. 

Pre 2.13 0.860 

7.98 -1.54 

0.134 

Post 2.30 0.596 

 Q8. I wish I could have more respect for 

myself.  

Pre 0.87 0.507 

95.4 -7.709 

<0.001 

Post 1.70 0.466 

Q9. I certainly feel useless at times. 

Pre 1.73 1.081 

27.16 -3.75 

0.001 

Post 2.20 0.664 

Q10. At times I think that I am no good at 

all.  

Pre 1.30 0.952 

35.96 -5.11 

<0.001 

Post 2.03 0.414 

Table 5: shows mean, standard deviation, increase in percentage, T-value and P-value of the given 10 

components of Rosenberg self-esteem questionnaire scale. 
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Graph 5: shows graphical representation of overall increase in result of all 10 components of 

Rosenberg self-esteem questionnaire scale. 

 

At the end of intervention period, the study was statistically significant as the p value was <0.05.  

Significant improvement was found in pre and post test score after 4 weeks of practising of yoga. 
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DISCUSSION 

The above study was performed to compare effect of yoga on self-esteem in school going 

children of 12–15-year age group. A total number of 30 subjects were recruited in the study. 

The mean age was 13.7 ±1.07 with 17 females and 13 males of 7th, 8th, 9th grade. To 

determine self-esteem, Rosenberg Self-Esteem questionnaire was used, which consists of 10 

questions on self-esteem. Yoga intervention was performed through telerehabilitation for a 

duration of 4 weeks.  

The need for this study to assess self-esteem in school going children and the effect of yoga 

on self-esteem was important, as it was predicted that in COVID-19 outbreak phase there was 

a notable influence on individual’s self-esteem. Self-esteem is considered as an individual’s 

acceptance of the self, which varies depending on the circumstances, as well as it plays an 

important role in forming individual’s personality. So, the effect of yoga practice on self-

esteem was found to help students to adjust to good or bad changes in their lives may be 

extremely beneficial when combined with additional benefits. 

According to the findings of this study, practising yoga for four weeks boosted not just 

students' self-esteem and also their focus and memory. On pre-post comparison, there was 

also an improvement in students' academic and social behaviour. Students were able to 

maintain optimal posture all day long due to verbal reinforcement on keeping excellent 

posture between sessions. Similar findings were found in Kankan Gulati and Sachin Kumar 

Sharma' [25] research, that suggested that yoga promotes a good mindset, greater confidence, 

restores self-esteem, as well as reduces anxiety and stress in school children, and 
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demonstrated a significant increase in academic as well as overall self-esteem in a pre-post 

outcome.[48] 

Woodyard [66] stated in research, that yogic activities such as asanas, pranayama, and 

mindfulness/meditation had a calming impact on the mind, lowering tension and anxiety. 

Improvements in children's self-regulation abilities have a substantial impact on the 

development of beneficial behavioural, emotional, and academic outcomes [62]. The current 

study also revealed comparable results.  

Study conducted by Vandana Sharma explains that Gayatri mantra is among the most 

respected mantras in Hinduism, dating back to Rigveda. It means "may the almighty god 

illumine our brains and guide us down the virtuous road." Chanting Gayatri Mantra involves 

repeating Gayatri Mantra for a set period of time. Reciting Gayatri Mantra offers knowledge 

and calm to the mind, as well as cleansing and energizing the mind and body. Gayatri mantra 

has an influence on brain cognition. [50] In current study, reciting gayatri mantra helped 

students to calm their mind and also helped in faster learning. 

In previous study conducted by Shiv Raj and Rahul Tiwari on benefits of asana stated that for 

complete body and mental relaxation important asana to be performed were Makarasana[ 

lying crocodile pose] and Shavasana [corpse pose], that should be performed after every 

difficult asana to calm the body and psyche. The research also comprised of the following 

asanas: (a) Tadasana, which improves concentration and height. (b) Bhujangasana relieves 

cervical discomfort and increases the vital lung capacity. (c) Padmasana improve self-control 

over the perceptions, mind, and intellect. [53]. In present study, these asanas showed same 

effects.  
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As per Mizuho Hosogi's research, adolescents who have low self-esteem seem to be more 

prone to have behavioural and social disorders, which makes rehabilitation more difficult. 

Evaluating children's self-esteem may be a useful tool in understanding their past and present 

conditions, as well as in providing treatment with psychosomatic disorders. [60] 

Males exhibited stronger self-esteem than females, according to research done by Ahmed M. 

Abdel-Khalek. Several studies have found that males and girls have different primary sources 

for self-esteem. Girls are often affected by relationships, but guys are more inspired by great 

accomplishment. Individuals who excel academically have higher self-esteem than those who 

do not [67]. You, Shin, and Kim (2016) observed that body image had a significant influence 

on both self-esteem and sadness [68][34]. Female students in the current study showed lower 

self-esteem while being more mindful about their attitude and looks than male students.  

It was seen in the current study that even if there was an overall improvement in the result but 

in components of the Rosenberg self-esteem questionnaire scale did not show statistical 

significance as there was fewer changes in pre-post answers of Q 2,6 and 7.  

The most prevalent technical challenges seen during Tele-rehabilitation sessions were power 

outages, insufficient bandwidth, and poor internet access, with power disruptions in resource-

constrained nations. This is exacerbated by outdated technologies, such as a computer or 

internet connection, which can impair audio-visual quality on both ends. Furthermore, the 

digital literacy of patients and caregivers might be a difficulty. Tele-rehabilitation is now the 

dominant means of communication and is anticipated to be a very significant method since its 

use is likely to be maintained at a considerably greater rate post-COVID-19, even when 

regular in-person healthcare visits restart [69]. The current study faced similar technical 

challenges that hampered the result of the study. 
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Yoga intervention has been shown to be beneficial in improving self-esteem, emotional 

control, and good moods among yoga students. According to the data, teenagers who practise 

yoga have very high mean values for all positive claims of emotional control, showing a 

greater level of agreement with them. [47] The findings in our study shows similar significant 

effects of impact of yoga on emotional regulation and feelings in adolescents, and because of 

the benefits of yoga on overall health we suggest that yoga should be incorporated as a key 

element of primary healthcare.  
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Strength  

Rosenberg self-esteem scale has high validity and reliability. 

 

 

 

 

 

Limitation 

In the current study, connection issues due to insufficient bandwidth and poor internet access 

was seen to hamper the result obtained.  
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Conclusion 

A pre-post-test study was conducted to see the effect of yoga on self-esteem of school going 

children of 12-15 years age group for 4 weeks duration. The result of the study shows 

statistically significant increase in overall self-esteem of the students.  Yoga intervention has 

been found to be advantageous in increasing self-esteem, emotional control, good sentiments 

and posture among yoga students. it was also seen that yoga helps to improve academic 

performance. 
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Recommendation 

 

To study the effect of yoga practice in relation with self-esteem and academic performance of 

school going children.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[Page :77
] 

 

 

 

 

Clinical Implication 

 

Because of the advantages of yoga on general health, we believe it should be introduced as an 

important component of basic healthcare. In school curriculum adding simple asana and 

pranayama mentioned above will help students in increasing flexibility, improving good 

posture and avoid musculoskeletal disorder in future. 

As yoga is a simple and non-expensive technique to keep person’s body healthy, it is 

recommended to everyone to spend more hours performing yoga than spending in gym.    
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Summary  

 

Title –  

Effect of yoga on self-esteem in school going children of 12-15 years age group – A Pre-Post 

Test study. 

 

Objective –  

To study the effect of yoga on self-esteem in school going children of 12-15 years age group. 

Outcome measure –  

Rosenberg self-esteem scale. 

 

Material and methods-  

A total 30 students were selected for the study of 12-15 years of age group which consisted of 

13 males and 17 females. Before starting the protocol, demographic data was documented 

and self-esteem was assessed using Rosenberg self-esteem scale. Inclusion criteria of the 

study was 1. Healthy student of both genders. 2. Without any diagnosed cardio-respiratory, 

neurological or musculoskeletal disorder. 3. Student having parent’s consent and willingness 

to participate. Exclusion criteria was 1. Students with any recent injury, fracture, acute 

infection or severe pain. 2. Not willing to participate or does not have parent’s consent for the 

study. The protocol was taken through tele-rehabilitation for four weeks. Self-esteem was re-

assessed post intervention and result was obtained. 
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Result –  

A total 30 school children (13.7 ± 1.07 years) who had written consent from their parents were 

recruited for the study. For qualitative data, frequency and percentage was used and for 

quantitative data, mean and standard deviation was used. For inferential statistics paired t-test 

was used. The results were considered significant at p ≤ 0.05.  

The mean of pre-test was 15.73±3.921 and post-test was found to be 21.17±2.167. The total 

increase in result in terms of percentage was 34.58%. Study was statistically significant as p 

value was <0.001. 

 

Conclusion –  

Hence, the current study concluded that yoga intervention has been found to be advantageous 

in increasing self-esteem, emotional control, and good sentiments and posture among yoga 

students. it was also seen that yoga helps in improving academic performance. 
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Annexure – I  

 

Rosenberg self-esteem scale 

Please read each statement and record a number 0, 1, 2 or 3 which indicates how much the 

statement applied to you over the past two weeks. There are no right or wrong answers. Do 

not spend too much time on any one statement. This assessment is not intended to be a 

diagnosis. If you are concerned about your results in any way, please speak with a qualified 

health professional. 

0 = Strongly disagree 1 = Disagree 2 = Agree 3 = Strongly agree 

 

1 I feel that I am a person of worth, at least on an equal plane with others            _____ 

2 I feel that I have a number of good qualities                                                        _____              

3 All in all, I am inclined to feel that I am a failure (R)                                          _____ 

4 I am able to do things as well as most people                                                       _____ 

5 I feel I do not have much to be proud of (R)                                                         _____ 

6 I take a positive attitude toward myself                                                                 _____ 

7 On the whole, I am satisfied with myself                                                               _____ 

8 I wish I could have more respect for myself (R)                                                    _____ 

9 I certainly feel useless at times (R)                                                                         _____ 

10 At times I think that I am no good at all (R)                                                         _____ 

 

Total score =                                                                                             ________________ 
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Annexure II - A 

 

 

 

Letter of consent 

 

 

 

I _______________________________________________________ am willing to 

participate voluntarily as a subject for dissertation entitled “EFFECT OF YOGA ON SELF 

ESTEEM IN SCHOOL GOING CHILDREN OF AGE GROUP 12-15 YEARS: A PRE-POST TEST 

STUDY”. I have been informed the nature of study and duration of work. I have no 

objection to undertake the nature of study and duration of work and the various testing 

procedures pertaining to the study. The researcher has already assured me that I will be 

treated well without any untoward effects and the right of confidentiality are protected.  

 

 

 

 

 

        Date -                                                Signature of Participant 

 

                                                                   Signature of parent/ guardian  
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Annexure II- B 

 

 

संमती पत्र 

 

 

 

 

मी __________________________________________________________________                                                                                                                                         

आपल्या " 12-15 वरे्ष वयोगटातील शाळेत जाणाऱ्या मुलाांच्या आत्मसन्मानावर योगाचा प्रभाव. प्री-पोस्ट चाचणी 

अभ्यास. " ह्या शोध प्रबांधामधे्य से्वचे्छने सहभाग घेऊ इच्छच्छते. मला ह्या शोध प्रबांधाबद्दल पूणण माहहती आहण त्याचा 

कालावधी साांहगतला गेला आहे. मला ह्या अभ्यासबद्दल, त्याच्या कालावधीबद्दल आहण त्यामधे्य करण्यात येणाऱ्या 

चाचण्याबद्दल कोणत्याही प्रकारचा आके्षप नाही आहे. सांशोधकाने मला असे आश्वासन हिले आहे की ह्या 

अभ्यासाच्या कालावधीत मला काहीही त्रास न होता माझ्यावर उपचार होतील तसेच माझा गुप्ततेचा अहधकार 

सरां हक्षत राहील. 

 

 

 

 

 

हिनाांक-                                     सहभागी व्यक्तीची स्वाक्षरी- 

                                        पालक पालकाांची स्वाक्षरी- 
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Annexure II- C 

 

 

सहमतत पत्र 

 

 

मैं   _______________________________________________________________                                                                                

आपके " 12-15 वर्षण की आयु वगण के सू्कली बच्ोां में योग का आत्म-सम्मान पर प्रभाव। एक पूवण-पश्च परीक्षण 

अध्ययन " इस शोध प्रबांध के हलए स्वयांसेवा करना चाहता हां। मुझे इस शोध प्रबांध और इसकी अवहध के बारे में 

पूरी जानकारी िी गई है। मुझे इस अध्ययन, इसकी अवहध और इसमें हकए गए परीक्षणोां से कोई आपहि नही ां है। 

शोधकताण ने मुझे आश्वासन हिया है हक इस अध्ययन अवहध के िौरान हबना हकसी परेशानी के मेरा इलाज हकया 

जाएगा और मेरे हनजता के अहधकार की रक्षा की जाएगी। 

 

 

 

 

हतहि  

                                       प्रहतभागी के हस्ताक्ष - 

                                       अहभभावक अहभभावक के हस्ताक्षर -  
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Annexure III  

 

 

PERMISSION LETTER 

 

To, 

The principal, 

__________________ 

___________________ 

Subject: Permission to carry out research work. 

Respected Sir/Madam, 

I, Mr/Miss___________________, student of Master of Physiotherapy, would request you 

to grant me permission to carry out my research work on “EFFECT OF YOGA ON SELF 

ESTEEM IN SCHOOL GOING CHILDREN OF AGE GROUP 12-15 YEARS: A PRE-POST TEST 

STUDY.” 

I kindly request you to do the needful in this regard. 

Thanking you in anticipation. 

 

                                                                          Yours sincerely, 

                                                                          Research student 

 

 

 

Principal’s signature: 

 

Date: 

 

Place: 

 

 



[Page :89
] 

 

 

Annexure IV 

 

PERMISSION LETTER 

 

To, 

The Head of Institute, 

__________________ 

___________________ 

Subject: Permission to carry out research work. 

Respected Sir/Madam, 

I, Mr/Miss___________________, student of Master of Physiotherapy, would request you 

to grant me permission to carry out my research work on “EFFECT OF YOGA ON SELF 

ESTEEM IN SCHOOL GOING CHILDREN OF AGE GROUP 12-15 YEARS: A PRE-POST TEST 

STUDY.” 

I kindly request you to do the needful in this regard. 

Thanking you in anticipation. 

 

 

                                                                          Yours sincerely, 

                                                                          Research student 

 

 

Date: 

Place: 

Guide 

Head of Institute: 
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Annexure V 

 

PERMISSION LETTER 

 

 

 

 

To, 

The Chairman, 

Ethics Committee. 

______________ 

______________ 

Subject: Permission to carry out research work. 

Respected sir/madam 

I, Mr/Miss_____________                                    , student of Master of Physiotherapy, would 

request you to grant me permission to carry out my research work. My research topic is 

“EFFECT OF YOGA ON SELF ESTEEM IN SCHOOL GOING CHILDREN OF AGE GROUP 12-15 

YEARS: A PRE-POST TEST STUDY”. 

I promise that the ethics as well as participants care shall be duly complied. 

I kindly request you to do the needful in this regard. 

                                                                                 

                                                                              Yours sincerely, 

                                                                              Research student 

 

 

Date: 

Place: 
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Annexure VI 

Gantt chart 
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Master chart. 

 

 

Demographic data with Pre-post test score  

 

 

 

 

 

 

 

 

 

 

STUDENTS AGE SEX  GRADE PRE TEST SCORE POST TEST SCORE

1 12 FEMALE 7 19 23

2 12 FEMALE 7 13 18

3 12 MALE 7 21 24

4 12 MALE 7 21 22

5 13 FEMALE 7 10 18

6 13 MALE 8 12 17

7 13 FEMALE 8 15 19

8 13 FEMALE 8 13 20

9 13 FEMALE 8 12 19

10 13 MALE 8 18 24

11 13 FEMALE 8 14 21

12 13 FEMALE 8 18 22

13 13 FEMALE 8 15 22

14 13 FEMALE 8 23 24

15 13 FEMALE 8 23 25

16 14 FEMALE 8 18 22

17 14 FEMALE 8 20 22

18 14 MALE 8 17 22

19 14 MALE 8 17 22

20 14 FEMALE 8 14 19

21 15 MALE 8 15 21

22 15 MALE 9 13 19

23 15 MALE 9 20 24

24 15 FEMALE 9 14 21

25 15 FEMALE 9 18 23

26 15 MALE 9 17 24

27 15 MALE 9 11 19

28 15 MALE 9 11 20

29 15 FEMALE 9 12 19

30 15 MALE 9 8 20
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STUDENTS Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

1 1 3 1 3 2 2 3 1 1 2 

2 1 3 1 1 1 1 2 1 1 1 

3 3 2 1 1 2 3 3 1 3 3 

4 2 3 1 1 0 2 3 1 3 2 

5 1 1 3 2 0 0 2 0 1 0 

6 1 2 3 0 1 2 2 1 0 0 

7 1 2 1 1 1 2 2 1 2 2 

8 1 2 1 2 1 2 3 1 0 1 

9 1 2 0 1 1 3 3 1 0 0 

10 3 3 3 3 0 3 0 0 3 0 

11 2 2 0 2 0 1 3 1 1 2 

12 3 2 3 3 0 2 2 0 2 1 

13 1 2 0 1 2 3 2 0 1 3 

14 2 2 2 3 2 3 3 1 1 3 

15 1 3 3 2 3 3 2 0 3 2 

16 2 3 2 2 1 3 2 1 2 0 

17 2 3 2 2 2 3 0 1 2 3 

18 0 2 2 0 2 2 3 2 3 1 

19 0 2 2 0 2 2 3 2 3 1 

20 2 2 2 3 0 2 2 0 1 0 

21 0 3 1 2 1 3 2 1 2 1 

22 2 1 0 0 2 2 2 1 2 1 

23 1 2 3 3 0 2 3 1 3 2 

24 2 3 3 2 0 0 2 1 0 1 

25 2 3 1 1 1 1 3 1 3 2 

26 0 2 3 3 0 3 2 1 3 1 

27 0 1 1 1 1 2 1 1 2 1 

28 0 1 1 0 1 2 1 1 2 1 

29 0 1 1 1 1 2 1 1 2 1 

30 0 1 2 0 1 0 2 1 0 1 

Pre test score of Rosenberg self-esteem scale. 
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STUDENTS Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8  Q9 Q10 

1 2 3 2 3 2 2 3 2 2 2 

2 2 3 2 1 2 2 2 2 1 1 

3 3 2 2 1 2 3 3 2 3 3 

4 2 3 2 2 1 2 3 2 3 2 

5 2 2 2 2 1 2 2 1 2 2 

6 2 2 3 1 1 2 2 1 1 2 

7 2 2 2 2 2 2 2 1 2 2 

8 2 2 2 2 2 2 3 2 1 2 

9 2 2 1 2 2 3 3 2 1 1 

10 3 3 3 3 2 3 1 1 3 2 

11 2 2 2 2 2 2 3 2 2 2 

12 3 2 3 3 1 2 2 2 2 2 

13 2 2 2 2 2 3 2 2 2 3 

14 2 3 3 2 3 3 2 1 3 2 

15 2 3 3 2 3 3 2 2 3 2 

16 2 3 2 2 2 3 2 2 2 2 

17 2 3 2 2 2 3 2 1 2 3 

18 2 2 2 2 2 2 3 2 3 2 

19 2 2 2 2 2 2 3 2 3 2 

20 2 2 2 3 1 2 2 1 2 2 

21 2 3 2 2 2 3 2 1 2 2 

22 2 2 2 2 2 2 2 1 2 2 

23 2 2 3 3 2 2 3 2 3 2 

24 2 3 3 2 1 2 2 2 2 2 

25 2 3 2 2 2 2 3 2 3 2 

26 2 2 3 3 2 3 2 2 3 2 

27 2 2 2 2 2 2 1 2 2 2 

28 2 2 2 2 2 2 2 2 2 2 

29 2 2 2 1 1 2 3 2 2 2 

30 2 2 2 2 2 2 2 2 2 2 

Post test score of Rosenberg self-esteem scale.  
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INTRODUCTION 

 

Brain stroke leads to major health issues and functional health problem all over world.
1-3 

 

Brain stroke classified as ischemic, when there is blockage of blood flow to the brain or is 

rupture of blood vessels within brain called as haemorrhagic cause.
1,4,5

 Globally, stroke is 

second leading cause of death and severely functional disabilities.
6-8

 Mostly strokes occur in 

46-to-65 years age group whereas one-third cases occur in over 65 years of age.
5
 It was also 

found that, younger age women had lesser risk of stroke compared to men but in women over 

65years had a significant higher risk.
5
 In India, estimated prevalence rate of stroke for total 

population reported is 44.54 to 150/100000.
9
 In one lac the rate of incidence of stroke in 

urban as well as rural population varied from 33 to 123 and 57 to 123 respectively.
9
 Previous 

studies found linked between occurrence of stroke with various risk factors like diabetes, 

heart disease, obesity, addictions as well as genetics.
10,11

   

 

Common Complications in stroke survivors are altered perceptual ability, motor disability, 

sensory impairment, speech dysfunction which indirectly affected health and quality of like 

(QOL).
1,12,13 

In stroke there is weakness in one side of the body, spasticity, joint pain, 

tightness, functional difficulties such as difficulty walking, stair climbing, and fear of falling 

(due to balance impairments)
. 1,12,13

 Spasticity, a secondary complication of brain injury
13,14

, 

can cause discomfort, muscle weakness, and muscle tightness in stroke patients, leading to 

the development of contractures and deformity, limitations in many physical activities which 

severely affecting patients QOL.
15,16

It was observed that among stroke patients hip, knee, and 

toe flexion contractures are commonly seen in lower extremity.
17,18,19

 Among lower limb 

muscle like hip flexors, abductors, internal rotators, knee flexors (hamstrings), knee extensors 

and ankle plantar flexors have tendency to go for tightness in stroke on epsilateral side.
17,18,19
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An effective stretching technique helps to improve muscle extensibility along with various 

other structures including muscle tendon unit, connective tissue such as joint, capsule 

ligament, arterial, dermatomal and nerve tissues which help to restore range of motion at 

joints.
14,20,21

  Flexibility is necessary to achieve functional activities, improve physical 

performance ,reduce pain, prevent contractures and deformity, improves gait pattern and also 

promote proper posture while sitting and standing in stroke.
14,22,23,24

 The hamstring is situated 

at  posterior compartment of the thigh comprises of 3 muscles.
22,25

 This is a primary muscle 

group that involved in hip extension, flexion of the knee, and play a significant role in 

functional activities like sit to stand, standing, walking and stairs climbing etc.
17,18,25,26,27

 

Hamstring has tendency to get shorten and found most frequently damaged in the human 

body.
28,29

 Hamstring muscle tightness can cause  pain in low back region and lower limb, 

which can leads to irregular gait pattern.
30,31,32

 

 

There are many stretching techniques are available such as static, dynamic, ballistic, 

positional, cyclic/ intermittent, manual, mechanical, passive, active, proprioceptive 

neuromuscular facilitation stretching procedures (PNF stretching), etc.
22,33,34,35,36

 Among 

these, static stretching technique is widely used clinically to stretch muscle to the maximum 

length and maintained the stretch for recommended period of 60 sec
22,26

 for increasing joint 

ROM and decreasing stiffness in muscle tendon unit (MTU).
37 

 

Conventionally hamstring muscle is being stretched by flexing the knee at 90 degrees 

whereas as knee joint is being extended maximally in order to stretch the muscle called as 

hamstrings 90-90 passive stretching method.
22,29

 Biomechanically the component of knee to 

chest helps to stretch proximal ends of hamstring, posterior capsules of the hip joint along 
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with proximal fibers of gluteus maximums whereas 90-90 stretching technique stretches 

distal end of the hamstring hence by adding these two techniques together will help to give 

better flexibility in hamstring compared to conventional method of hamstring stretching.
38,39

  

 

In recent study (2021) conventional method of hamstring stretching was compared with knee 

to chest position among children with spastic diplegia of  age 5-15 years they found the better 

effectivity in achieving hamstring flexibility and reducing spasticity by using conventional 

therapy technique for 30 sec along with knee  to chest  position for 30 sec.
40

 Previous study 

performed in a stroke using PNF and neuro-dynamic sliding technique [NDST] was found to 

be effective in achieving muscle stiffness and tone but in both techniques only distal end of 

hamstring get stretched.
41 

 

 In a previous study, it was observed that stretching the hamstring muscle at both the 

proximal and distal ends by passively moving the knee toward the chest wall to the 

conventional 90-90 stretching technique had a significant more effect than stretching the 

lower end alone.
39 

It was also observed that passively moving the knee towards the chest  

wall for 30 seconds combined with the conventional 90-90 stretching technique for 30 

seconds has a significantly larger short-term effect on the hamstring muscle than the 

conventional 90-90 stretching technique alone.
39 

Previous research suggested that in the 

future, passively moving the knee towards chest plus conventional 90-90 hamstring muscle 

stretching technique, can also be assessed in neurological conditions such as stroke.
39 
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Rationale of the study 

 

Among stroke patients hip, knee, and toe flexion contractures are commonly seen in lower 

extremity.
17,18,19

 Among lower limb muscle like hip flexors, abductors, internal rotators, knee 

flexors (hamstrings), knee extensors and ankle plantar flexors have tendency to go for 

tightness in stroke on epsilateral side.
17,18,19 

An effective stretching technique helps to 

improve muscle extensibility.
20,21  

 

Biomechanically, stretching both the  upper  i.e. ischial end and  lower i.e. tibial end of 

muscles increases extensibility significantly in two joint muscles of the body.
38,39 

As 

hamstring is a two joint muscle, stretching both proximal (during hip flexion i.e. passively 

moving  knee towards chest wall) and distal end (knee extension) will have better effect on 

gaining hamstring flexibility.
38,39 

 

In recent study (2021) conventional method of hamstring stretching was compared with 

passively bringing knee toward chest wall among children with spastic diplegia of age 5-15 

years they found the better effectivity in achieving hamstring flexibility and reducing 

spasticity by using conventional 90-90 stretching technique for 30 sec along with bringing 

knee toward chest position for 30 sec.
40

   

In previous  study (2018) preformed on healthy individual of age 18-25 year found that 

passively moving  knee toward chest wall for 30 sec plus conventional 90-90 passive 

hamstring stretching technique for 30 sec had a greater short term effect than  conventional 

90-90 stretching technique alone. As it stretches both proximal and distal end.
39 
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Conventional 90-90 static stretching technique is widely used clinically to stretch muscle in 

stroke. There is lack of availability of literature on technique of stretching hamstring with 

passively touching knee towards chest position along with conventional 90-90 passive 

stretching and of stroke 30-70 years. 

Therefore the purpose of the present study was to compare effectiveness of passively moving 

knee towards chest wall plus conventional 90-90 passive hamstring stretching i.e. stretching 

proximal and distal end of hamstring muscle versus conventional 90-90 passive hamstring 

stretching in stroke patients of age 30 to 70 years. 
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AIM 

 

To compare effectiveness of knee to chest position plus 90-90 passive hamstring 

stretching i.e. stretching both ends of hamstring muscle versus 90-90 passive 

hamstring stretching in stroke patients of age 30 to 70 years. 
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OBJECTIVE 

 

To determine effect of knee to chest plus 90-90 passive hamstring stretching versus 

90-90 passive hamstring stretching alone in patients with stroke of age 30 to 70 years. 
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HYPOTHESIS 

 

 

NULL HYPOTHESIS:  

There is no significant short term effect of hamstring flexibility using knee to chest 

position plus 90-90 passive hamstring stretching versus 90-90 passive hamstring 

stretching in patients with stroke of age 30 to 70 years. 

 

 

 ALTERNATE HYPOTHESIS: 

There is significant short term effect of hamstring flexibility using knee to chest 

position plus 90-90 passive hamstring stretching versus 90-90 passive hamstring 

stretching in patients with stroke of age 30 to 70 years. 
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RESEARCH QUESTION 

 

Is there a short term effect of hamstring flexibility using knee to chest position plus 90-90 

passive hamstring stretching versus 90-90 passive hamstring stretching alone in patients with 

stroke of age 30 to 70 years on a hemiplegic side? 
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REVIEW OF LITERATURE 

 

 

1. In 2021 Deshmukh AA and colleagues conducted a study on short term effect of 

knee-to-chest position plus 90-90 passive hamstring stretching versus 90-90 passive 

hamstring stretching in 5-15 years of spastic cerebral palsy: non- randomized 

controlled study. Total 19 cerebral palsy children of age 5-15 years of both genders 

with bilateral hamstring tightness (more than 20 degrees) were included in the study. 

Pre Knee extension deficit angle and angle of spasticity was measured by using 

universal goniometer before stretching and post knee extension deficit angle and 

angle of spasticity was measured by using universal goniometer after stretching on 

bilateral side.  On every participant, application of 90-90 hamstrings passive stretch 

was applied for 60 seconds to the left leg, whereas knee towards chest position for 30 

seconds plus passive 90-90 hamstring-stretching for30 seconds was performed to the 

right lower limb. They found that mean hamstring angle of tightness before stretching 

was 38.95degrees on both sides and after stretching it was reduced to 18.42 degrees 

on right side (experimental group) and 11.06 degrees on left side (control group). The 

mean change in spasticity angle on right side was 30degrees whereas on left side 

mean was 23.68degrees. They concluded that 90-90 passive-hamstring-stretching 

technique plus knee towards chest position was more effective in hamstring flexibility 

than passive 90-90 hamstring stretching alone in spastic cerebral palsy children.
40

 

 

2. Laura Gomez-Cuaresma et al .conducted a systemic review and meta-analysis in 2021 

to find the effectiveness of stretching in post-stroke spasticity and range of motion. 

Eight articles were selected for qualitative analysis; six of them contributed 
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information to the meta-analysis. Randomized control trials studies were selected. The 

systematic review were based on the research question: Is static/dynamic, passive, or 

active stretching effective, compared to conventional physiotherapy and/or other 

intervention, or non-intervention to improve spasticity, ROM, functional evaluation in 

activities of daily living (ADL), and motor functions, muscular strength and power, 

gait, risk of fall and pain, and neural and mechanical muscular properties in patients 

who have suffered a stroke. The use of long-term orthotic devices and the 

simultaneous combination of stretching with other techniques were excluded. There 

was no conclusive evidence on the effectiveness of stretching interventions for 

improving spasticity and ROM was found. However, for the improvement spasticity, 

they had advise to perform passive stretching for a prolonged period as it shows better 

result than techniques involving few repetitions for a short period of time.
42

 

 

3. In 2021 Sanchika Royey et al. conducted a study on effect of neuro-dynamic sliding 

technique on bilateral hamstring flexibility and balance in normal elderly population. 

The objective of the study was to see the effectiveness of neuro-dynamic sliding 

technique on hamstring flexibility and postural balance in elderly population. The 

study was randomized experimental trial. Total 30 subjects (14 female‘s and16 males) 

were included within the study old 60-70 years. Subjects whose score was between 

41-45 in Berg balance scale (BBS) scale Passive straight leg raise (PSLR) was but 75° 

for hamstring flexibility with goniometer were included within the study. The study 

was of period of time. Measurements were performed before intervention. The 

subjects were then treated with the neuro-dynamic sliding technique on six different 

days over the course of two weeks. Results was noted and compared on the 1 day 

(before) and after 2 weeks (after). Data was analysed using MS EXCEL. The student's 
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test was used to compare all variables in an elderly population treated with neuro-

dynamic sliding technique in order to improve balance and straight leg raise. They 

found that an isolated neuro-dynamic intervention provides a greater increase in 

passive straight leg raise. The study concluded that the neuro-dynamic Sliding 

Technique was effective in increasing the hamstring flexibility which was assessed by 

passive straight leg raise and it absolutely was also helpful in improving postural 

balance which was assessed by berg balance scale in elderly population.
43

 

 

4. In 2020 Atul Sareen et al conducted a study on prevalence of hamstring tightness 

section in young orthopaedic surgeons. The aim was to find prevalence of hamstring 

tightness in orthopaedic surgeons who do not suffer from back pain. The secondary 

objective was to find if hamstring tightness has any association with BMI. Total 

eighty four subject of age 24-35 years were included in the study hamstring tightness 

angle were measured by active knee extension test. Hamstring tightness angle was 

measured as less than as 20 degree was considered normal. A 21-30 degree was 

regarded as mild tightness, 31-40 degree as moderate tightness and >40 degree as 

severe tightness. They found no relation between hamstring tightness and BMI. The 

study concluded that prevalence of hamstring tightness is very high among young 

orthopaedic surgeons.
32

 

 

5. In 2020 Carina U. Persson et al conducted systematic studies on increased muscle 

tone and contracture late after ischemic stroke. The aim of the study was to determine 

the prevalence of increased muscle tone, classical spasticity and contracture and 

predictors of increased muscle tone seven years after stroke. It was seven year follow 
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up study total 288 patients were included in the study. The Scandinavian Stroke Scale 

was used to assess stroke severity, the modified Ashworth scale was used to assess 

muscle tone, the tardieu scale was used to assess spasticity, and contractures were 

referred to as a restricted range of passive joint. They have found increased muscle 

tone in 99 participants (34%): 94 (33%) in the upper limbs and 72 (25%) in the lower 

limbs, Classical spasticity was found in 51 participants (18%) whereas contracture 

was found in 26 (9%). They concluded that one-third of patients with ischemic stroke 

before the age of 70 had increased muscle tone after a 7year follow-up. Half of them 

had classical spasticity as well. Age, arm paresis, aphasia, and facial palsy at the time 

of the index stroke were all predictors of increased muscle tone after the stroke.
44

 

 

6. In 2020 Aditi Hari Bhilwade, Dr. Suvarna Shyam Ganvir conducted a scientific 

review on effect of stretching to alleviate spasticity in neurological conditions. In their 

study adults and youngsters with spasticity developed after neurological conditions 

were included. The themes with Parkinsonism were excluded .All the opposite 

neurological conditions during which spasticity develops are included within the 

review. The assorted stretching techniques like manual, mechanical, static, dynamic, 

short duration and long duration are included within the study. The stretching 

modalities like casting and stretching through weight bearing that's stretch in standing 

using tilt board or frame were included within the study. The patient with peripheral 

nerve injury and musculoskeletal diseases were excluded in addition because the 

patients with cognitive and behavioural problems were also excluded. The results of 

this study showed a major decrease within the spasticity .The study concluded that 

there are the wide range of the studies investigating the effect of stretching to alleviate 
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spasticity in neurological conditions The further studies is done to research the long-

term effects of stretching to scale back spasticity.
14 

 
 

7. In 2020 Anandhraj, A. Kumaresan conducted a study on effect of neuro-dynamic 

sliding technique on hemiplegic stroke subjects with hamstring tightness .The study 

comprised a total of 20 hemiplegic participants with tight hamstrings, and 

measurements were taken on the affected side of each subject before to intervention 

using a universal goniometer and the passive SLR test. The neuro-dynamic sliding 

technique (NDST) was applied to all subjects for 20 repetitions over three sets. NDST 

was conducted for four weeks. Post-test measurements were taken at the conclusion 

of the fourth week. Following that, measurements were made using a goniometer both 

before and after the intervention. The data was collated and statistical analysis was 

performed. The mean Passive SLR score for the hamstring pre-intervention was 

56.30, while the post-intervention was 62.55 when the study's data were finally 

assessed. According to the study's findings, NDST in hemiplegic patients exhibits 

minimal observable significance. Therefore, this NDST should be practised 

extensively for long term effect.
4
 

 

8. In 2020 Thomas Vialleron, Arnaud Delafontaine ,et al.conducted a scientific review 

and meta-analysis on Effects of stretching exercises on human gait a scientific review 

of randomized and non-randomized controlled trials with meta-analysis was 

conducted using relevant databases. The study was conducted without the 

employment of multi-component programmes and included every patient category 

and sort of stretching programme. The PEDro scale was utilised to judge the standard. 

The analysis includes twelve studies. In a research with a frail senior population, 
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stretching improved gait performance as measured by walking speed and stride length 

only. Only during a study of an elderly population with symptomatic peripheral 

arterial disease were the distance and therefore the continuous walking distance of the 

six-minute walk test improved. The study came to the conclusion that there's not 

enough solid evidence supporting the beneficial effects of stretching on gait 

improvement.
45 

 

9. In 2019 Jin-Oh Ahn , Jong-Hyuck Weon, Eun-Kyung Koh and Do-Young Jung, 

conducted a randomized controlled trial to see the effectiveness of hamstring 

stretching using a pressure biofeedback unit for 4 weeks. Eight participants were 

removed from the study because they experienced pain or discomfort while being 

stretched out of the total 48 participants with hamstrings shorter than 70 degrees 

bilaterally as determined by the AKE test. Their exclusion criteria were as follows:(1) 

current or recent (within the last three months) LBP(2) a history of lower limb pain; 

(3) recent (within the past three months) or present participation in a programme 

specifically created to extend the hamstrings. Participants were divided into two 

groups at random and instructed to stretch their hamstrings with and without PBUs. 

To measure the length of the hamstring muscles using the AKE test, they used an 

electrical inclinometer. By monitoring the airbag pressure during an AKE test or 

stretching, a PBU was used to keep the anterior pelvic tilt position. Before and after 

the intervention, they performed the AKE test without and with PBU. Assuming a 

supine position with their hip and knee in 90-90 degrees of flexion and their foot in a 

relaxed position as the beginning position, participants in the control group (AKE 

stretching without PBU) gradually extended their knee until maximal resistance was 

felt. Participants were put back in their starting positions during the relaxation 



20 
 

periods. The physical therapist made sure the stretch didn't hurt. Prior to stretching in 

the intervention group (AKE stretching with PBU), participants in the supine position 

with their hip and knee in 90-degree flexion had the airbag of the PBU put under their 

lumbar spine. The airbag was then inflated to 40 mmHg in maximal anterior pelvic 

tilting, as mentioned in the section on the outcome measure, and participants steadily 

extended their knee until the maximum resistance was felt. On the first day of the 

experiment, participants in each group were exposed to AKE stretching without or 

with PBU for around 5 minutes before beginning the stretching procedures. 

Participants were instructed to maintain the pressure at 40 mmHg by watching the 

pressure gauge. For four weeks, all participants stretched five days a week under 

supervision by a physical therapist trained to stretch the hamstring muscles using a 

PBU In each session, each group stretched for a total of 100 seconds while holding 

the stretch for 10 seconds, doing so 10 times, with a 10-second break in between each 

set. The instructional time was about four minutes. AKE baseline angles between the 

control and intervention groups were compared using independent-sample t tests. In 

the AKE tests without and with PBU, the impact of time and group on the AKE angle 

was examined using a two-way mixed-model analysis of variance (ANOVA).They 

came to the conclusion that the group performing AKE stretching with a PBU had 

significantly better pre- and post-intervention results than the group performing AKE 

stretching without a PB in the AKE test with a PBU.
46

 

 

10. Deshmukh AA et al. in 2018 conducted a study on comparison of 90- 90 passive 

hamstring stretching plus knee to chest position with 90-90 passive hamstring 

stretching alone in normal healthy individuals of age 18-25 years. It was a 

comparative experimental study carried out 18 in 200 normal healthy individuals of 
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18-25 years. They performed 90- 90 passive hamstring stretching on left leg for 60 

seconds and on right leg they performed knee to chest for 30 seconds plus 90-90 

passive hamstring stretching for 30 seconds and after 1 minute post stretch hamstring 

flexibility was measured by AKET. With the help of Universal Goniometer. They 

found that there is mean increase in knee extension ROM with 90-90 passive 

hamstring stretching was 7.9±2.43 and with knee to chest plus 90-90 passive 

hamstring stretching was 9.05±3.15.They concluded that hamstring stretching is more 

effective if both proximal and distal ends are stretched in full range at both the joints 

i.e knee to chest plus 90-90 passive hamstring stretching.
39 

 

11. CS Cayco, AV Labro, EJR Gorgon conducted a systematic review with meta-analysis 

in 2018 to find the evidence on effects of hold relax and contract relax stretching on 

hamstring flexibility compared to non-stretching group or receiving other stretching 

technique .Randomized control trials studies were selected. The study included adults 

of 18 or more than 18 with hamstring tightness of at least 10-20 degrees. The searched 

literatures were from 31march 2014 to updated article till 31 may 2017. The study 

included only hold relax or contract relax for improving hamstring flexibility 

compared with other stretching. The study included 39 trials and n= 1770 healthy 

adults .Study concluded that the immediate effects of hold relax and contract relax 

were better than the control group.
47

 

 

 

12. In 2018, Helga Haberfehlner et.al conducted a biomechanical and morphological 

observational study on outcome of medial hamstring lengthening in children with 
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spastic paresis. Aims were to assess the 20 effect of medial hamstring lengthening on 

knee joint mechanics (popliteal angle, knee moment angle characteristics), 

Semitendinosus morphology and gait kinematics. The study was an observational 

cohort study in which they were scheduled for orthopaedic surgical lengthening of 

muscle tendon unit of medial hamstrings. Measurements were taken before 1st 

surgery and twelve months after surgery and muscle morphology, knee moment angle 

were assessed after surgery at 6 weeks, 6 months and 24 months after 1st surgery. 

Hamstring lengthening was performed by lengthening the semitendinosus and 

gracillis tendons distally by Z-plasty and semimembranosus muscle lengthening by 

aponeurotomy. The study included 9 children (5 females and 4 males) with a mean 

age of 14.1±2.7. Three children were excluded. The measurements were taken by 

GMFCS and anthropometrics, knee joint characteristics were determined by popliteal 

angle and muscle morphology was determined by three dimensional ultrasound, Gait 

kinematics was determined by gait analysis. Data analysis was done by using paired t 

test, two way ANOVA, Pearson‘s r and Shapiro-Wilk test. The study concluded that 

medial hamstrings lengthening increase the length of semitendinosus tendon but 

decreased muscle belly and this leads to reduced knee flexion in mid stance and 

terminal swing during gait.
48

 

 

13. Hyun Sook Hwang in 2018 conducted a study on the effect of stretching type on 

hamstring flexibility. The purpose of this study was to determine whether static 

stretching or thera-band stretching of the hamstrings is more effective in improving 

hamstring flexibility. The study included 20 males and 20 females (university 

students).The study lasted four weeks. In this study, hamstring flexibility was 

measured using a sitting trunk flexion metre in a sit-and-reach test, and subjects were 
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divided into static stretching and theraband stretching groups that stretched three 

times per week. After four weeks of stretching exercises, a post-test evaluation was 

performed. The study concluded that static stretching and theraband stretching created 

the same results and that both interventions are effective for improving and 

maintaining hamstring flexibility.
49

 

 

 

14. In 2018 Faris Alshammari1 Eman Alzoghbieh et .al conducted A single-blinded 

randomised clinical trial on A novel approach to improve hamstring flexibility A total 

of 60 participants with restricted hamstring flexibility were included in the study; 

participants were excluded if they had a history of lower back, hip joint, or knee joint 

pathologies. Limited hamstring flexibility was defined as a limitation in knee 

extension of 20° or more, 90° hip flexion, and overall health. Three different 

strategies were employed in this investigation, one of which was a passive hamstring 

stretch. The hip was kept in 90° flexion while the participants were positioned supine. 

The therapist used passive knee extension techniques until the patient could tolerate 

no more stretch. Each time, the stretch lasted for 30 seconds. Passive stretching was 

performed three times on each patient. Other methods involve following tibial nerve 

neuro-dynamic technique. Participants in this study experienced passive hamstring 

stretching. After that, individuals were positioned supine with the knee extended and 

hip flexed. Then, to apply a sliding-gliding mechanism on the tibial nerve, repetitive 

ankle dorsiflexion with eversion was carried out in synchrony with knee flexion-

extension. The tibial nerve was guided by adjusting the position of the ankle and knee 

in two sets of ten repetitions each. Additionally, the second method involves 

activating the quadriceps after passive stretching in these. After receiving a passive 
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stretch, participants were instructed to actively extend their knee joint with their hips 

flexed by 90 degrees. Three sets of 10 repetitions each of active knee extension were 

performed. They discovered that the group that received quadriceps activation after 

passive stretch showed a substantial improvement in hamstring flexibility compared 

to the group that received passive stretch only. The study found that activating the 

quadriceps muscle after passively extending the hamstrings was a successful method 

for increasing hamstring flexibility.
50

 

 

15. In 2017 Ju-hyun Lee et al conducted a research on the treatment effect of hamstring 

stretching and nerve mobilization for patients with radicular lower back pain. The 

study included 22 subjects between the ages of 20 and 50, who were randomly 

assigned to one of two subject groups. The first group performed hamstring stretches 

and included 6 male and 5 female subjects, while the second group received nerve 

mobilisation treatment and included 5 male and 6 female subjects. The pain level, 

pressure threshold, knee extension angle, and disorder index of lower back pain were 

compared before and after intervention three times a week for three weeks. After 

treatment, patients with lower back pain showed significant differences in pain level, 

pressure threshold, knee extension angle, and disorder index of lower back pain for 

both the hamstring stretching group and the nerve mobilisation group. When the pain 

levels of the two groups were compared, the nerve mobilisation group showed more 

significant changes. The study concluded that Hamstring stretches and nerve 

mobilisation are effective interventions for patients with lower back pain, and nerve 

mobilisation is superior to hamstring stretching in alleviating lower back pain of 

patients.
51
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16. Hill KJ, Robinson KP, Cuchna JW, Hoch MC in 2016 conducted a scientific review. 

Critically appraised topic (CAT). The studies selected all randomized control trials 

and were of grade 2 level of evidence or greater than that and randomized control 

trials. the target was to search out that's PNF stretching programs are more practical 

compared to static stretching programs in improving hamstring flexibility 

immediately in healthy individuals (PNF or Contract relax or MET with Static 

stretching or passive stretch or self-stretch). Out of 329 articles searched, 5 studies 

met the inclusion criteria. PEDro scale was wont to assess the standard of every study. 

Healthy individual‘s old group 18 to 60 were selected for this study and were 

published from 2005 to 2015. It includes comparison between multiple bouts of 

treatment with immediate post intervention. The result measure was hamstring 

flexibility or range of motion. The study excluded within which there was one bout 

treatment and if there was comparison only between PNF with static stretching. The 

results of the study showed that there's equal effect of PNF and other static stretching 

technique, both techniques improves hamstring flexibility.
52

 

 

17. Joong-San Wang, PT, PhD1), Sang-Bin Lee, PT, PhD2), Sang-Hyun Moon, PT, MS3) 

in 2015 conducted a study on the immediate effect of PNF pattern on muscle tone and 

muscle stiffness in chronic stroke patient. In this study, 15 people with chronic stroke 

and 15 healthy people were participants. After their stroke diagnosis by CT or MRI, 

all of the chronic stroke patients experienced hemiplegia for at least six months. 

Brunnstrom stage IV or above on the LE, grade 2 on the Modified Ashworth Scale, 

and a score of 24 or higher on the Korean version of the mini-mental state exam11) 

were required for admission in the topics (MAS).People with degenerative arthritis in 

their LE joints or those who had fractured during the previous 12 months were not 
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included. The subjects were divided into two groups: the stroke group and the healthy 

group. The stroke group was then separated into a side that was affected and a side 

that was not affected. A muscle tone measurement instrument, which picked up 

variations in muscle tone and stiffness in the muscles of the lower extremities, was 

used to measure the effects of proprioceptive neuromuscular facilitation intervention 

on the lower extremity. The lower extremity muscles of the stroke group, on average, 

displayed abnormally increased muscular tone and stiffness compared to the lower 

extremity muscles of the healthy group, according to measurements conducted before 

to the intervention. The stroke group's lower extremity muscles saw a reduction in 

average muscular tone and stiffness after the intervention, although this change and 

the differences between the two groups were not statistically significant. We 

recommend proprioceptive neuromuscular facilitation treatment for both the affected 

and unaffected sides to reduce the abnormally elevated muscle tone and stiffness in 

the lower extremity muscles of chronic stroke patients. This recommendation is based 

on the study's findings.
41

 

 

18. In 2015 Ki-Suk Parka , Jong-Duk Choi conducted a randomized controlled pilot trial. 

The objectives were to analyse the effect of balance training with plantar flexor 

stretching on range of motion, balance, and gait in stroke patients a complete of 30 

patients who were diagnosed with hemiplegia following a stroke a minimum of six 

months prior, who demonstrated 10 or less degrees of active dorsiflexion and 20 or 

less degrees of passive dorsiflexion, G2 or under of the grades within the modified 

Ashworth scale of the plantar flexor, a score of greater than 24 on the Korean version 

of the Mini Mental  State Examination, and people who could walk a minimum of 15 

metres with or without gait-assist devices. There were two groups: an impact group 
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and an experimental group. A total of 15 patients were randomly and evenly divided 

into the experimental group and therefore the control group. Both groups received a 

20-minute plantar flexor stretch after a 30-minute neurodevelopmental treatment; the 

experimental group engaged in balancing training while the control group simply 

stretched their plantar flexors generally. For four weeks, the operation was performed 

twice per week on each group. The Q-board utilised during this experiment was an 

inclined, angle-adjustable wooden board measuring 40 by 70 cm. In order to stop 

patients from experiencing any pain or discomfort, the lean angle of the Q-board used 

for stretching the plantar flexors was fixed between 5 and 20 degrees. Static stretching 

was performed on the Q-board with the control group leaning against a inclose 

dorsiflexion. The experimental group balanced independently while standing on the 

Q-board without leaning on a wall. Prior to treatment, both groups had their PROM 

and AROM in dorsiflexion assessed using goniometers. The functional reach test 

(FRT), the timed up and go test (TUG), and also the 10MWT were accustomed 

evaluate each group's gait abilities. The same researchers remeasured the degree 

following the four-week intervention. The research demonstrates the experimental 

group's AROM and PROM ankle dorsiflexion, TUG, and FRT scores significantly 

improved following the intervention (p 0.05).The only statistically significant 

difference within the control group, however, was the PROM of ankle dorsiflexion. 

Compared to the control group, the experimental group's PROM, TUG, and FRT 

scores significantly improved (p 0.05).The study found that balance training 

combined with plantar flexor stretching enhanced ankle dorsiflexion range of motion 

and balance function in stroke patients. As a result, the clinical setting's rehabilitation 

of stroke patients will like this therapeutic intervention.
53
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19. In 2015 Francisco Elezier Xavier Magalhães, et al. conducted a study on comparison 

of the effects of hamstring stretching using proprioceptive neuromuscular facilitation 

with prior application of cryotherapy or ultrasound therapy .The purpose of this study 

was to assess the effects of proprioceptive neuromuscular facilitation on hamstring 

stretching both independently and in combination with cryotherapy and 

thermotherapy.32 young people with right hamstring retractions were included in the 

study. Four groups of individuals were created: control, flexibility PNF, flexibility 

PNF combined with cryotherapy, and flexibility PNF combined with ultrasound 

therapy. The control group received a preliminary and comprehensive evaluation but 

no other kind of intervention. The contact-relax method was used to stretch the 

hamstrings of the PNF group .For around five seconds, they engaged in a submaximal 

isometric muscular contraction before relaxing. The piece was then passively 

positioned at the pain threshold of each subject's stretching range and held there for 

30 seconds. Each experimental session consisted of a sequence of four repetitions of 

this kind of stretching, separated by 10-second breaks. For four weeks, this regimen 

was carried out three times per week. The PNF flexibility group had the identical 

regimen as the PNFCRYO group, but with the addition of cryotherapy. The belly of 

the hamstring was placed on ice packets with temperatures ranging from 0 to 5 

degrees for 20 minutes. After receiving five minutes of continuous ultrasound heat 

therapy for the muscular belly at a frequency of 1 MHz and an intensity of 1 W/cm2, 

the PNFUS group immediately began PNF stretching. The connection of the 

ultrasound head with the treatment region and for sound wave propagation both 

required a water-based gel. To avoid stationary waves, which cause significant local 

heating, the ultrasound was moved in a circular pattern at a speed of around 4 cm/s 

and had an effective radiated area of 5 cm2. With the help of the statistical 
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programme SPSS 19.0, the data were examined. Values of p 0.05 were regarded as 

significant in all analyses. The outcome revealed the experimental groups 

significantly outperformed the control group after 12 stretching sessions. 

Furthermore, they found no significant differences between the experimental groups, 

showing that PNF stretching performed alone produces outcomes identical to those 

produced by PNF stretching performed in conjunction with cryotherapy or 

thermotherapy. They came to the conclusion that PNF alone might be a more sensible 

and affordable option for clinical care.
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20. In 2015, Babina Rani and P P Mohanty conducted an experimental study. The 

objectives were to compare the effectiveness of both active stretching techniques i.e. 

modified hold-relax of PNF and neural mobilization by Buttler for hamstring 

flexibility. 60 asymptomatic male participants were selected of age group 23 to 27. 

Inclusion criteria was having age group 20-30 years, AKE ≥20° on right side lower 

limb, quadriceps strength should be 5 on both legs. AKE was measured with hip in 90 

degrees by half circle goniometer. They were divided randomly into two groups, one 

received modified hold relax ( passive stretch was given till the subject felt mild 

sensation and was given a hold for 7 sec followed by isometric contraction against 

resistance for 7 sec and then 5 sec rest was given , this was performed 5 times/session 

for 4 weeks and the other group received neural mobilization(hip in adduction and 

internal rotation and passive neck flexion and the subject was asked to pumping 

activity by dorsiflexion and plantar flexion of foot for 30 times for 3 sets/session. 

Both groups received stretching for 5 days per week for 4 weeks. Total 6 AKE was 

performed with 1 min rest between in which first 5 AKE was considered as warm up 

and the 6th one was taken for measurement. After 4 weeks of treatment post stretch 
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measurement was done. Data analysis was done by 2×2 ANOVA .The results showed 

significant 24 increase in hamstring flexibility with both techniques. Conclusion was 

both stretching technique was equally effective.
55

 

 

21. In 2014 Hashim Ahmed, Amir Iqbal, Shahnawaz Anwer, Ahmad Alghadir, conducted 

a study on Effect of modified hold-relax stretching and static stretching on hamstring 

muscle flexibility. In order to increase hamstring muscular flexibility, the study 

compared the efficacy of modified hold-relax stretching versus static stretching. They 

included 45 male individuals who had tight hamstrings. The modified hold-relax 

stretching, static stretching, and control groups were used to separate the subjects into 

three groups. Each subject was placed comfortably in the modified hold-relax 

stretching position on a plinth with the hip locked at 90 degrees of flexion. The 

therapist then passively extended the hamstrings until the subject felt and reported a 

slight stretch feeling, holding that posture for 7 seconds. The individuals were 

instructed to push their leg back toward the table while being resisted by the therapist 

in order to accomplish maximum isometric contractions of the hamstrings for 7 

seconds. The subjects were told to relax for 5 seconds after the contraction. In each 

session over the course of five days, this sequence was repeated five times. Each 

participant was placed comfortably in a supine laying position on a plinth for static 

stretching, and a splint was placed on the front of the knee to keep it in a fully 

extended posture. In order to apply static traction, a pulley and weight system (4.55 

kg) was used. This caused a steady stretch torque while stretching the hamstring 

muscles. For five days, the stretch was maintained for 10 minutes throughout each 

session. The passive knee extension range of motion was used as the study's outcome 

indicator. At baseline, day 1, day 3, day 5, and day 12 measurements were obtained. 
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The SPSS 15.0 software was used to carry out the statistical analysis. ANOVA with 

repeated measures was used to compare passive knee extension between groups. 

Using the bonferroni correction, another post hoc analysis was performed. To assess 

passive knee extension between the groups, one-way ANOVA was used. At p 0.05, 

the results were deemed significant. The findings revealed no differences between the 

three groups when comparing the passive knee extension (PKE) baseline 

measurements. There was a substantial difference between the three groups' post-test 

readings on day 5 when compared. An insignificant difference between the modified 

hold relax stretching and static stretching groups, however, was found after post hoc 

analysis. Between the static stretching and control groups as well as the modified 

hold-relax stretching and control groups, there was a sizable difference. Due to the 

fact that there was no discernible difference in the two groups' improvements in 

hamstring muscle flexibility, they came to the conclusion that both the modified hold-

relax stretching approach and static stretching are equally beneficial.
21

 

 

22. In 2013 Tae Ho Kim, Joo Soo Yoon, Jin Hwan Lee, conducted a study on The Effect 

of Ankle Joint Muscle Strengthening Training and Static Muscle Stretching Training 

on Stroke Patients‘ C.O.P Sway Amplitude. The study comprised a total of 36 

individuals who had been computed tomography (CT) or magnetic resonance imaging 

(MRI) diagnosed with a stroke and had a Brunnstrom stage greater than or equal to 

stage 3.The patients were split into three groups: 12 patients who received only 

conventional physical therapy; 12 patients who received only static muscle stretching 

training; and 12 patients who received treatment with ankle muscle strength training 

in addition to conventional physical therapy. The sole physical therapy given to the 

control group was traditional physical therapy, which included functional electrical 



32 
 

stimulation (FES) for 30 minutes, exercise therapy for 30 minutes, and 20 minutes of 

ergometric cycling training. Stretching, gait training, muscle strength training, and 

weight-shift training were all included in the exercise therapy. The control group and 

the static muscle stretching training group both received traditional physical 

treatment. Then, each participant in this study was told to point their heels and toes 

downward and upward while performing muscle stretches for 20 minutes while 

standing with their ankles posteriorly flexed at 20 degrees and utilising an inclined 

board for both feet. The control group and the ankle muscle strength training group 

both received traditional physical treatment. After that, each participant laid on a bed 

and flexed their ankles posteriorly for seven seconds while resisting a force equal to 

20 to 30 percent of their maximum muscular strength. In order to cause an isometric 

contraction in the muscle in front of the shinbone, the therapist next applied equal and 

opposite pressure to the flexion of the back of the ankle joint with his or her hands. 

The individual was given a 10-second respite after the contraction. The 

aforementioned exercise was repeated twice by the female subjects and three times by 

the male individuals. There was a 10-second pause in between each set. The exercises' 

intensity was raised by 40 to 80% as the training intervention went on. The F-Scan 

system was used to measure C.O.P's sway during the stance phase (Tekscan Inc., 

South Boston, MA, USA).The F-Scan system detects plantar pressures using a 

pressure sensor array that may be customised in size. The plantar pressures are 

measured using a transducer that is fastened to the legs and a computer that is 

connected by a cable to the transducer. The subjects had to walk three times at their 

normal gait speed, and the study used the average of the three measures. A 10m cable 

connected to an interface affixed to each subject's waist carried the signals from the 

interface to the computer. The paired t-test and one-way ANOVA were both used in 
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the statistical analysis of the data. According to the study, there was a statistically 

significant difference between the ankle dorsiflexion training group, the static muscle 

stretching group, and the control group before and after the training. According to the 

study's findings, as compared to other training groups, the ankle muscle strength 

training group demonstrated statistically significant increases in forward thrust at the 

moment of toe-off in stroke patients, which had a favourable impact on the patients' 

capacity to conduct gait.
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23. In 2011 Owen M. Katalinic, Lisa A. Harvey, Robert D. Herbert conducted a 

systematic review to find the effectiveness of stretch for the treatment and prevention 

of contractures in people with neurological conditions. Randomized controlled trials 

and controlled clinical trials of stretch applied for the purposes of treating or 

preventing contractures in people with neurological conditions were included. 

Participants with neurological conditions of any age either sex, with existing 

contractures or who were at risk of developing contractures were eligible for this 

review. Total 102 studies were identified as potentially eligible after inspecting the 

full reports, 36 studies were included and 66 were excluded. Twenty-five studies met 

the inclusion criteria. These studies provide moderate-quality evidence that stretch has 

a small immediate effect on joint mobility and high-quality evidence that stretch has 

little or no short-term or long-term effects on joint mobility there is little or no effect 

of stretch on pain, spasticity, and activity limitation. The study concluded that regular 

stretch does not produce clinically important changes in joint mobility, pain, 

spasticity, or activity limitation in people with neurological conditions.
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24. In 2011 Fan Gao, Yupeng Ren, Elliot J. Roth, Richard Harvey, and Li-Qun Zhang 

conducted a study on effects of repeated ankle stretching on calf muscle-tendon and 

ankle biomechanical properties in stroke survivors. The goal was to examine how 

controlled ankle stretching in stroke survivors affected the active and passive 

biomechanical characteristics of the calf muscle-tendon unit. A 60-minute ankle 

stretching intervention was given to ten stroke survivors with ankle spasticity or 

contracture and ten healthy control patients  Pre- and post-intervention assessments of 

joint biomechanical characteristics, such as resistive torque, stiffness, and index of 

hysteresis, were made. Using ultrasound, the length of the Achilles tendon was 

measured .By activating the calf muscles at a regulated intensity across various ankle 

locations; the torque-angle relationship was used to define the force output of the 

triceps surae muscles. The ankle position of the stroke survivors' maximal torque was 

observed to be altered toward plantar flexion compared to healthy controls (p 0.001). 

The resistance torques and joint stiffness of stroke survivors were significantly higher 

(p0.001), and these higher resistances were significantly reduced after the stretching 

intervention, particularly in dorsiflexion (P = 0.013).Stretching stroke survivors' 

damaged calf muscles under matching stimulations significantly increased their force 

output (p 0.001).Stretching also resulted in an increase in ankle range of motion (p 

0.001).The study came to the conclusion that ankle joint stiffness and passive joint 

range of motion were both increased with repeated stretching. Repeated stretching 

improves calf muscle force output at the muscle-tendon level, which may be related to 

a reduction in muscle fascicle stiffness, an increase in fascicle length, and a 

shortening of the Achilles tendon. The study offered proof that stretching 

interventions improved the characteristics of muscular tendons.
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25. In 2011 Sangeetha Madhavan, Chandramouli Krishnan,et al. conducted a study on 

corticospinal tract integrity correlates with knee extensor weakness in chronic stroke 

survivors nine chronic stroke patients with ischemic cortical and/or subcortical lesions 

were included in the study. Three ladies and six guys made up the sample. All 

subjects underwent three testing procedures: knee extensor strength and activation 

testing to assess the magnitude of quadriceps strength and activation deficits, TMS 

experiment to assess the corticospinal conductivity of both the lesioned and non-

lesioned motor pathways, and magnetic resonance diffusion tensor imaging (DTI) to 

assess the structural integrity of the CST. On a Siemens 3T scanner, the diffusion 

tensor pictures were obtained. TMS-induced motor evoked potentials (MEPs) were 

captured bilaterally while the patients were flexed at the ankles and knees at 90 

degrees. An interpolated triplet electrical stimulation approach was used to measure 

the strength of the knee extensors and the voluntary activation of the quadriceps 

muscles at 90 degrees of knee flexion. SPSS for Windows v.17.0 was used to conduct 

all statistical analyses. According to the study, recordings from nine stroke patients 

showed significant knee extensor weakness and activation impairments in their paretic 

legs. According to a regression study, the asymmetry in CST integrity and variations 

in knee strength between the legs were closely connected. The study found a 

significant correlation between CST integrity and lower extremity strength, adding to 

the mounting evidence that stroke survivors have significant knee extensor weakness 

and activation abnormalities.
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26. In 2009 Kieran O‘Sullivan, Elaine Murray and David Sainsbury conducted a study on 

effect of warm up, static stretching and dynamic stretching on hamstring flexibility in 

previously injured individuals. Warm up included jogging for 5 min, Static stretching 
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( participant placed their leg on elevated surface and do dorsiflexion and lean forward 

with hold of 30 sec of 3 repetitions. Dynamic stretch (subject swung the limb actively 

into hip flexion and ankle in plantar flexion for 30 sec hold of 3 repetitions. All 

subjects were involved in competitive sports. The study was randomized control study 

in which hamstring flexibility was assessed by passive knee extension range of 

motion. PKE ROM was assessed at 4 time interval each day. Total 36 individuals 

were taken in which 18 were having a history of hamstring strain injury within last 

year but not in last one month and 18 uninjured individuals participated. There should 

be 5 degree of difference 30 between the injured and normal limb of same individual. 

The participant were excluded if they were receiving any treatment and not returned 

for playing. Age group included was 18-40years. In controls the right leg was 

measured. The study was done for two days and in both days they received the same 

protocol except the different stretching. Data analysis was done by using SPSSS 

version 15.0 They found that the increase in flexibility reduced after 15 minutes but 

remained greater than normal values. The study concluded that after warm up static 

stretching increased hamstring flexibility while dynamic stretching decreased 

flexibility and suggested that if the aim is to increase flexibility then static stretching 

was better.
60 

 

27. In 2008 Thamar J Bovend‘Eerdt, Meredith Newman, Karen Barker, Helen Dawes et 

al. conducted a systematic review on effect of stretching in spasticity. There were 10 

Randomized control trials ad 11 clinical trials were included. The studies included 

adults with spasticity receiving a stretching technique, stretching methods that were 

manual or mechanical, static or dynamic, and excluding pediatric subjects and 

subjects having Parkinson‘s disease, stretching modalities with splinting casting and 
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orthotic techniques were also excluded because of sustained stretch .Stretching 

protocols were of 31 inadequate descriptions and poorly standardized. The study 

concluded there is some positive evidence supporting that the immediate effects of 1 

stretching session is there, but it remains unclear how long these effects are and its 

long-term consequences.
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28. In 2007, Sally A Horsley, Robert D Herbert and Louise Ada conducted a randomized 

controlled trial to see Four weeks of daily stretch has little or no effect on wrist 

contracture after stroke In the study, 40 persons who were unable to actively extend 

the affected wrist and were receiving rehabilitation following a stroke or brain injury 

that was similar to a stroke were included. Patients were divided into two groups; the 

control group underwent routine upper-limb retraining five days a week that included 

strengthening and task-specific upper-limb practise. For four weeks, the experimental 

group underwent the same regimen, which included stretching the affected arm's wrist 

and finger flexors for 30 minutes five days a week. The stretch was a seated, weight-

bearing stretch of the arm, with the shoulder in external rotation, minor abduction, 

maximum extension, maximum extension of the elbow, supination of the forearm, and 

maximum extension of the wrist and fingers. The participants were told to maintain 

the stretch until they felt only tightness or stretch, not discomfort. The study 

demonstrates that after four weeks of daily stretching, the mean effect on passive 

range of wrist extension was 5.1 degrees (95 percent confidence interval [CI] -0.9 to 

11.1), 4.1 degrees (CI] -4.0 to 12.3 after one week of no stretching, and 3.5 degrees 

(CI] -4.6 to 11.7) after a further four weeks. They came to the conclusion that frequent 

stretching for four weeks had little to no impact on wrist contracture following a 

stroke. However, the estimation of this effect's size is not accurate enough to 
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completely rule out the possibility of a marginally valuable effect. .Both the 

discomfort in the upper limbs and the activity in the upper limbs were not 

considerably relieved by the stretch.
62

 

 

29. In 2004 Laura C. Decoster et.al conducted a randomized control study to evaluate the 

relative effectiveness of standing and supine hamstring stretching in increasing 

hamstring flexibility. Standing stretching was performed by subjects facing the table 

with their hips square, maintained an erect posture with arms on their hips, and flexed 

forward at the waist until a hamstring stretch was perceived. Supine stretch was 

performed by subjects lying supine on the floor with the stretching leg on the wall and 

the other leg flat on the floor, with distance from the wall adjusted so the hamstring 

stretch was perceived. 29 healthy individuals (22 women and 7 men) of 18 to 43 years 

who have limited hamstring flexibility of at least 25 degrees of AKE in 90 degree hip 

flexion in both limbs were included. The participants were excluded if they had any 

lower limb or back injury. The measurement was done by using 45.72 cm standard 

goniometer. Participants were assigned with stretching technique for 30 sec, 3 times 

per week for 3 weeks with 15 sec rest. Data analysis was done by SPSS version 10.1. 

The study concluded that there was equal 35 effect between standing and supine 

stretching in hamstring flexibility.
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30.  In 2002, L Harvey, R Herbert, and J Crosbie conducted a systematic review on ‗does 

stretching induce lasting increase in joint range of motion‘. Two studies were 

included that too only randomized control trials. Stretching used in that study was of 

different types like manual by therapist, self-administered or by external device such 
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as splint and the study that were selected were interventions done for more than one 

day of any frequency, intensity, duration. This included stretching for 3 to 20 minutes 

per day. The studies included were 13 (n=504). The study concluded that trials 

indicated that stretching produces increased joint ROM that was evident one or more 

days after the cessation of treatment in people without clinically significant 

contractures.
64

 

 

 

31. In 2002, Eadric Bressel, Peter J McNair conducted a study on The Effect of Prolonged 

Static and Cyclic Stretching on Ankle Joint Stiffness, Torque Relaxation, and Gait in 

People With Stroke. The purpose of this study was to compare the short-term effects 

of prolonged static and cyclic calf stretching on passive ankle joint stiffness, torque 

relaxation, and gait in people with stroke who exhibit increased resistance to passive 

joint movement, decreased joint range of motion, and exaggerated stretch reflexes. 

Total 10 subjects who were diagnosed with spasticity due to a cerebrovascular 

accident were included in the study. Subjects were assigned randomly into 2 groups 

and were asked to perform the protocol on their involved lower extremity. During the 

first test session, participants were engaged in either a 30-minute cyclic stretching 

protocol or a 30-minute static stretching protocol. The stretching protocol which was 

not performed during the first test session was performed during the second test 

session. During these stretching protocols, the participants were asked to lie in a 

supine position with their foot strapped to a footplate connected to a Kin-Com 

dynamometer to collect force and angle measurements. Participants were asked to 

complete a 10-mwalk test before and after treatment for gait assessment. Ankle joint 

stiffness was calculated from the slope of the torque and angle curves before and 
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immediately after treatments, and torque relaxation was calculated as the percentage 

of decrease in peak passive torque over the 30-minutestretch durations. The study 

concluded that ankle joint stiffness decreases after both prolonged static and cyclic 

stretches; but no specific technique appeared to be better at reducing stiffness in 

people with stroke. The study also showed that torque relaxation is greater after static 

stretching than after cyclic stretching, and walking speed does not appear to be 

influenced by the stretching treatments used in their study.
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32. In 2001 Scott G. Spernoga*; Timothy L. Uhl; et. al conducted a study on Duration of 

Maintained Hamstring Flexibility After a One-Time, Modified Hold-Relax Stretching 

Protocol. Using the active knee extension (AKE) test, a total of 30 healthy male 

military cadets who had hamstring tightness that was 20 degrees or more from full 

extension and had been free of lower-body injuries for at least six months prior to the 

study were included. Randomly chosen participants were split into the stretching and 

control groups. Subjects in both groups were instructed to complete a total of 6 AKEs 

with a 60-second break in between each repetition in order to quantify pre-stretch. To 

reduce any potential effects of repeated measures carried out from a cold start, the 

first five AKEs functioned as warm-ups. Using a universal goniometer, the pre-stretch 

measurement for the sixth AKE was noted. The participant then attempted to push his 

leg back toward the table as the researcher resisted him for 7 seconds, resulting in a 

maximal isometric contraction of the hamstrings. The individual contracted for five 

seconds before relaxing .After that, the researcher passively stretched the muscle until 

a mild stretch was felt. Another seven seconds were consumed holding the stretch. 

Each person in the experimental group underwent this sequence five times. The right 

lower extremity was stretched completely. The 15 participants in the control group 
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did nothing while the experimental group was stretched out for approximately 5 

minutes on the evaluation table. According to the study, the experimental group's 

increased hamstring flexibility persisted for 6 minutes following the stretching 

exercise, while the control group's flexibility started to decline after just 2 minutes. 

According to the study's findings, a 1-time, modified hold-relax stretching regimen 

increased hamstring flexibility as determined by AKE. The improvements in ROM, 

however, only persisted for 6 minutes following the final stretch, suggesting that this 

procedure may not be any more efficient than static stretching.
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33. Susan B. O‘Sullivan, homas J. Schmitz, et al. -6th edition in the textbook of Physical 

rehabilitation stated that stroke is caused by an interruption of the blood flow to the 

brain which results in sudden loss of neurological function. They classified the into 

two types one is Ischemic which is the most common type, affecting about 80% of 

individuals with stroke, and results when a clot blocks or impairs blood flow, 

depriving the brain of essential oxygen and nutrients and other is Haemorrhagic stroke 

which occurs when blood vessels rupture, causing leakage of blood in or around the 

brain. They concluded that for many patients, stroke represents a major cause of 

disability, with diffuse problems affecting widespread areas of function.
1 

 

 

34. Carolyn Kisner, Lynn Allen Colby, -6
th

 edition in the textbook of Therapeutic 

exercise foundations and techniques has mentioned that there are four major forms of 

stretching exercises: static stretching, cyclic (intermittent) stretching, ballistic 

stretching, and stretching methods based on PNF principles. All of these types of 

stretching, which can be done manually or mechanically, passively or actively, by a 
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therapist or on their own by a patient, are effective for lengthening muscles and 

increasing range of motion. Out of all stretching exercises, they came to the 

conclusion that static stretching is the most widely practised technique. In this 

technique, soft tissues are stretched just past the point of tissue resistance and then 

maintained in the lengthened position with a sustained stretch force for a period of 

time. When using a manual stretch or self –stretching technique the length of a single 

stretch cycle might vary from 5 seconds to 5 minutes every repetition.
22 

 

35. David J. Magee -6 
th

 edition in the textbook of orthopedic physical assessment they 

had mentioned about the bent knee stretch test for proximal hamstrings. In this test the 

subject lies in the supine position and then examiner flexes the hip and knee of the test 

leg maximally and then examiner slowly extends the knee. They concluded that bent 

knee stretch can be used to stretch the proximal hamstring muscle.
38 
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METHODOLOGY 

 

Study Design: A randomized controlled trial  

Study Setting: Physiotherapy out-patient department/ tertiary care centres  

Study Population: Stroke patients of age 30-70 years of both genders. 

Study Duration: 18 months 

 Sample Size Estimation: The sample size was calculated by using open EPI calculator 

version 7.  

Sample size was calculated after the result of pilot study performed in 10 stroke patients (5 in 

each group) 

 Mean of increase hamstring flexibility angle in experimental group in pilot study was 35 

degrees with SD: +5 degrees 

 Mean of increase hamstring flexibility angle in controlled group after pilot study was 20.6 

degrees with SD +9.04 degrees  

 

Formula for sample size:                        n=[Z  
2 
SD

2
   X 1- X 2 

2 

Where SD= Standard Deviation,  

α= 5%  

β= 20%  
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The total sample size (n)= 62,i.e 31-31 in each group.  

Sample Size: n=62  

Study Groups: Controlled group: conventional passive 90-90 hamstring stretching for 60 sec 

duration. 

 Experimental group: passively moving knee towards chest wall for 30 sec plus conventional 

passive 90-90 hamstring stretching for 30 sec.  

Sampling technique: convenient sampling with block randomization technique was selected 

to recruit the participants who were diagnosed case of stroke of age 30-70 year fulfilling the 

eligibility criteria will be selected. 

 

 

Method of selection of study participants: 

A. Inclusion criteria:  

 Stroke Patients (Acute/ Sub-Acute/Chronic)
4
 

 Both Genders
4
 

 Age 30 To 70 Years
5
 

 Hamstring Tightness Angle More Than 20 Degrees
39

 

 Co-Operative For The Intervention
4
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B. Exclusion Criteria: 

 Not Able To Give Consent/ Non-Cooperative
4
 

 Recent Bony Injury Or Fracture To Lower Limb
4,39

 

 Previous History Of Bony Injury With Deformity Affecting Knee Passive Range Of 

Motion
4,39

 

 Acute Infection Or Severe Pain In Lower Limb
4
 

 

 

Variables: 

 

 Independent Variables:  

 

• Gender.  

 

• Age. 

 

  

Dependent Variables:  

 

• Hamstring flexibility  
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OPERATIONAL DEFINITIONS: 

 

I. Stroke: Defined as the sudden loss of neurological function caused by an interruption 

of the blood flow to the brain.
1
 

 

 

II. Knee extension deficit (KED) :It is deficit in angle of hamstring flexibility and 

determined by active and or passive knee extension which is used to determine 

hamstring tightness angle by using universal goniometer.
39,67

  

 

 

III. Goniometry: Goniometry refers to the measurement of angles, in particular the 

measurement of angles created at human joints by the bones of the body. The 

examiner obtains these measurements by placing the parts of the measuring 

instruments, called a Goniometer.
68
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STUDY INSTRUMENT/DATA COLLECTION TOOL 

 

MATERIALS: - 

 

 Measuring tape for height  

 Pen.  

 Paper 

 Electronic weighing machine 

 Universal Goniometer  

 Stabilizing belt  

 Stop watch 
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Procedure 

 

Permission from the head of institution and approval from the Institutional Head, Ethics 

Committee and Board of research committee was obtained. Participants with known case of 

stroke who met the inclusion criteria were selected. Participants were briefed about the study 

in the language best understood by them and informed written consent was taken. 

Demographic data were documented. Participants hamstring flexibility of affected side was 

measured by using Universal goniometer. Pre stretch hamstring tightness angle was recorded 

with the help of Universal goniometer in degrees.  Conventional 90-90 passive hamstring 

stretching (for 60 seconds) technique was given to controlled group. Knee touching towards 

chest position (30 sec) plus conventional 90-90 passive hamstring stretching (30 sec) were 

given to experimental group. Post hamstring stretching tightness angle was measured. The 

data was documented and analysed. Results were obtained.  

 

A. Data management & analysis procedure:  

 

The participant‘s identity was kept confidential. The Data collected was entered in excel 

sheet, the backup of data was maintained. In any way the participant‘s identity and 

information was disclosed.  

The data was utilised for further analysis.  

Sample size was calculated by using EPI info version 7. 44  

The mean, standard deviation and percentage was calculated.  

Statistical tests: paired and unpaired t test was used if data was normal 
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 Outcome measures: 

 

Universal goniometer 

 

Materials: 

 

 

                     

                           

 

                  Figure 1: Pen                                                      Figure 2: Stabilizing belt  
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Figure 3: Straps                                                 Figure 4: Stopwatch 

 

 

 

 

 
 Figure 5: Universal goniometer 
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Photograph of the procedure: 

 

 

 

 

      

(1) (2) (3) 

 

Universal goniometer                                                        Stabilizing belt 

 

 

(1) Pre intervention measurement of hamstring tightness angle 

(2)  Passively moving knee towards chest wall for 30 seconds  

(3) Conventional 90-90 passive hamstring stretching for 30 seconds 

 

                 

Figure 6:  Passively moving Knee towards chest wall plus conventional 90- 90 passive 

hamstring stretching in experimental group 
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(1) (2) (3) 

 
 

 

(1) Starting position  

(2) Pre intervention measurement of hamstring tightness angle 

(3) Conventional 90-90 passive hamstring stretching for 60 seconds 

 

 

Figure 7: Conventional 90-90 passive hamstring stretching in control group 
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General Procedure: 

 

Study was performed over the 1 year period in the tertiary care Hospitals and Physiotherapy 

out-patient department. 

 

Permission from the head of institution and approval from the Institutional Head, Ethics 

Committee and Board of research committee was taken. 

 

Consent from the subjects were taken 

 

Stroke patients of age 30-70 years (both genders) were taken 

 

Demographic data was documented. 

 

Participants hamstring flexibility of affected side was measured by using Universal 

goniometer 

 

Pre stretch hamstring tightness angle was recorded with the help of Universal goniometer in 

degrees 

Conventional 90-90 passive hamstring stretching (for 60 seconds) technique was given to 

controlled group with contra-lateral leg stabilized 

 

Passively moving knee towards chest wall (for 30 sec) plus conventional 90-90 passive 

hamstring stretching (for30 sec) was given to experimental group with contra-lateral leg 

stabilized 

 

After stretching post stretch hamstring tightness angle was measured 

 

Data was collected, compared, encrypted and analyzed 

 

v 
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Randomized controlled trial 

 

 

 

 

 

 

-+  

 

•  

•  

 

 

 

 

 

 

 

 

 

 

 

 

Total 70 patients between age 30-70 years were evaluated. According to inclusion and 

exclusion criteria two patients were excluded because their tightness angle was less 

than 20 degrees, five patients were not included in the study as they were not having 

hamstring tightness. One patient was excluded as he had fracture of affected lower 

limb with contracture and deformity. 

Total sixty two stroke patients of age 30-70 years actually participated in the study. 

Stroke patient of age 30-70 year 

 Excluded according to 
exclusion criteria  

 

Randomized (n=62)  

Block A 
Experimental group 

(n=31) 

Block B 
Controlled group 

(n=31)  

 Knee to chest plus 90-
90 passive hamstring 

stretching 

90-90passive hamstring 
stretching 

 Data was analysed  Data was analysed 

n=01 fracture of lower limb 
n=02 < 20 degree hamstring 

tightness 

n=03 no hamstring tightness 

full rom was available (acute 

stage) 
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Intervention: 

 

The study was conducted monitoring the short term effect of passively moving knee 

towards chest wall plus conventional 90-90 hamstring stretching versus conventional 90-90 

hamstring stretching alone in patients with stroke of age 30 to 70 years. The subjects were 

divided into two blocks: BLOCK A experimental group and BLOCK B control group. All odd 

number of stroke patients coming in tertiary care centre were included in the block A  and 

all even number of stroke patients will be included in the block B. Subjects were blind for 

the intervention. In both groups participant were in supine lying position, head of the 

participant were maintained in neutral.  Bony landmarks were determined for 

standardization of goniometric measurements. Pre hamstring tightness angle was measured 

by using universal goniometer. Stabilization of contra-lateral thigh and pelvis was done with 

stabilization belt to avoid trick movements. In experimental group hemiplegic leg was 

passively move towards chest wall for 30 sec  and then immediately  conventional  90-90  

passive hamstring stretching was given  for 30 sec  and  in control group hemiplegic leg was 

stretch at  90-90 position for 60 sec. Stabilization was done by using stabilizing belt. Post 

interventional hamstring tightness angle were measured and recorded. Data was collected 

and analysed. 
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Observations  

 

 

Table 1:  General characteristics of subject of stroke participants of age 30-

70 years.  

 

General characteristics Experimental group 

n=31 

Control group 

n=31 

Age (years) Mean ± SD 52.10 ± 10.42 53.24 ± 10.71 

Height (cm)Mean ± SD 163.54 ± 10.46 165.96 ± 8.29 

Weight (kg)Mean ± SD 66.61 ± 13.17 66.8 ± 10.23 

BMI (kg/m
2 

)Mean ± SD 24.66 ± 3.48 24.29 ± 3.56 

Gender 

n=62 (%) 

Male 

n=51(82.3%) 

26 (83.87%) 25 (80.64%) 

Female 

n=11(17.7%) 

5 (16.12%) 6 (19.35%) 

Classification 

according to 

duration of 

Stroke 

n=62 (%) 

 

Chronic (>6 

months)n=32 

(51.61%) 

13 (41.93%) 19 (61.29%) 

 

Sub-acute(3-

6months)n=16 

(25.80%) 

11 (35.48%) 5 (16.12%) 

Acute (1-3 

months)14 

(22.58%) 

7 (22.58%) 7 (22.58%) 

Hemiplegic side 

n=62(%) 

Right 

28(45.16%) 

17 (54.83) 11 (35.48%) 

Left 34 

(54.83%) 

14 (45.16%) 20 (64.51%) 

Classification 

according to 

etiology of 

stroke n=62 (%) 

Ischemic 26 (83.87%) 28 (90.32%) 

Haemorrhagic 5 (16.12%) 3 (9.67) 

Classification 

according to 

type of stroke 

n=62 (%) 

MCA 21 (67.74%) 25 (80.64%) 

PCA 3 (9.67%) 1 (3.22%) 

ACA 7 (22.58%) 5 (16.12%) 

SD=Standard Deviation, cm=Centimetre, kg=Kilograms, BMI= Body Mass Index, 

MCA=Middle Cerebral Artery Syndrome, PCA=Posterior Cerebral Artery Syndrome, 

ACA=Anterior Cerebral Artery Syndrome 
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Table 1 shows the mean and standard deviation of demographic data (age, height, weight, 

BMI, gender) and clinical characteristics (duration of stroke, hemiplegic side, etiology of 

stroke, type of stroke) of stroke participants of experimental i.e. passively moving knee 

towards chest wall plus conventional 90-90 passive hamstring stretching and control group 

i.e. conventional 90-90 passive hamstring stretching of age 30 to 70 years of both genders. 

The baseline values for both demographic data and clinical characteristics are comparable in 

the control and experimental groups. 

 

 

 

 

Table 2. The Distribution of stroke participants according to age subgroup 

 

Age subgroups 

(in years) 

n=62 (%) 

Study groups n=62 (%) 

Experimental group 

n=31 (%) 

Control group 

n=31 (%) 

31-40 

11 (17.74%) 

6 (19.35) 5 (16.12%) 

41-50 

10 (16.12%) 

6 (19.35) 4 (12.90%) 

51-60 

24 (38.70%) 

11 (35.5%) 13 (41.93%) 

61-70 

17(27.41%) 

8 (25.8%) 9 (29.0%) 
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Out of total 62 stroke participants 17.74% (n=11) were young adults of age 31-40 years, 

54.82% (n=34) were middle age adults of age 41-60 years whereas 27.41 %( n=17) were 

older adults of age 61-70 years. In both study groups, all age subgroups are comparable. 

(Table 2) 

 

 

 

Figure 8: The Distribution of stroke participants according to age 

subgroups. 
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Figure 9: The Distribution of stroke participants according to gender 

 

 

 

 

 

 

 

 

 

 

 

 

 

There were 82.3 % (n=51) males and 17.7 % (n=11) females among the 62 stroke participants 

(Table 1).There were 26 males in the experimental group and 25 males in the control group 

out of a total of 51 males. Five of the eleven females were in the experimental group, while 

six were in the control group. 
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Table 4. Frequency and percentage of Body Mass Index in stroke 

participants of age 30 to 70 years. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Out of total 62 participants 3.22 % (n=2) were underweight, 53.22% (n=33) shows normal 

range of BMI, 35.5% (n=22) were overweight, whereas 8.06% (n=5) were obese. 

 

 

 

 

 

 

 

 

BODY MASS 

INDEX 

(BMI) kg/m
2 

Experimental 

group 

n=31 

Control 

group 

n=31 

Total 

number 

n=61 (%) 

<18.5 

(underweight) 

2 0 2 (3.22%) 

18.5-24.99 

(normal) 

14 19 33 

(53.22%) 

25-29.99 

(overweight) 

12 10 22 

(35.5%) 

>30 

(obese) 

3 2 5 (8.06%) 
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Figure 10: BMI of stroke participants of age group 30 to 70 years 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11:  Distribution of stroke participants according to hemiplegic side 

of both genders of age group 30 to 70 years. 
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45.16% (n=28) were diagnosed case of right side hemiplegia whereas 54.8 % (n=34) were 

diagnosed case of left side hemiplegia out of total 62 participants. The distribution of stroke 

patients on the right and left sides is comparable in both study groups. (Table 1) 

 

 

Figure 12: Distribution of patients according to duration of stroke. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Out of 62 participants, 22.58 %(n=14) were in the acute stage, 25.80 % (n=16) were in the 

sub-acute stage, and 51.61 %(n=32) were in the chronic stage (Table 1).Following block 

randomization, the total number of chronic stroke patients was higher in the control group 

than in the experimental group, while patients in the sub-acute stage were higher in the 

experimental group than in the control group. Acute stroke patients were evenly divided 

between the experimental and control groups. 
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Figure13. Distribution of patient according to etiology of stroke 

                      

 

 

 

 

Out of 62 participants 87.09% (n=54) patients were having ischemic stroke whereas 12.90% 

(n=8) were having haemmorghaic stroke 
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Figure 14. Comparison between pre and post hamstring tightness angle in 

degrees in experimental group i.e. knee to chest plus 90-90 passive 

hamstring stretching versus control group i.e. 90-90 passive hamstring 

stretching among stroke patients of age 30-70 years. 

 

 

 

 

 

  

 

 

 

 

 

 

 

Pre hamstring tightness angle in experimental group was 51.10 degrees, which indicates 

severe grade of tightness, and after stretching it was reduced to 19.32 degrees, which is 

considered normal, whereas in control group pre hamstring tightness angle was 47.1 degrees, 

which also indicates severe grade of tightness, and after stretching it was reduced to 29.1 

degrees, which indicates mild grade of tightness. (Figure 6).The experimental group's 

tightness angle grade was reduced from severe to normal, whereas the control group's 

tightness angle grade was reduced from severe to mild. The difference between pre and post 

hamstring stretching tightness angle was statistically significant (< 0.001) 
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Figure 15: Comparison between difference in post hamstring tightness 

angle of Experimental and Control group 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The mean difference in post-hamstring tightness angle was 31.77 degrees in the experimental 

group and 18 degrees in the control group. This indicates that adding a knee to chest 

component by passively moving the knee towards chest wall to the traditional 90-90 passive 

hamstring stretching in a single session of 60 seconds produced better results for increasing 

muscle length. 
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Table 5. Descriptive statistics of two groups i.e. experimental and control 

group 

 

 

 

Paired Sample Statistics 

Study groups 

n=62 

Hamstring 

tightness 

Mean Std 

deviation 

Mean 

difference 

S.D. T 

value 

p 

value 

Difference in 

hamstring 

stretching angle 

T value and p 

value   

Experimental 

group n=31 

Pre 51.1 8.80 31.77 6.77 26.11 <0.001  

9.04 and <0.001 Post 19.32 11.18 

Control 

group n=31 

Pre 47.1 13.77 18 5.09 19.55 <0.001 

Post 29.1 13.26 

 

n= total 

 

 

According to descriptive statistics of two groups, both control group and experimental group 

were significantly effective as p value is < 0.001 in both. Adding knee to chest component by 

passively moving the knee towards chest wall to traditional 90-90 passive hamstring 

stretching after a single session of same duration the experimental group has shown better 

results on muscle length, as the mean difference in degrees of experimental group pre versus 

post (51.1 – 19.32) is 31.77 whereas in control group the mean difference of pre versus post 

(47.1 – 29.1) is 18. In experimental group tightness angle was reduced from severe to normal 

range whereas in control group tightness angle was reduced from severe to mild. It can be 

concluded that knee to chest plus 90-90 passive hamstring stretching is more effective and 

proved to be better and faster way to achieve hamstring flexibility (Table 5) 
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Result 

 

 

Both conventional technique and passively moving knee towards chest wall along 

with conventional 90-90 passive hamstring stretching technique showed statistically 

significant improvement in reducing hamstring tightness angle (<0.001), but there 

was significantly more increase in muscle length in passively moving knee towards 

chest wall along with conventional 90-90 passive hamstring stretching technique 

when compared between both techniques. 
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Discussion 

 

The demographic data (age, height, weight, BMI, gender) and clinical characteristics 

(hemiplegic side, duration of stroke, type of stroke) were comparable among  both 

experimental and control group.(Table 1) The aim of the study was to observe  the 

effectiveness of passively moving knee towards chest wall  plus conventional 90-90 passive 

hamstring stretching i.e. stretching both proximal and distal ends of hamstring muscle versus  

conventional 90-90 passive hamstring stretching in stroke patients of age 30 to 70 years.  

When compared to conventional  90-90 passive hamstring stretching alone in the current 

study, the addition of passively moving the knee toward the chest wall to the conventional 

90-90 stretching technique resulted in a highly significant increase in hamstring 

flexibility.(Table 5) The result of the present study shows that  pre hamstring tightness angle 

in experimental group was 51.10 degrees which indicates severe grade of tightness and after 

stretching the angle was reduced to 19.32 degrees which is considered as normal (Figure 14) 

Tightness grades were compared to previous study classification.
32 

Less than 20 degrees was 

considered normal, 21-30 degrees was considered mild tightness, 31-40 degrees was 

considered moderate tightness, and >40 degrees was considered severe tightness.
32

 In the 

experimental group, the degree of tightness was reduced from severe to normal range. The 

difference in tightness angle prior to actually and after hamstring stretching was statistically 

significant (< 0.001). In the experimental group, a hemiplegic limb was passively moved 

towards the chest wall for 30 seconds, stretching the proximal end of hip muscles, posterior 

capsules of the hip joint, and proximal fibres of gluteus maximus, and afterwards the lower 

end of the hamstring muscle was stretched for 30 seconds by extending the knee while the hip 

was flexed at 90 degrees. (Figure 14) 
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In a previous study, it was observed that stretching the hamstring muscle at both the proximal 

and distal ends by passively moving the knee toward the chest wall plus conventional 90-90 

stretching technique had a significant more effect than stretching the distal end alone.
39 

It was 

also observed that passively moving the knee towards the chest  wall for 30 seconds 

combined with the conventional 90-90 stretching technique for 30 seconds has a significantly 

larger short-term effect on the hamstring muscle than the conventional 90-90 stretching 

technique alone. As it stretches both proximal and distal end i.e. ischial end and tibial end
 39

 

McIntyre E , stated that stretching hamstring muscle with hip flexion component alone cause 

hamstring to Lengthen at only one joint that is hip joint 
69 

hence during knee towards chest 

position, the proximal muscle fibers of hamstring get lengthen to full extent.
38,39 

In the current study, the pre-hamstring tightness angle in the control group was 47.1 degrees, 

indicating severe tightness, and the post-stretching angle was 29.1 degrees, indicating mild 

tightness. In the control group, the degree of tightness angle was reduced from severe to mild. 

(Figure 14) The only lower end i.e. tibial end of the hamstring is stretched in the control 

group using the traditional 90-90 stretching technique, which involves flexing the hip and 

extending the knee for 60 seconds. The difference in hamstring tightness angle before and 

after stretching was statistically significant (<0.001). (Figure 14) Previous study in 2018 also 

revealed the similar results, indicating that traditional stretching technique is similarly 

effective in reducing tightness. 
39 

In the current study, the mean difference in hamstring tightness angle between the two 

groups, i.e. experimental versus control group, showed that the experimental group had 

significantly more increased in muscle length (31.77 degrees) than the control group (18 

degrees) in the same duration, i.e. 60 seconds. This implies that passively moving  knee 

towards chest wall along with  traditional 90-90 passive hamstring stretching had an 
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additional effect towards increasing the flexibility of muscle in single session of 60 

seconds.(Figure 15) 

In recent study (2021) conventional method of hamstring stretching was compared with 

passively bringing knee towards chest wall among children with spastic diplegia of age 5-15 

years they found the better effectivity in achieving hamstring flexibility and reducing 

spasticity by using conventional therapy technique for 30 sec along with passively bringing 

knee towards chest wall for 30 seconds.
40

   

In the current study, it was found that the incidence of stroke was higher in middle-aged 

adults aged 41-60 years (54.82 %) than in older adults aged 61-70 years (27.41 %), while 

young adults aged 31-40 years (17.74 %) had the lowest incidence of stroke.(Table 2).The 

female: male ratio was observed to be 1:4.6. In present study, gender wise comparison 

showed higher prevalence of stroke among males than females (Figure 9), which is according 

to previous literature of P. T. OjhaA
 
which also found that there is increase in stroke 

occurrence with age and is more higher in the 46 to 65 year-of age.
5
 The chance of an 

ischemic stroke increased with age, according to research by Wittawat Chantkran et al, who 

also found that men had a higher prevalence of the stroke.
70 

Strazzullo concluded that obesity and being overweight are established risk factors for 

vascular disorders like stroke and found that they were significantly associated with an 

increased risk of ischemic stroke.
71

Obese people are having sedentary lifestyle are more 

likely to have functional impairments that included mobility, strength, postural, and dynamic 

balance problems.
72 

According to previous study by Sareen1, there was no corelation between 

hamstring tightness and BMI among normal healthy individuals.
32 

In current study 43.56% population were overweight and obese. (Table 4) The stroke 

participants included in present study were comparable for BMI and showed all ranges from 
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underweight to obese.(according to WHO classification of BMI)
75 

Our technique of passively 

moving knee towards chest wall plus conventional 90-90 hamstring stretching is proven 

effective in all ranges of BMI. 

Physiologically in UMN lesion like stroke secondary complications of brain injury leads to 

occurrence of spasticity in muscle which leads to lack of voluntary control and decrease 

muscle activity on affected side.
1
 Spasticity is described as the hyper excitability of muscles 

leading to an increase in stretch reflexes ,excessive resistance to passive movement and 

hypertonia.
1,42,73

 Extensibility of muscle reduces which can secondarily lead to tightness of 

muscle
42

 hence chances of muscle tightness is more in sub-acute and chronic stage of stroke 

whereas if severity of stroke is more than severe spasticity and immobility can also lead to 

similar changes in soft tissue and muscle in acute stage, hence there is need to apply muscle 

lengthening techniques in all the stages of stroke.
42

 It was found that following a stroke, 

stretching is frequently used to decrease hyperactive stretch reflexes.
14,42

 and also it has 

shown that stretching is the most widely used method for the management of spasticity and 

contatcture.
42, 74  

Joong-San Wang et al. conducted a study that was effective at achieving 

muscle stiffness and tone
.41  

Patients from all stages of stroke (acute, sub-acute, and chronic) were included in the current 

study (table 1). Seven patients from acute stage were excluded because they did not have 

hamstring tightness. In present study patient in chronic stage were higher and were having 

severe hamstring tightness. Our technique of passively moving knee towards chest wall plus 

conventional 90-90 hamstring stretching is proven effective in all stages of stroke. 

In the current study, the hamstrings on the unaffected side were also checked for tightness 

during the assessment and treatment, and if tightness was found, it was treated however; the 

present study did not mention that. The role of spasticity was not evaluated in our study. 
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Both conventional techniques as well se passively moving knee towards chest wall plus 

conventional  90-90 hamstring stretching technique has shown statistically significant 

improvement in reducing hamstring tightness angle but when compared between both the 

techniques there was significantly more increase in the length of the muscle in passively 

moving knee towards chest wall plus conventional 90-90 passive hamstring stretching 

technique. This suggests that this technique can be used in outpatient practices to achieve 

effective muscle lengthening in stroke patients. 
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CONCLUSION:  

 
 

In neurological conditions such as stroke, the randomised controlled study found that 

passive hamstring stretching of both the proximal and distal ends is more effective 

than stretching the distal end alone in order to achieve better extensibility. 

So, it can be concluded that adding a knee to chest component by passively moving 

knee towards chest wall for 30 sec along with conventional 90-90 passive hamstring 

stretching for 30 seconds hold period more effective than conventional 90-90 passive 

hamstring stretching alone in neurological conditions such as stroke. 
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SCOPE FOR FUTURE RESEARCH  
 

 

In stroke patients, the long-term effect of passively moving knee towards the chest 

wall, in addition to the traditional 90-90 passive hamstring stretching intervention, can 

be evaluated, and so can the effect of spasticity. 

 

This method's efficacy can be tested in other neurological conditions like Parkinson's 

disease and paraplegia with spasticity and tightness. 

 

Stretching both the proximal and distal ends of other two joint muscles (e.g. 

Gastrocnemious, rectus femoris, iliopsoas, long head of biceps, etc.) can be evaluated.                                                                                                                                                                                                                                                                                                                                            
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LIMITATION OF THE STUDY 

 

 
The sample size of study was small. 

Study performed in larger sample size study could help to generalise the results of this 

study. 

Stroke patients' spasticity was not evaluated. 
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CLINICAL IMPLICATIONS  
 

 

Without change in the traditional technique but adding a knee toward chest 

component can give better results in same duration. This proves that this technique 

can be used in clinical settings to achieve faster muscle lengthening in stroke patients. 
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Summary 

 

Background: Brain stroke leads to major health issues and functional health problem all over 

world.
1-3 

Globally , stroke is second leading cause of death and severely functional 

disabilities.
6-8

 Mostly strokes occur in 46-to-65 years age group whereas one-third cases 

occur in over 65 years of age. 
5
 It was also found that, younger age women had lesser risk of 

stroke compared to men but in women over 65years had a significant higher risk. 
5
 In India, 

estimated prevalence rate of stroke for total population reported is 44.54 to 150/100000.
9 

In 

one lac the rate of incidence of stroke in urban as well as rural population varied from 33 to 

123 and 57 to 123 respectively.
9
There are many stretching techniques are available such as 

static, dynamic, ballistic, positional, cyclic/ intermittent, manual, mechanical, passive, active, 

proprioceptive neuromuscular facilitation stretching procedures (PNF stretching), 

etc.
20,30,31,32,33

 Among these techniques static stretching technique is widely used clinically to 

stretch muscle 

Aim: To compare effectiveness of knee to chest position plus 90-90 passive hamstring 

stretching i.e. stretching both ends of hamstring muscle versus 90-90 passive hamstring 

stretching in stroke patients of age 30 to 70 years. 

OBJECTIVE: To determine effect of knee to chest plus 90-90 passive hamstring stretching 

versus 90-90 passive hamstring stretching alone in patients with stroke of age 30 to 70 years. 

HYPOTHESIS: NULL HYPOTHESIS: There is no significant short term effect of 

hamstring flexibility using knee to chest position plus 90-90 passive hamstring stretching 

versus 90-90 passive hamstring stretching in patients with stroke of age 30 to 70 years. 
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ALTERNATE HYPOTHESIS: There is significant short term effect of hamstring flexibility 

using knee to chest position plus 90-90 passive hamstring stretching versus 90-90 passive 

hamstring stretching in patients with stroke of age 30 to 70 years. 

Method: A randomized controlled trial was carried out among 62 stroke participants of age 

30-70 years as per the inclusion criteria 

Sample size: 62 i.e. 31-31 in both experimental and control group. 

Results: Both conventional technique and passively moving knee towards chest wall along 

with conventional 90-90 passive hamstring stretching technique showed statistically 

significant improvement in reducing hamstring tightness angle (<0.001), but there was 

significantly more increase in muscle length in passively moving knee towards chest wall 

along with conventional 90-90 passive hamstring stretching technique when compared 

between both techniques. 

Conclusion: In neurological conditions such as stroke, the randomised controlled study 

found that passive hamstring stretching of both the proximal and distal ends is more effective 

than stretching the distal end alone in order to achieve better flexibility. So, it can be 

concluded that adding a knee to chest component by passively moving knee towards chest 

wall for 30 sec along with conventional 90-90 passive hamstring stretching for 30 seconds 

hold period more effective than conventional 90-90 passive hamstring stretching alone in 

neurological conditions such as stroke. 
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 ANNEXURE I (A) 

PERMISSION LETTER 

To,  

The Head of Institute, 

 Subject: Permission to carry out research work. 

 Respected Sir/Madam,  

    I, Miss,                student of Master of Physiotherapy, would request you to grant me 

permission to carry out my research work. My research topic is, ―SHORT TERM EFFECT 

OF KNEE TO CHEST PLUS 90-90 HAMSTRING STRETCHING VERSUS 90-90 

HAMSTRING STRETCHING ALONE IN PATIENTS WITH STROKE OF AGE 30 TO 70 

YEARS: A RANDOMIZED CONTROLLED TRIAL.‖ For this purpose, I would be utilizing 

the institution and the equipment‘s required for the same would be kept in the same premises 

and the subjects would be studied in the institution and private clinics.  

I kindly request you to do the needful in this regard. 

 Thanking you in anticipation.  

Yours sincerely, 

Research student 

Date: 

Place: 

Guide:                                                                                          Head of Institute: 
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ANNEXURE I (B)  

PERMISSION LETTER 

To, 

 The Chairman, 

 Ethical Committee 

 

 Subject: Permission to carry out research work. 

Respected Sir/Madam, 

 I student of Master of Physiotherapy, would request you to grant me permission to carry out 

my research work. My research topic is, ―SHORT TERM EFFECT OF KNEE TO CHEST 

PLUS 90-90 HAMSTRING STRETCHING VERSUS 90-90 HAMSTRING STRETCHING 

ALONE IN PATIENTS WITH STROKE OF AGE 30 TO 70 YEARS: A RANDOMIZED 

CONTROLLED TRIAL.‖ I promise that the ethics as well as subjects care shall be duly 

complied. I kindly request you to do the needful in this regard. 

 Yours sincerely, 

 Research student 

 Date: 

 Place: 
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ANNEXURE I (C)  

Subject information sheet  

 

Purpose:  

To ensure that written informed consent is obtained from participants according to the 

regulatory requirements of ICMR and approved by IEC.  

 

Scope:  

These standard procedures include stroke patients who will be voluntarily willing to 

participate in this study.  

 

Responsibilities:  

The researcher will obtain written informed consent from all the participants who are 

volunteering to be the part of this study.  

 

Procedure:  

1. The researcher will select participant among stroke population. 

 

2. The investigator explained the observational protocol to allay apprehension and answer all 

the queries of the participant.  

 

3. If the participant decides to participate then consented according to the standard procedure.  

 

4. If the participant expresses interest but has some doubts in that case they were solved.  

 

5. If the participants are comfortable with the explanation then they filled the informed 

consent according to standard operational procedure.  

 

6. Study procedures began after the participant‘s concern.  

 

7. Detailed medical and any other physical problem history were obtained from the 

participants so as to verify the inclusion and exclusion criteria.  

 

8. If participant wants to discuss this information with their family members then they were 

entitled to do so before giving the consent. 

 

General information to research participants:  

1. Name:  

   Age:  

   Sex:  

   Date:  

2. You would be required to fill the proforma and the purpose of the research is to study 

―Short term effect of knee to chest plus 90-90 hamstring stretching versus 90-90 hamstring 

stretching alone in patients with stroke of age 30 to 70 years: A randomized controlled trial.‖  
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3. If you are willing to voluntarily participate in the study then you are expected to enrol with 

us right from the moment of filling proforma till the completion of the test.  

 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems. 

 

5. You will not be given any reimbursement and compensation.  

 

6. If at any moment you want to discontinue from this research study then you are free to do 

so and there would not be any hindrance from our side.  

 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent.  

 

8. The data obtained from this study would be confidentially protected and maintained and if 

the photograph is used then their identity would not be revealed. If the photograph is 

published then permission would be obtained.  

 

9. All the risk of various test procedures required for this study will be explained to you and 

accordingly the consent will be taken.  

 

10. If you feel exhausted or unable to complete the test you need not worry and let us know 

so that necessary steps can be initiated.  

 

11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences.  

 

12. Name of Researcher:  

Phone number:  

Address:  

 

13. Name of Guide:  

Phone number:  

Address:  

 

14. Name of Institution: 
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Annexure I(D):- 

सहभागी माहहती पत्रक: 

 उदे्दशः  

सहभागीकडून लेखी संमती घेतली जाईल याची खात्री करण्यासाठी. 

 

 व्याप्ती: 

या अभ्यासामधे्य स्ट्र ोक रूग्ांचा समावेश आहे जो से्वचे्छने या अभ्यासामधे्य भाग घेण्यासाठी इचु्छक 

आहेत. 

 

         :  

अभ्यासामधे्य से्वचे्छने सहभागी होण्यास सवव सहभागीकंडून लेखकास माहहतीची संमती प्राप्त होईल. 

 

 प्रहियाः  

1. संशोधक स्ट्र ोक लोकसंखे्यमधील सहभागीची हनवड करेल. 

2. सहभागीचं्या प्रश्ांची उत्तरे देण्यासाठी हस्तके्षप प्रोटोकॉल स्पष्ट केला जाईल. 

 जर सहभागीने भाग घेण्याचा हनणवय घेतला असेल तर सहभागीनंी संमती फॉमव भरावा. 

 सहभागीच्या संमतीनंतर अभ्यासाची प्रहिया सुरू होईल. 

 समावेश आहण वगळण्याच्या हनकषांची पडताळणी करण्यासाठी सहभागीकंडून तपशीलवार वैद्यकीय 

आहण इतर कोणत्याही शारीररक समसे्यचा इहतहास प्राप्त केला जाईल. 

 जर सहभागीला त्यांच्या कुटंुबातील सदस्यांसह या माहहतीवर चचाव करायची असेल तर संमती देण्यापूवी 

त्यांना तसे करण्याचा हक्क आहे. 

 सहभागीनंा सववसाधारण माहहती: 



94 
 

1. नाव: 

वय: 

हलंग: 

तारीख: 

2. आपणास प्रोफॉमाव भरण्याची आवश्यकता आहे आहण संशोधनाचा उदे्दश असा आहे की “30 ते 70 वषे 

वयाच्या स्ट्र ोक असलेल्या रूग्ांमधे्य एकट्या गुडघ्यापयंत छाती पयंत 90-90 हॅमस्टस्ट्र ंग स्ट्र ेहचंगपासून 90-

90 हॅमस्टस्ट्र ंगचा शॉटव टमव इफेक्ट: यादृस्टच्छक हनयंहत्रत चाचणी” 

. जर आपण से्वचे्छने अभ्यासामधे्य भाग घेऊ इस्टच्छत असाल तर आपण परीके्षची पूतवता होईपयंत 

प्रोफामाव दाखल करण्याच्या क्षणापासून आमच्यासह आमच्याकडे नोदंणी करणे अपेहक्षत आहे. 

 या कालावधीत आपणास अस्वस्थ वाटत असल्यास कृपया दयापूववक आम्हाला कळवा जेणेकरून 

आम्ही आपल्याला मदत करू आहण आपल्या अडचणी दूर करू. 

 तुम्हाला कोणतीही भरपाई आहण नुकसानभरपाई हदली जाणार नाही. 

 कोणत्याही क्षणी आपल्याला या संशोधन अभ्यासापासून दूर ठेवायचे असेल तर आपण तसे करण्यास 

मोकळे आहात आहण आमच्या बाजूने कोणताही अडथळा येणार नाही. 

7. अभ्यासाचे जोखीम, अस्वस्थता, फायदे आहण तोटे यांचे तपशील आपल्याला संमतीपत्र प्राप्त 

करण्यापूवी स्पष्ट केले जाईल. 

 या अभ्यासामधून हमळालेला डेटा गुप्तपणे संरहक्षत आहण राखला जाईल आहण जर फोटो वापरला गेला 

तर आपली ओळख उघड होणार नाही. 

9. अभ्यासासाठी आवश्यक असलेल्या चाचणी प्रहियेची सवव जोखीम आपल्याला स्पष्ट केली जाईल आहण 

त्यानुसार संमती घेतली जाईल. 

10. आपण थकल्यासारखे हकंवा कसोटी पूणव करण्यात अक्षम झाल्यास कृपया कृपा करुन आम्हाला 

कळवा जेणेकरुन आवश्यक पावले उचलता येतील. 

11.. आपण कोणत्याही क्षणी समाधानी नसल्यास आपण कोणत्याही पररणामाहशवाय कधीही माघार घेऊ 

शकता. 

12. संशोधकाचे नाव: 
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फोन नंबर: 

पत्ता: 

13. मागवदशवकाचे नाव: 

फोन नंबर: 

पत्ता: 

14. संस्थेचे नाव: 
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Annexure I (E):- 

प्रहतभागी सूचना पत्र: 

• उदे्दश्य: 

यह सुहनहित करने के हलए हक प्रहतभागी से हलस्टखत सहमहत प्राप्त की जाएगी। 

 

स्कोप: 

इस अध्ययन में  स्ट्र ोक के रोगी शाहमल हैं जो से्वच्छा से इस अध्ययन में भाग लेने के हलए तैयार हैं। 

 

 दाहयत्व: 

शोधकताव उन सभी प्रहतभाहगयो ंसे हलस्टखत सूहचत सहमहत प्राप्त करेगा जो अध्ययन में से्वच्छा से भाग ले 

रहे हैं। 

 

 प्रहिया: 

1. शोधकताव स्ट्र ोक आबादी के बीच प्रहतभागी का चयन करेगा। 

2. प्रहतभाहगयो ंके प्रश्ो ंका उत्तर देने के हलए हस्तके्षप प्रोटोकॉल को समझाया जाएगा। 

3. यहद प्रहतभागी ने भाग लेने का हनणवय हलया है तो प्रहतभागी द्वारा सहमहत फॉमव भरा जाना चाहहए। 

4. प्रहतभागी की सहमहत के बाद अध्ययन प्रहिया शुरू होगी। 

5. हवसृ्तत हचहकत्सा और हकसी भी अन्य शारीररक समस्या का इहतहास प्रहतभागी से प्राप्त हकया जाएगा 

ताहक समावेशन और बहहष्करण मानदंडो ंको सत्याहपत हकया जा सके। 

6. यहद प्रहतभागी अपने पररवार के सदस्यो ंके साथ इस जानकारी पर चचाव करना चाहते हैं तो वे सहमहत 

देने से पहले ऐसा करने के हकदार हैं। 

• प्रहतभाहगयो ंको सामान्य जानकारी: 

1. नाम: 

उम्र: 

हलंग: 

हदनांक: 
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2. आपको प्रोफामाव भरने की आवश्यकता होगी और अनुसंधान का उदे्दश्य अध्ययन करना है " घुटने से 

छाती तक का शॉटव टमव इफेक्ट प्लस 90-90 हैमस्टस्ट्र ंग स्ट्र ेहचंग बनाम 90-90 हैमस्टस्ट्र ंग अकेले 30 से 70 वषव 

की आयु के रोहगयो ंमें स्ट्र ेहचंग: एक यादृस्टच्छक हनयंहत्रत परीक्षण।" 

3. यहद आप से्वच्छा से अध्ययन में भाग लेने के इचु्छक हैं तो आपसे अपेक्षा की जाती है हक आप परीक्षण 

पूरा होने तक प्रोफामाव दास्टखल करने के क्षण से ही हमारे साथ नामांकन करें । 

4. यहद आप इस अवहध के दौरान असहज हैं, तो कृपया हमें बताएं ताहक हम आपकी मदद कर सकें  

और आपकी समस्याओ ंको दूर कर सकें । 

5. आपको कोई प्रहतपूहतव और मुआवजा नही ंहदया जाएगा। 

6. यहद हकसी भी क्षण आप इस शोध अध्ययन से हटना चाहते हैं तो आप ऐसा करने के हलए स्वतंत्र हैं और 

हमारी ओर से कोई बाधा नही ंहोगी। 

7. सहमहत पत्र प्राप्त करने से पहले अध्ययन के जोस्टखम, असुहवधा, फायदे और नुकसान का हववरण 

आपको समझाया जाएगा। 

8. इस अध्ययन से प्राप्त आंकडो ंको गोपनीय रूप से संरहक्षत और बनाए रखा जाएगा और यहद तस्वीर 

का उपयोग हकया जाता है तो आपकी पहचान उजागर नही ंकी जाएगी। 

9. अध्ययन के हलए आवश्यक हवहभन्न परीक्षण प्रहियाओ ंके सभी जोस्टखमो ंको आपको समझाया जाएगा 

और तदनुसार सहमहत ली जाएगी। 

10. यहद आप थकावट महसूस करते हैं या परीक्षण पूरा करने में असमथव हैं तो कृपया हमें बताएं ताहक 

आवश्यक कदम उठाए जा सकें । 

11.यहद आप हकसी भी क्षण संतुष्ट नही ंहैं तो आप हबना हकसी पररणाम के हकसी भी समय वापस ले 

सकते हैं। 

12. शोधकताव का नाम: 

फोन नंबर: 

पता: 

13. गाइड का नाम: 

फोन नंबर: 

पता: 

14. संस्थान का नाम: 
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ANNEXURE II (A) 

 

 

LETTER OF CONSENT 

 ―Short term effect of knee to chest plus 90-90 hamstring stretching versus 90-90 hamstring 

stretching alone in patients with stroke of age 30 to 70 years: A randomized controlled trial‖ 

 

1. I have received an explanation of the nature, purpose, duration and foreseeable effects and 

risks of the trial and what I will be expected to do. My questions have been answered 

satisfactorily. 

2. I understand that my participation in the trial is voluntary and that I may refuse to 

participate or may withdraw from the trial at any time, without penalty or loss of benefits to 

which I am otherwise entitled.  

3. I further understand that any information that becomes available during the course of the 

study that may affect my willingness to take part will be informed to me. 

 4. Institutional Ethics Committee authorities may wish to examine my medical records to 

verify the information collected. By signing this document, I give permission for this review 

of my records. 

 5. I understand that my identity will not be revealed in any report or publication. 

 6. I agree to take part in the above study.  

Name of the research participant ______________________ 

Signature/thumb impression of the research participant________________________ 
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Annexure II (B) 

संमेलनाचे पत्र 

 "30 ते 70 वषे वयाच्या स्ट्र ोक असलेल्या रूग्ांमधे्य एकट्या गुडघ्यापयंत छाती पयंत 90-90 हॅमस्टस्ट्र ंग 

स्ट्र ेहचंगपासून 90-90 हॅमस्टस्ट्र ंगचा शॉटव टमव इफेक्ट: यादृस्टच्छक हनयंहत्रत चाचणी" 
 

1. मला चाचणीचे स्वरूप, उद्दीष्ट, कालावधी आहण अपेहक्षत पररणाम आहण जोखमीचे स्पष्टीकरण प्राप्त 

झाले आहे आहण मी काय करावे अशी अपेक्षा आहे. माझ्या प्रश्ांची उत्तरे समाधानकारक आहेत. 

2. मला समजले आहे की चाचणीत माझा सहभाग ऐस्टच्छक आहे आहण मी भाग घेण्यास नकार देऊ 

शकतो हकंवा दंड हकंवा कोणताही फायदा न गमावता मी कधीही खटला मागे घेऊ शकतो हकंवा मला 

पात्र आहे. 

3,मला पुढे हे समजले आहे की अभ्यासाच्या वेळी उपलब्ध होणारी कोणतीही माहहती जी माझ्या 

सहभागाच्या इचे्छवर पररणाम करू शकते मला कळहवली जाईल. 

4.संस्थात्मक आचारसंहहता सहमतीचे अहधकारी गोळा केलेली माहहती सत्याहपत करण्यासाठी माझ्या 

वैद्यकीय नोदंी तपासू शकतात. या दस्तऐवजावर सही करून, मी माझ्या नोदंीचं्या या पुनरावलोकनासाठी 

परवानगी देतो. 

5.मला समजले आहे की माझी ओळख कोणत्याही अहवालात हकंवा प्रकाशनात प्रकट होणार नाही. 

6. मी वरील अभ्यासामधे्य भाग घेण्यास सहमत आहे. 

संशोधन सहभागीचे नाव ______________________ 

संशोधन सहभागीची स्वाक्षरी / अंगठा ठसा ____________________ 
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Annexure II(C) 

सहमहत - पत्र 

 " घुटने से छाती तक का शॉटव टमव इफेक्ट प्लस 90-90 हैमस्टस्ट्र ंग स्ट्र ेहचंग बनाम 90-90 हैमस्टस्ट्र ंग अकेले 

30 से 70 वषव की आयु के रोहगयो ंमें स्ट्र ेहचंग: एक यादृस्टच्छक हनयंहत्रत परीक्षण।" 

 

1. मुझे परीक्षण की प्रकृहत, उदे्दश्य, अवहध और दूरदशी प्रभावो ंऔर जोस्टखमो ंका स्पष्टीकरण प्राप्त हुआ 

है और मुझसे क्या करने की उम्मीद की जाएगी। मेरे सवालो ंका संतोषजनक जवाब हदया गया है। 

2. मैं समझता हं हक मुकदमे में मेरी भागीदारी सै्वस्टच्छक है और मैं हकसी भी समय परीक्षण से भाग लेने 

या वापस लेने से इनकार कर सकता हं, हबना हकसी दंड या लाभ के नुकसान के हजसके मैं अन्यथा 

हकदार हं। 

3. मैं आगे समझता हं हक अध्ययन के दौरान उपलब्ध होने वाली कोई भी जानकारी जो मेरे भाग लेने की 

इच्छा को प्रभाहवत कर सकती है, मुझे सूहचत हकया जाएगा। 

 4. संस्थागत आचार सहमहत के अहधकारी एकहत्रत जानकारी को सत्याहपत करने के हलए मेरे मेहडकल 

ररकॉडव  की जांच कर सकते हैं। इस दस्तावेज़ पर हस्ताक्षर करके, मैं अपने ररकॉडव  की इस समीक्षा की 

अनुमहत देता हं। 

 5. मैं समझता हं हक हकसी भी ररपोटव या प्रकाशन में मेरी पहचान उजागर नही ंकी जाएगी। 

 6. मैं उपरोक्त अध्ययन में भाग लेने के हलए सहमत हं। 

अनुसंधान प्रहतभागी का नाम ______________________ 

शोधाथी का हस्ताक्षर / अंगूठे का हनशान 
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ANNEXURE III (A) 

 PARAMETERS FOR ASSESSMENT OF OUTCOME MEASURES 

  METHODS OF DATA COLLECTION:  

• Procedure: Participants demographic data was evaluated, age in years, height in centimeter 

with a measuring tape and weight in kilogram on weighing machine was taken. 

 

Goniometry measurements for Hamstring flexibility:  

 • Therapist position: Side of the plinth  

• Position of subject: supine lying, with the hip on the side being tested in 90 degrees of 

flexion 
ref

 and knee flexed at 90 degrees.(ref) 

 • Fulcrum- lateral Epicondyle of the femur. 

 • Proximal arm: lateral Midline of the femur, using greater trochanter for a reference.  

• Distal arm: lateral Midline of fibula, using lateral Malleolus and fibular head for reference. 

 • Stabilization: stabilizing belt will be used to stabilize the other leg. 

 • Angle will be evaluated using knee extension deficit  KED  and if comes > 20 degrees then 

they will be included in the study. 

 • After the intervention post stretch angle will be measured by Universal goniometer and 

change will be recorded. 
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ANNEXURE III (B)  

CASE RECORD FORM 

DATE:______________________________________________________ 

NAME: _____________________________________________________ 

AGE:_______________________________________________________ 

GENDER:___________________________________________________ DOMINANCE: 

___________________________________________________ 

ADDRESS:__________________________________________________________ 

___________________________________________________  

PHONE NO.:________________________________________________ 

WEIGHT (kilogram):________________ 

 HEIGHT (centimeter):________________  

Pre Test            Post Test        Difference in Angles  
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ANNEXURE IV  

 

TIME LINE / GANTT CHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SR.NO  MONTHS 

1 Allocation of Guide March‘21 

2 Topic finalization for the 

synopsis 

March‘21-

May‘21  

3 Formulation of Research 

question 

May‘21-

June‘21 

4 Formulation of objectives June‘21 

5 Hypothesis formulation July‘21 

6 Protocol of Research 

 

July‘21 

7 Institutional, Ethics and 

BORS clearance obtained 

July‘21 

8 Submission to the University July‘21 

9 Data Collection Aug‘21-

April‘22 

10 Data Presentation and 

Analysis 

May‘22 

11 Writing Discussion and 

Conclusion 

May‘22-

June‘22 

12 Submission of thesis to 

MUHS 

Jul‘22 
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GANTT CHART 
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Annexure V 

 Master sheet 

 

 

 

 

 

 

sr.no Age Gender ht wt BMI Difference in angle affected side phase of rehabilitation type of stroke etiology  stroke

cm kg kg/m2 pre post

1 54 M 167.64 89 31.7 60 30 30 left  chronic MCA I

2 49 M 167.64 71 25.3 40 0 40 right sub acute, MCA I

3 65 M 152.4 65 28 55 25 30 left chronic PCA H

4 54 M 165.1 57 18.3 55 15 40 right chronic MCA I

5 60 M 165.1 70 25.7 45 10 35 left chronic MCA I

6 49 M 172.72 71 23.8 50 20 30 right chronic MCA I

7 58 F 157.48 63 25.4 50 20 30 right sub acute ACA I

8 45 M 152.4 45 19.4 40 0 40 right sub acute MCA I

9 53 M 162.56 60 22.7 45 20 25 left chronic MCA I

10 56 M 180.34 65 20 50 25 25 left chronic MCA I

11 70 M 165.1 75 27.5 45 20 25 right chronic MCA H

12 69 M 157.48 62 25 70 20 50 left chronic ACA I

13 52 M 167.64 79 28.1 40 15 25 right chronic ACA I

14 50 M 152.4 55 23.7 45 10 35 right acute MCA I

15 48 F 152.4 52 22.4 55 15 40 left acute MCA I

16 38 M 162.56 50 18.9 50 20 30 right chronic ACA H

17 40 F 144.78 64 30.5 45 20 25 right acute ACA I

18 60 M 180.34 90 27.7 50 25 25 left acute MCA I

19 70 M 160.02 60 23.4 60 30 30 right acute PCA H

20 62 M 165.1 70 25.7 50 25 25 left acute MCA I

21 40 M 182.88 82 24.5 60 35 25 left chronic ACA I

22 49 M 175 92 30 45 10 35 right sub acute MCA I

23 53 F 139.7 45 23.1 45 10 35 left chronic MCA I

24 32 M 152.4 42 18.1 60 40 20 left chronic MCA I

25 66 M 165.1 67 24.6 45 10 35 right acute ACA I

26 55 M 178 79 24.9 60 20 40 left chronic MCA I

27 66 M 170.18 80 27.6 55 25 30 right chronic MCA I

28 62 M 170.18 80 27.6 65 40 25 right chronic MCA I

29 57 M 165.1 60 22 70 40 30 right chronic PCA H

30 37 F 152.4 60 25.8 35 0 35 left sub acute MCA I

31 38 M 167.64 65 23.1 40 0 40 right chronic MCA I

Experimental group

Hamstring tightness
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sr.no Age Gender ht wt BMI difference in angle Affected side phase of rehabilitation Type of stroke etiology of stroke

cm kg kg/m2 pre post

1 47 M 167.64 67 23.8 50 30 20 right sub acute MCA I

2 48 M 180.34 82 25.2 45 10 35 left sub acute MCA I

3 70 M 177.8 69 21.8 30 10 20 right chronic MCA I

4 52 M 162.56 51 19.3 25 7 18 right sub acute ACA I

5 65 F 160.02 50 19.5 25 15 10 right chronic MCA I

6 63 M 170.18 68 23.5 55 35 20 left chronic ACA I

7 52 M 165.1 65 23.8 50 30 20 right sub acute MCA I

8 57 M 182.88 70 20.9 60 40 20 right sub acute MCA I

9 38 M 167.64 70 24.9 30 15 15 left sub acute MCA I

10 30 M 167.64 70 24.9 45 30 15 right sub acute MCA I

11 58 M 165.1 66 24.2 50 40 10 left chronic MCA I

12 69 M 162.56 70 26.5 65 45 20 left chronic MCA I

13 60 M 162.56 50 18.9 90 70 20 left chronic PCA I

14 59 F 149.86 74 33 45 25 20 right chronic MCA I

15 63 M 165.1 75 27.5 45 25 20 left sub acute MCA I

16 53 M 165.1 70 25.7 65 40 25 left sub acute MCA H

17 37 F 149.86 69 30.7 50 30 20 left chronic MCA I

18 50 M 167.64 55 19.6 50 30 20 right acute MCA I

19 56 F 160.02 76 29.7 40 20 20 left chronic MCA I

20 59 M 167.64 70 24.9 60 45 15 left chronic ACA H

21 51 M 162.56 55 20.8 50 40 10 left sub acute ACA H

22 38 M 170 68 23.5 30 10 20 left acute MCA I

23 67 M 160.02 65 25.4 30 20 10 left chronic MCA I

24 70 M 160.02 65 25.4 35 20 15 left acute MCA I

25 59 F 162.56 75 28.4 45 25 20 left sub acute MCA I

26 57 M 180.34 75 23.1 60 40 20 left acute MCA I

27 52 M 172.72 80 26.8 35 25 10 left acute MCA I

28 65 M 154.94 50 20.8 55 40 15 left acute ACA I

29 66 F 177 88 28.1 50 30 20 left chronic MCA I

30 38 M 172.72 70.78 23.7 45 25 20 right acute MCA I

31 44 M 154.94 45 18.7 50 35 15 right chronic MCA I

Control group

hamstring tightness
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Introduction 

 

Stroke: A medical neurological disorder that results in brain damage and cell death. When a 

stroke occurs, flow of oxygenated blood is reduced, that could lead to a blood clot in any 

artery leading to the brain. Because of a thrombus in an artery leading to the brain, the 

arteries narrow and obstruct the blood flow. The two main types of stroke: ischemic stroke 

(lack of blood supply) and haemorrhagic stroke (bleeding). An ischemic stroke is often 

caused by blood arterial restriction; nevertheless, this is a less common type of stroke. A 

haemorrhagic stroke is caused by bleeding into the brain or between the brain and its 

membrane. A burst brain aneurysmal dilation may cause potential bleeding. An ischemic 

stroke can be noticed in 3 to 4 hours and treated with a medication that splits up clots in small 

clusters.  Whereas haemorrhagic stroke may need a surgical intervention. . Stroke is the 

second greatest cause of mortality in adults aged 15 to 59 years old worldwide.(1,2) 

Post stroke is a condition after stroke; sign and symptom are visible soon after the occurrence 

of the brain attack. Symptoms can also be permanent. It can also include the inability to move 

(motor involvement) or feel (sensory involvement) or both, , difficulty understanding or 

speaking, dizziness or loss of vision; it can also be characterised by weakness in the arm 

(Upper limb), leg (Lower limb), or both, which can impair balance and impair contralateral 

voluntary motions.  There can also be alterations in sensation and muscular tone in the limbs, 

loss of proprioception, aphasia, emotional disturbances, and cognitive impairment are also 

possible. (3,4,5) 

A fall is caused by impaired postural control and a disturbance in walking patterns following 

a stroke. The most significant disability caused by brain damage is impaired balance 
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regulation. Muscular weakness, shortening of muscles with loss of Range of motion, altered 

muscle tone, and stiffness are all characteristics of balance impairment.(5,6) 

The ability to maintain the body in equilibrium or to control the body’s position in space for 

stability and orientation is called as balance. It is the essential part of sitting, sit to stand, 

standing and walking activities. Any alteration in maintain the balance may increase the risk 

of fall toward the paretic side. Balance is separated into two types: static balance and 

dynamic balance. Static balance is the ability to maintain stability and orientation with the 

centre of mass (COM) over the base of support (BOS) while the body is at rest. [6,7] Dynamic 

Balance is the capacity to maintain stability and orientation with the centre of mass (COM) 

over the base of support (BOS) while moving sections of the body. Due to lack of balance, it  

is difficult to perform motor control tasks, that involves the detection and integration of 

sensory input to assess body position and motion in space, as well as to carry out the 

musculoskeletal responses to regulate body position.(6,7) 

In 1963, Aquilinocosani, an Italian plastics maker, invented the Swiss ball (physio ball). The 

Swiss ball is a popular recreational and rehabilitation training tool. The Swiss Ball's pliable 

surface, presents a difficulty in maintaining dynamic balance, coordination, and trunk control. 

The detail biomechanical model was used to assess safe activities on firm ground, which 

create an ideal balance between muscle tension and minimal compressive stress. Upper body 

strength exercises on the ball stress the spinal stabilising musculature, resulting in beneficial 

endurance training effects. Following a stroke, studies have proved that certain movements of 

the upper and lower trunk are affected, leading to balance problems. (7) 

Swiss ball exercises, in conjunction with conventional workouts, are useful in improving 

motor function, trunk control, and muscular activation by preserving muscle synergy (5,7) 

Stretching and flexibility exercises increase proprioception, visual sensory feedback, and 
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hence recover function after a stroke. They also help to establish a considerable bodily 

awareness and sense of symmetry. Improves balance reaction, strength, and capacity of weak 

muscles. (7-8)  Other therapy approaches that incorporated Swiss ball exercises, such as motor 

learning, neurophysiological approach, balance training, stretch and strength exercises, were 

more helpful in maintaining balance and mobility. 

With the Swiss ball training, conventional physiotherapy procedures such as gait training 

exercises, stretching, strengthening, Icing/cryotherapy, passive and active movements, and 

proprioceptive neuromuscular facilitation technique (PNF) were also used. 
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RATIONALE OF THE STUDY 

 

The neurological lesion, which occur because of stroke, leads to permanent disability. It 

includes weakness, loss of equilibrium, abnormalities in gait, and trouble with daily life tasks. 

(10) 

Despite in acute and sub-acute phase post stroke, there is loss of balance due to weakness of 

muscles, vestibular system and the area of affection. (10,11)  

   Loss of balance is one of the most debilitating effects in patients with acute and sub-acute 

stroke condition.(11,12) 

Due to loss of ability in maintaining balance hampers the quality of life, and thus it increases 

the dependency of patients for performing the activities of living. 

The current approach of stroke rehabilitation focuses more on the task specific training  

which involves the regular practice of functional task. 

Besides improving the muscles strength, Swiss ball exercise facilitates muscle control of 

trunk musculature. Swiss ball exercises along with therapeutical exercises had been proved to 

be effective in enhancing balance and muscles strength in hemiplegic patients.(16,23) 

However, few studies have evaluated the effect of Swiss ball exercises in enhancing balance 

and muscles strength in hemiplegic patients. In these studies, the Swiss ball exercises have 

been used in addition with standard exercises program to find the effect on balance and 

muscles strength.(13,14,31,32) 

Thus, the current study will be done to observe the individual effect of Swiss ball exercise on 

balance in post stroke patients. 
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Research Question 

What is the effect of 4 weeks Swiss ball exercises program on berg balance score in post 

stroke patients aged 45¬65 years?  
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Hypothesis 

 

Null Hypothesis: 

There is no significant effect of 4-week training session of Swiss ball training exercises on 

Berg Balance Score. 

 

Alternate Hypothesis: 

 

There is significant effect of 4-week training session of Swiss ball training exercises on Berg 

Balance Scale. 
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Objective 

 

To study the effectiveness of four-week training session of Swiss ball exercises on berg 

balance score in post stroke patients aged 45¬65 years. 
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Review of Literature  

 

1 Dr AS Logeswaran, G Pushpa ET all 2022, conducted a study to investigate “Impact 

of Swiss ball exercise on selected physical fitness parameters of adolescent girls’ 

basketball players”. In which 30 adolescent girls basketball players were selected 

from Aluerina Matriculation higher secondary school and were randomly divided 

into 2 equal groups i.e. each group have 15 participants. Group one i.e. the 

experimental group; receive training session for 3 days per week for a period of 6 

weeks. Group two i.e. the control group was not given any type of training except 

their routine work. The physical fitness parameter were muscular strength (sit-ups), 

flexibility (sit and reach), balance (stoke balance test), agility (40*10 shuttle run). 

The data collected was significantly analyzed with‘t’ ratio to find out significant 

improvement if any at 0.05 level of confidence. The result of physical fitness 

parameter improved significantly due to impact of Swiss ball exercises with 

limitation of (diet, climate, life style) status and previous training. Different experts 

in field of sport science did result and investigation. Swiss ball training 

significantly improved muscular strength, flexibility, balance and agility of 

adolescent girls’ basketball players.(13) 

2 Hamed Arabie, Gholam ali, Farzane Taghian, 2022 conducted a study to investigate 

the effect of 8 weeks of selected core stability exercise on balance and quality of 

life in patients with diabetic neuropathy. The study was an applied research and 

experimental type in which pre-test and post-test with the control group was used. 

Thirty patients with diabetic neuropathy was selected and was randomly divided 

into two groups of experimental and control. The experimental group performed 
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selected 20 minutes core stability exercises for eight weeks per week. The control 

group followed their normal treatment protocol. The variables of balance and 

quality of life was evaluated by berg balance test and short form of quality-of-life 

questionnaire M for diabetic patients. Covariance test was used for interferential 

analysis of data. The result showed that there was effect of selected core stability 

exercises on balance and quality of life in the patients of diabetic neuropathy. It 

also showed that eight weeks of core stability training can be used in the process of 

physical rehabilitation of patients with diabetic neuropathy.(14) 

3 Yun Jeong lim and Soon Hee Kang 2022 conducted a study to recognize whether 

gym ball exercise in standing position was an effective intervention for improving 

muscle strength, balance, gait, and fall efficacy in stroke patients. A total number of 

24 stroke patients were selected and randomized into 3 groups having 8 

participants. Experimental group 1, experimental group 2 and control group. 

Experimental group 1  performed the gym ball exercise in standing position with 

group 2 performed the same exercise without the gym ball, and the control group 

performed general physical therapy for 4 weeks, five times a week in 30 minute 

sessions. Muscles strength, balance, gait, and fall efficacy was assessed using a 

hand held dynamometer, the Berg balance scale, the wearable BTS G-WALK® 

sensor and the Korean version of fall efficacy scale before and after respectively. 

Comparison was done using Wilcoxon signed rank test, Kruskal Wallis H test, 

Mann-Whitney U test. Bonferroni correction was performed when significant 

differences between groups was identified. Result: Muscles strength, BBS score, 

cadence and FES-K were significantly improved in all 3 groups. The weight 

bearing rate, gait speed and step length were significantly improved in-group 1 and 

2 after the intervention. The stride length and BBS score was significantly 
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improved in group 1 than in group 2 and control group. The muscle strength, 

weight bearing rate and FES-K was improved in-group 1 and 2 than the control 

group. Conclusion: Study showed that exercise with the gym ball in standing 

position could be an effective intervention in improving gait in stroke patients than 

same exercise without a gym ball.(15) 

4 Lukas Ugointas and Saule Sipaviciene 2022 conducted a study to investigate the 

effect of different physiotherapy programs on the Balance and Strength of the lower 

extremities in the elderly. Twelve-subject aged 65-75 years were divided into two 

groups with 6 participants in each group: the Swedish wall group and 

physiotherapy ball group. The subjects were given a physiotherapy exercise session 

for 30 minutes per day, 5 days a week for a period of 3 months. The subjects were 

made liable to leg strength and Balance test: sit- to-stand, stand up and go, 

Romberg and berg balance test. The speed pf the test was slowly decreasing 

between the two groups of the patients. Romberg’s test scores showed from one 

after the starting test was (2.1±0.7 points and 2.0±0.9 points after one month) and 

two (2.3±0.8 points and 2.6±0.5 points) and three ( 3.0±1.1 points and 2.8±0.8 

points). The participants who performed exercises with a physiotherapy ball 

obtained a higher score of the above test. The time spent completing the Berg 

variable step task was consistently and significantly decreased in the subjects who 

performed exercises on the Swedish wall (p=0.03) and those who exercised with 

physiotherapy ball (p=0.03) with increasing time, from start of the study. Result: 

From the data analysis it was observed that, 1 month after the start of the study, the 

sit-to-stand speed (2.3±1.0 s) was higher in the subjects who exercise on the 

Swedish wall, compared to subjects who performed exercises on physiotherapy ball 

(2.0±0.8) but after 2 months (1.5±0.3s and 2.0±0.9s) and after 3 months (1.3±0.3s 
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and 1.6±0.5s respectively). It showed that individual who performed exercises on 

physiotherapy ball had a better sit to stand at base line; 4 months after the start of 

the study, the sit to stand performance rates of both groups were relatively similar 

to (1.2±0.1s and 1.2±0.3s). The study concluded that the application of Swedish 

wall and physiotherapy ball both showed improvement in the elderly muscle leg 

strength and balance.(16) 

5 Hatice Yakut and Brucu Talu 2021 conducted a study to examine the effect of core 

strength training on flexibility and balance and sedentary healthy young adults. 

Forty-one sedentary healthy young students participated in this study. Treatment 

protocol included the abdominal corset technique, used for the activation of lumbar 

region multifidus and transverse abdominus muscles, stabilizing exercises 

consisting of straight-arm crunch, alternate arm and leg extension, wall squats, 

Shoulder Bridge, back extension, hamstring curls and leg raise were performed in 

different position for 20-30 minutes a day, 2 days a week for 6 weeks. The sit and 

reach test, lateral bending test, hip flexion flexibility test and the static and dynamic 

balance score was used for outcome measure and was calculated using the balance 

system SD ( Korebalance Premier-19 System Inc. USA). There was statistically 

significant improvement in the flexibility tests and dynamic balance parameters 

between pre and post training (p<0.05). There was no significant difference 

between pre and post values in static balance. It concluded that 6-weeks of core 

strength training was effective in increasing dynamic balance and flexibility but 

had no effect on static balance.(17) 

6 Riddhi H Pandya and Jayshree M Sutari 2021 conducted a study to examine the 

effect of Swiss ball trunk exercises on trunk control and functional balance in post 

stroke patients. Thirty subjects fulfilling the inclusion criteria was equally divided 
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into two groups. Group A (interventional group, 15 subjects) which received 

conventional physiotherapy along with Swiss ball trunk exercises and group B  

control group, 15 subjects ) received only conventional physiotherapy. Both the 

groups received treatment for 3 weeks, 6 days/week. Pre and Post assessment was 

done using Trunk impairment scale, Berg balance scale and Time up and Go test. 

Within group analysis, Wilcoxon signed rank test and for between group analysis, 

Mann Whitney U test was used. There was statistically significant improvement in 

trunk control and functional balance after 3 weeks. Thus, this study concluded that 

Swiss ball trunk exercises along with conventional physiotherapy is more effective 

in improving Trunk Control and Functional Balance in Post stroke patients.(19) 

7 Subrat N Samal, Snehal S Samal et all 2021 conducted a study to compare the effect 

of core strengthening exercise on Swiss ball and conventional exercise to improve 

trunk balance in hemiplegic patients after stroke. Seventy subjects were included in 

the study according to the inclusion and exclusion criteria and were divided into 

two groups. Group A received core strengthening exercise on Swiss ball along with 

conventional physiotherapy treatment, whereas Group B received core 

strengthening exercises along with conventional physiotherapy treatment. Both the 

groups followed the treatment protocol for 6 weeks. Pre assessment was done using 

the TIS, BBA and MBI. Post intervention the TIS, BBA and MBI of both the 

groups were assessed, Scores of both the groups improved but Group A showed 

more significant improvement than Group B. The level of significance was 

p<0.0001. The study concluded that both the intervention of group A and group B 

have improved the trunk balance and activity of daily living by making the patient 

functionally independent.(20) 
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8 Rangari et al 2020 conducted a study to show the efficacy of core strengthening 

exercises on Swiss ball versus Mat exercises for improving trunk balance in 

hemiplegic patients following stroke. A total number of 70 subjects were screened as 

per the inclusion and exclusion criteria. The subjects were divided into two groups, 

Group A received core strengthening exercises on Swiss ball along with 

conventional treatment and Group B receive core strengthening exercises along with 

the conventional treatment on Mat. Treatment session was done 5 days a week for 

45¬ 60 minutes. Pre and Post evaluation was done based on trunk impairment scale, 

brunel balance assessment, and modified barthel index. Result ; Subjects showed 

improvement in trunk balance following 6 weekof core strengthening exercises. Post 

intervention the trunk impairment scale brunel balance assessment and modified 

barthel index score of both groups improved but the Group A improved more 

significantly than Group B. The level of significance was p<0.0001. Conclusion- 

This study concluded that both the interventions have improved the trunk balance 

and activity of daily living by making the patients functionally independent. (21) 

 

9   MP Rajkumar conducted a study in 2019 to study the effectiveness of task      

oriented Swiss ball training on trunk control and functional balance in Patients with 

MCA stroke. Methodology- It was a Quasi experimental research design with 

purposive sampling was used. Eighteen patients were allocated in the study and 10 

patients in each group. Group A received Task oriented Swiss ball training whereas 

Group B received the conventional physiotherapy treatment. Post-test measures were 

taken after 6 weeks of training, The training was supervised program. Outcome 

measure, Trunk control was assessed by Trunk impairment scale and functional 

ability was assessed by Berg balance scale. Result¬ The data were analyzed using 
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independent t test and paired t test at 5% level of significance. The pretest mean 

value showed that there is no significance difference between two groups and 

posttest mean value showed improvement in functional balance. Value of trunk 

control were decreased after training in group A than in group B. Conclusion¬ This 

study concluded that task oriented Swiss ball training are effective to improve trunk 

control and functional balance among the patients with MCA stroke. (22) 

10 Kanika D Muniyar and Shrikant B Darade in 2018 conducted a study to evaluate the 

effect of Swiss ball training and Conventional physiotherapy to improve balance and 

mobility in post stroke patients. 40 subjects were selected from the age group 

between 45 and 65 and the study group was formed by using convenient sampling 

technique. Pre evaluation was done based on Berg Balance Scale and Time up and 

go test. The intervention used was the Swiss ball-training program with conventional 

physiotherapeutic technique for a period of 45 minute to 1 hour. Treatment session 

was done 2 ¬ 3 times per day and 3 ¬ 5 times per week. Then a post evaluation was 

done to conclude the result from the obtained data. By using the graph Pad version 

3.0 the considered p value for berg balance scale and time up and go test was > 0.05 

where they obtained value was p<0.0001, which is statistically significant. The 

results that the effect of Swiss ball training and Conventional physiotherapy was 

effective to improve balance and mobility and also showed a better quality of life in 

post stroke patients.(23) 

11 Suruliraj Karthikbabu et al conducted a study in 2018 to study the efficacy of trunk 

Regimes on Balance, Mobility, Physical function and Community Reintegration in 

chronic Stroke; A Parallel Group Randomized Trialin outpatients stroke unit. People 

with chronic stroke aged 30 and 75 years, first onset of unilateral cortical lesion, 

poor trunk performance, 10m independent walking ability with or without walking 
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aids, and absence of pusher syndrome were included. Trunk impairment scale 2.0, 

Brunel balance assessment, Tinetti scale, stroke impact scale 16, and Reintegration 

to normal living index were the measure. Experimental group performed upper and 

lower trunk movements using either plinth or Swiss ball where the control group 

received the standard physiotherapy. All the patients practiced 1-hour exercise 

session, 3 session a week over a duration of 6 weeks and followed up after 3 and 12 

months. Result- post intervention compared with the control group, the Plinth, and 

Swiss ball groups showed significant mean change in the outcome measure. These 

improvements was retained during three to twelve months follow up. Statistical 

significant was set at p<.05. Conclusion; Plinth and Swiss ball trunk exercise 

regimes showed significant improvement in balance, mobility, physical function, 

and community reintegration in chronic stroke as against standard physiotherapy.(36) 

12 Sumit Raghav and Anshika Singh 2017 conducted a study to know the Role of 

Swiss ball exercises in reducing pain, disability, and improving muscle endurance 

in patients with mechanical low backache. Material and Methods There was of an 

experimental design, with 30 subjects, 13 were female, 17 were male, all subjects 

were assigned according to the criteria (inclusion and exclusion) and carried out at 

physiotherapy opd of css hospital, Meerut. Disability and pain were assessed by 

using /odi and Vas score while endurance of abdominal and trunk extensor muscles 

assessed by using DAET and DEET score. The subjects re-assessed after the 

completion of 6-week intervention. The collected data were of mean and standard 

deviation of ODI, VAS, DAET and DEET score has been analyzes using SPSS 

software. The study done to find out the efficacy of Swiss ball exercises in 

reducing pain, disability and improving muscle endurance. Result: - The result 

showed that there was significance difference in pain, disability and muscles 
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endurance with their VAS, ODI score (p¬0.001) and DAET and DEET score 

respectively. Conclusion:- The study concluded that the difference from 1st to 42nd 

day in VAS, ODI, DAET and DEET score which showed that Swiss ball exercises 

are effective to decrease in pain, disability and improve muscle endurance. (30) 

13 M Young –Kwon Kim 2016, conducted a study to investigate the effect of the 

balance exercises using a Swiss ball in the absence of visual stimulus on static and 

dynamic balance abilities in elderly (≥65 years) subject. Twenty elderly subject 

with no relevant orthopedic history of back condition was selected for, and was 

divided into two groups. Experimental group (10 participants) and the control 

group (10 participants), treatment protocol included trunk stabilization exercises 

with a Swiss ball for 20 minutes, 5 times per weeks for 4 weeks. First, the subject 

was asked to sit on ball while lifting one arm or both arm. Second, the subject sat 

on ball (sole and heels on ground while bending the hip and knee joint at 90 degree 

and were asked to maintain the upright position for 20 second. Third, subjects 

performed pelvic tilt (anterior, posterior, left/right and rotations). Fourth, subjects 

place ball under their trunk while in a four-point kneeling position and lifted the 

arms and legs in following manner, opposite arm and leg lift for 5 seconds. Fifth, 

the subjects with prone position, the ball was placed beneath the feet and the hips 

were lifted for 5 seconds. During these exercises, the experimental group was 

blindfolded and control group was not. The experimental group showed significant 

improvement in velocity in the  evaluation of static balance and in time, total 

distance, and left/right movement distance in the evaluation of dynamic after 

intervention, whereas the control group showed significant improvement in time in 

the evaluation of dynamic balance, significant intergroup difference was observed 

after the intervention for velocity gain. The study concluded that exercising with 
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blindfold stimulates other senses by blocking visual information, and hence it 

enhances improvements in balance ability. (32) 

14 David G behm et all 2015, conducted a study to determine the effect of strength 

training using unstable surface on strength, power and balance performance across 

lifespan. A systematic review and meta-analysis eligibility criteria 209 articles were 

identified for review only controlled trials were included they investigated unstable 

surface in healthy individual and tested at least one measure of maximal strength, 

strength, endurance, muscle power or static and dynamic balance in total 22 studies 

made the inclusion criteria and it was coded according to age, sex, training 

modality, exercise and test modality result are search fail to identify studies that 

examine the effect of unstable surface versus stable surface or control condition in 

Children's and middle-aged adults however for studies where identify that 

investigated the effects of unstable surface versus control condition or stable 

surface in adolescence 15 studies where identify in young adults and three studies 

where identified in old adults. (33) 

15   Kothalanka Viswaja et al conducted a study to evaluate the effectiveness of trunk 

training and Swiss ball exercises in acute stroke patients. Method- in total 60 

patients according to inclusion criteria were selected and randomly divided into 2 

groups having 30 subjects in each group.  Balance and gait were assessed by  the 

trunk impairment scale and  gait parameters. Group A were given 30 minutes 

exercise of trunk training exercise and group B was given Swiss ball exercise for 5 

days a week, for 4 weeks. Result shows no significant difference between the 

groups post intervention. Post treatment improvement in trunk training group i.e. 

Group A(p<0.04) and Swiss ball group i.e. Group B(p<0.03) and the level of 

significance between the groups was (p>0.5). This study concluded that there was 
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significant difference between both the groups but when comparision was done 

between these two groups there is no significant difference. So there is no 

significant difference between the trunk training exercise and Swiss ball exercise 

on sitting balance and gait parameter in patients with stroke. 

 

16 Shrikrishna G. Shinde and Suvarna S. Ganvir conducted a study in 2014 to know the 

effect of Swiss ball training on trunk performances in patients with stroke. Study 

design was a systematic review and meta-analysis of randomized controlled trial. 

Selection criteria¬ Randomized, controlled trials with ≥ 1 year of follow up investigating 

the effect of Swiss ball training on improving trunk control. Result-The pulled value 

of meta-analysis shows that training concentrating on improving trunk control is 

effective in nature. Conclusion¬ The present meta-analysis conclude that Swiss ball 

training is effective in improving trunk control in stroke patients. (35) 

 

17 Savita Tamaria and Nidhi Kashyap 2013 conducted a study to compare the effect of 

core stability floor exercises and core stability ball exercises in the young male 

adults. Comparison between the effectiveness for core stability floor exercises and 

core stability ball exercises in young male adults. Thirty male volunteers from 

Banarsidas Chandiwala institute of physiotherapy. 15 subjects (experimental group) 

performed curl up, back extension exercises on physio-ball, and 15 subjects (control 

group) performed the same exercises on floor mat for 5 weeks. Comparison study. 

Back and Abdominal muscle testing grading for back and abdominal strength 

respectively, 5RM method for knee strength, Timed Single leg stance test with eyes 

open and eyes closed for balance assessment and pulse oximeter for heart rate 
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measurement. Mean and /standard deviation were used for comparison between pre 

and post training program measurements. There was a significant increase in the 

unilateral stance balance test value with physio-ball training program. This study 

indicate that the primary purpose of a physio-ball training should not be to gain 

stability, improve balance and proprioceptive capabilities.(37) 

 

18 Su Hee Choi et al 2012 conducted a study to know the effect of trunk stabilization 

exercises using Swiss ball and core stabilization exercise on balance and gait in 

elderly women. Method¬ 19 elderly women were randomly divided by the Swiss 

ball exercise group (10 subjects) and core stabilization exercise group (9 ssubjects). 

In a period of 4 weeks, they took trunk stabilizing exercises using Swiss ball and 

core stabilizing exercise for 60 minute 3 times a week. Balance and gait were 

measured by functional reach, One leg stand test with eye open, one leg stand test 

with eye closed, time up and go test and 6 m walking test. These test were measured 

at before exercise, 4 weeks after exercise and follow up period of 2 week. Result ¬ 

As a result in all measurement values there was no significance difference in two 

groups (p>.05) .In FRT,TUG,OLSTOE and 6MWT before exercise and 4 weeks 

after exercise, there was significant difference in both the groups (p<.05). moreover, 

according to the result from 4 week after follow up period of 2 week, without any 

particular exercise , in FRT and 6MWT there was no significant difference(p>.05). 

Conclusion¬ These finding indicate that trunk stabilization exercise using Swiss ball 

and core stabilization exercise is judged to be used for elderly people with gait and 

balance problem to prevent hurts from fall. (31) 
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19 Akshata Nayak et al 2012 to study that does training on Swiss ball improve trunk 

performances after stroke conducted a study. Twelve subjects having first unilateral 

stroke who can able to sit on stable surface independently for one minute was 

recruited. Intervention in addition to conventional individuals and supervised trunk 

exercises on Swiss ball, 45 minutes with adequate rest periods 10¬15 15 minutes, 6 

times a week for 3 weeks. Outcome measurement Trunk performance was evaluated 

by trunk impairment scale TIS by Verheyden. Result post intervention the study 

group has shown a improvement in TIS score A significant improvement was seen in 

dynamic balance and coordination subscales and also in total score of TIS. 

Conclusion training on Swiss ball improve trunk performances after stroke. (29) 

 

20 WJ Choi et al conducted a study in 2010 to study the effect of pattern of 

proprioceptive Neuromuscular Facilitation and Swiss ball exercises on static 

balance. Forty student from university were selected as subjects and divided into 

two experimental condition. There were two difference groups in the 

experimental conditions, which had to perform different exercise task. Swiss ball 

exercise group (20 no of participants) & proprioceptive neuro muscular 

facilitation exercise with Swiss ball exercise group (20 no of participants). The 

experimental group receive proprioceptive neuro muscular facilitation exercise 

for 20min and Swiss ball exercise for 40min, 3 times a week for 4 weeks. While 

another experimental group receive Swiss ball exercise for 40min, 3 times a week 

for 4 weeks. In order to evaluation effects of proprioceptive neuromuscular 

facilitation pattern, exercise with Swiss ball exercise and Swiss ball exercise in 

the two different experimental group subject was measured by a static balance 

statistical analysis was the test to compare the differences within group and the 
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SPSS to analyze the differences between group result the result of this study as 

follows the static balance was higher for the two different experimental group in 

post exercise then in three exercise p is more than 0.5 proprioceptive 

neuromuscular pattern exercise with Swiss ball exercise experimental group was 

significant difference better than another experimental group P is less than 0.5 

conclusion the proprioceptive neuromuscular facilitation pattern exercise with 

Swiss ball exercise can result in improved static balance better than Swiss ball 

exercise. (39) 

 

21 RJ murkute performed a study to  evaluate the benefits of Swiss ball exercises to 

individuals method the effectiveness of 6-week biometric training program on 

respiration rate of teak window player pretest and posters randomized group 

design where undertaken for present study which consists of an experimental 

group and control group equal number of subjects and is equal to 50 where 

assigned randomly to both groups the experimental group was exposed to six 

week biometric training program whereas no treatment was given to control group 

for the purpose of present research work or total of 100 week window players 

were randomly selected for the present research work the level of significance to 

test the obtained tea ratio was fixed at 0.05 level of confidence which was 

considered to be appropriate in review of the fact that highly sophisticated 

instruments and devices were not used for more engine level of significance by 

using t ratio the finding of the study show that there was a significant difference 

in the pretest and post test scores of experimental group in respiration rate as a 

result of 06 week biometric training practices whereas the finding of the study 

reveals that there is significant different in respiration rate in the pretest and 
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posters of experimental group and no significant difference in control group as a 

result of six week climate training.(40) 

 

22 Greet Verheyden et al conducted a study in 2006 to evaluate trunk performance in 

sub-acute and chronic stroke patients by means of the trunk control test and trunk 

impairment scale and to compare the trunk control test with the trunk impairment 

scale and its subscales in relation to balance, gait and functional ability after stroke. 

Fifty-one stroke patients, attending a rehabilitation program, participated in the 

study. Outcome Measure were evaluated with the Trunk Control Test, Trunk 

Impairment Scale, Tinetti balance and gait subscales, Functional Ambulation 

Category, 10¬m walk test, Time up and Go test and motor part of the Functional 

Independence Measure. Result¬ participants obtained z median score of 61 out of 

100 on the Trunk Control Test and 11 out of 23 for the trunk impairment scale. 

Twelve participants (24%) obtained the maximum score on the Trunk Control Test; 

no subject reached the maximum score on Trunk Impairment Scale. Measure of 

trunk performance were significantly related with values of balance, gait and 

functional ability. Conclusion¬ this study clearly indicates that trunk performance is 

still impaired in sub-acute and chronic stroke patients. When planning future follow 

up studies, use of the Trunk Impairment Scale has advantage that it has no ceiling 

effect. (18) 

23 A study conducted by Gregory J Lehman et al 2005 to study the Trunk muscles 

activity during bridging exercises on and off a Swiss ball. A Swiss ball is often 

incorporated into trunk strengthening programs for injury rehabilitation and 

performance conditioning; it is often assumed that the use of Swiss ball increases 

muscles activity. Method¬ Surface electrodes recorded the myoelectric activity of 
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the trunk muscles activity of trunk muscles during bridging exercises. Bridging 

exercises performed on the floor as well as on the liable surface that is on the Swiss 

ball. Result and Discussion¬ During the prone bridge the addition of an exercise ball 

resulted in increased myoelectric activity in rectus abdominis and external oblique. 

The internal oblique and erector spinae were not influenced. The addition a Swiss 

ball during supine bridging did not influence trunk muscles activity for any muscles 

studied. Conclusion -The addition of a Swiss ball is capable of influencing trunk 

muscles activity in the rectus abdominis and the external oblique musculature during 

prone bridge exercises. Modifying common bridging exercises can influence the 

amount of trunk muscles activity, suggesting that exercise routine can be design to 

maximize or minimize trunk muscles exertion depending on the need of the exercise 

population. (7) 

 

24 A study conducted by Marshall PW et al 2005 to assess the lumbo-pelvic muscles 

activity during different core stability exercises on and off a Swiss ball. It was 

prospective study design performed in the research laboratory where eight healthy 

volunteers from the university where taken. Intervention-Subjects performed four 

exercises on and off the Swiss ball; inclined press up, upper body roll out, single leg 

hold and quadruped exercises. Outcome Measure¬ Surface electromyography, 

Voluntary isometric contraction, Visual analogue scale. Result: there was a 

significant increase in activation of rectus abdominis with the performance of the 

single leg hold and at the top of the press up on the Swiss ball. This led to the 

changes in the relation between the activation of the lumbo-pelvic muscles measured. 

Conclusion ¬ Although there was evidence to suggest that the Swiss ball provides a 

training stimulus for the rectus abdominis, the relevance of this change to core 
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stability training requires further research because the focus of stabilization training 

is on minimizing rectus abdominis activity. Further support has also been provided 

about the quality of the quadruped exercises for core stability.(34) 

 

25 Ludmila L Cosio Lima et al in 2003 conducted a study to compare the effect of 5 

weeks of physio-ball core stability and balance exercises with conventional floor 

exercises in women. Where 30 subjects where selected and divided into two groups, 

15 subjects were the experimental group and 15 were the control group. Curl up 

exercises and the experimental group performed back extension exercises on the 

physio-ball and the control group performed same exercises on floor. Baseline and 

post training include electromyography recording of the rectus abdominis and 

erector spinae muscles, abdominal, back and knee strength measurement with Cybex 

Norm System and 2 Unilateral stance balance tests. Result¬ The physio-ball group 

was found to have a significantly greater mean change in EMG flexion and 

extension activity and greater balance score than the floor exercise group. 

Conclusion- Early adaptation in short term core exercise program using the physio-

ball resulted in greater gains in torso balance and EMG neural activity in previously 

untrained women when compared to performing exercises on the floor. (49) 

 

 

 

 

 

 



29 
 

Material and Methodology 

 

Study design: A Pre-test and post-test study 

Study settings: Physiotherapy OPD/ Tertiary health care Centre. Study 

population: Post stroke population of age group 45-65 years 

 Study duration: 18 months 

Sampling technique: A convenient sampling technique 

Sample size was determined considering the study of Kanika D Muniyar, Shrikant B 

Darade 2018 named, effect of Swiss ball training and conventional physiotherapy to 

improve balance and mobility in post stroke patient aged 45-65 years. 

The mean and standard deviation value for Berg Balance score was 47.4 and 4.06. 

The formula used for sample size is 

 

n  

Were L is level error which is absolute error L= 2 

Therefore required sample size is 32 which is rounded up to 35 

Paired T test 

i.e. level of size 

The sample size is calculated by using epi info software version 7. 
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Selection Criteria: 

• Inclusion criteria : 

• The age group involved 45-65 years. 

• Both men and women will be included. 

• Willing to participate 

• Post-stroke hemiplegic subject, acute and subacute (check through modified 

ashworth scale for spasticity it should be 1+ or 2). 

• Exclusion criteria: 

• Peripheral vascular disease. 

• Musculature injuries. 

• Cardiac abnormalities. 

• uncooperative subjects 

Withdrawal criteria: 

• If the patient is diagnosed for, any of the above stated disorders during study 

period. 

• Discontinuity in the treatment due to personal reasons.  
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Variables: 

 

1. Independent Variable: 

 Swiss Ball. 

2. Dependent 

Variable: 

 Balance 

 

.  
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Operational Definition 

 

1 Stroke: A Stroke is a medical emergency, which causes damage to the brain 

from interruption of its blood supply. 

2 Acute & Sub-Acute: It indicates very sudden onset >6 months. 

3 Swiss ball: Swiss ball is constructed of soft elastic, typically in 5 diameters of 

10-centimeter increments, from 35 cm to 85 cm, and filled with air. 

4 Berg Balance score: It is a scale used to measure static and dynamic balance. 

It is a 14-component scale.  

It is a gold standard scale.  

It has good reliability and validity. 
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Study instrument and Data Collection Tools: 

Material: 

• Outcome measures: Berg Balance scale 

 

 

 

 

• It is a 14-item scale, with total of 56 scores: 

Interpretation: 

41-56: low fall risk  

21-40: medium fall risk  

0-20 : high fall risk 
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Fig. 01 (Chair) 

 

 

Fig.02(Stepper) 
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Fig.03 (Unsupported chair) 

 

Fig.04 (Measuring Tape) 

 



36 
 

Fig. 05 (Swiss Ball) 

 

Fig. 06 (Stop watch) 
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Fig.07 (Record Sheet) 

 

 

Fig. 08 (Pen) 
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METHOD OF DATA COLLECTION 

 

The study is performed on acute and sub-acute stroke patients aged 45-65 years. Permission 

from the institutional head and ethics committee was taken. Intervention was explained. 

Written consent from the patients were taken. Subjects fulfilling the inclusion criteria were 

included in the study.  Demographic data is obtained. Pre-test Berg Balance score was 

noted. Participants were encouraged to perform exercise for 4 weeks. Post intervention Berg 

Balance score is noted. Data is collected and analyzed.  
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DATA ANALYSIS AND RESULT 

 

Statistical software EPI info version 7 is used for the data analysis. 

 

Test used for the statistical analysis was Paired T Test. 

 

The t-test is used to know the effect of 4 weeks training session of Swiss ball exercises on 

berg balance score in post stroke patients aged 45-65 years.  

  

Where level of significance is α=0.0 

• The data collected will be entered in the excel sheet. 

• Participant’s identity and information is kept confidential. 

• The mean SD and percentage is calculated. 

• (Pre and post) paired t test will be used. 

• Level of significance α=0.05 

• The data is utilized for further analysis. 
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Intervention 

 

Subjects is selected according to inclusion and exclusion criteria. They are selected from 

Physiotherapy OPD/Tertiary health Centre. 

 

Swiss ball training protocols included: 

Swiss ball training includes supine exercises, sitting exercises, Standing exercises,  Prone 

exercises, Trunk rotations, Swiss ball core stability enhancing exercises, Swiss ball balance 

and co-ordination exercises. 

 

 

1 Supine exercises: 

A) Bridging ( hamstring curl) 

B)  Lower trunk rotation  

 

 

A) Bridging: 

Patient was asked to lie down on mat in supine position. With hip flexed and knee 

extended, patient’s legs are kept on Swiss ball. Patient is asked to lift off the pelvis with the 

Swiss ball placed under knees, and then slowly and progressively the ball is placed under 

the foot, in order to increase the ability to maintain balance. The position is maintained for 

10sec. 
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Supine Exercise – Bridging with legs on Swiss ball. 
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Supine Exercises – Bridging with foot on Swiss ball 

B) Lower trunk rotations: In supine lying, with both the lower limbs supported on 

the Swiss ball. Then in crook lying position patient is asked to move the knees and 

rotate the pelvis on either sides. Slowly the position of Swiss ball is shifted from 

knees to foot end in order to gain more control. 
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2) Prone exercises: 

A) Swiss ball opposite arm and leg lift 

B) Back extension ( abdomen supported on ball) or T-raise 

 

 

A) Swiss ball opposite arm and leg lift: In prone position, patient lies down on 

belly-side, so that the navel is over the center of Swiss ball and trunk is 

supported. Initially both hands and feet are supported on floor. Then slowly 

patient lifts his alternate one arm and one leg (right arm and left leg) and 

maintains the position for 10 sec. 



44 
 

 

 

B) Back extension: In prone position, patient lies on the ball with umbilicus over 

the center of Swiss ball. Initially the upper body was relaxed and both feet were 

in contact with the floor. Then, both hands were kept behind the head with both 

feet on ground and patient was asked to lift the upper body up and extend his 

back. The position was maintained progressively for 5-10 sec. 
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3) Sitting exercises: 

 Trunk flexion and extension 

 Static sitting balance 

 Swiss ball rocking 

 Trunk lateral flexion 

 Forward reach 

 Lateral reach 

a) Trunk flexion & extension: In sitting position on Swiss ball, initially patient is 

asked to flex and extend the trunk without moving the for- wards or backwards. 

Then patient is asked to flex and extend his lumbar spine. slight rotations of the 

trunk also occur with flexion and extension. 
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b) Static sitting balance: The patient is told to sit firm on the Swiss ball and asked to 

maintain a correct back posture and feet on the ground. Position is maintained for 

10 sec. 
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c) Swiss ball rocking: Patient is made to sit on the Swiss ball and asked to rock 

(bounce) the pelvis and hips from side to side, front to back, up & down or in 

circular direction. 
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d) Trunk lateral flexion: In sitting position on Swiss ball, patient is asked to laterally 

flex his trunk. Upper and lower trunk lateral flexion initiates with the movement of 

shoulder and pelvis girdle 
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e) Forward reach: In sitting position on Swiss ball, patient is asked to reach the object 

in forward direction. So when the patient reaches forward towards the object, 

rotations also occur with the trunk flexion. 
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f) Lateral reach: In sitting position on Swiss ball, patient is asked to reach the object 

by flexing his trunk laterally. 

 

 

 

 

4) Standing exercises : 

a) Wall squatting exercises ( swiss ball squats) with knees in extension. 

b)  Wall squat with knees bending 
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a) Swiss ball wall squats with knee extension: patient is asked to Stand and hold 

the swiss ball behind the back, so that the swiss ball should get pressed between 

the wall and patient’s back. Keep the little distance between both the feets so that 

body can maintain balance. Maintain the position for 10sec. 
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b) Swiss ball wall squats with knee bending: Initailly, Patient is asked to stand 

and hold the swiss ball behind his back. Then patient is asked to slowly bend his 

knees with the ball supported where the ball is pinned between wall and 

patient’s back. Maintain the position with bent knees for 10 sec. 
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General Procedure: 

 

 

Requisite permission was taken 

 

 

Ethics and BOR committee clearance was taken 

 

 

Intervention protocol was explained 

 

 

Written consent from the subjects was taken 

 

Subjects fulfilling criteria was included 

 

Demographic data was obtained 

 

Pre-test Berg Balance score was noted 

 

Subjects was encouraged to perform the exercise program for 4 weeks 

 

Post intervention Berg Balance Score was noted. Pre and post intervention data were 

analyzed for the results 
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RESULT 

This study include 35 acute and sub-acute stroke patients (45-65 years) fulfilling the 

eligibility criteria with an aim to know the effect of 4 weeks training session of Swiss ball 

exercise on Balance in post stroke patients. 

 

Following are the observations; 

 

 Table 1 and Graph 1 shows the distribution of participants according to the age in years 

with 

• mean value 52.71  

• standard deviation 5.154 

•  

 Table 2 and Graph 2 shows the distribution of participants according to gender with, 

• Number of female 11 (31.3%)  

• Number of male 24 (68.6%) 

 

 Table 3 and Graph 3 shows distribution of participants according to Body mass index ( 

BMI ) with, 

• The mean of 22.8945 and standard deviation 2.88589 

• Frequency of normal participants 28 and 80.0% 

• Frequency of overweight participants 7 and 20%. 

 

 Table 4 shows the distribution of participants according to age, weight, height, BMI and 

its mean and standard deviation values, 
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• The mean value of age, weight, height and BMI are 52.71, 59.66, 1.6171 and 

22.8945 respectively. 

• The standard deviation of age, weight, height and BMI are 5.154, 6.860, .08002 

and 2.88589 respectively. 

 

 Table 5 and Graph 4 shows distribution of participants according to the diagnosis with, 

• The frequency and percentage of left hemiplegia 15 and 42.9% 

• Frequency and percentage of right Hemiplegia 20 and 57.1% respectively. 

 

 Table 6 and Graph 5  shows distribution of participants according to the duration of 

stroke in months 1, 2, 3, 4, 5, and 6 

• Frequency and percentage are 6, 7, 6, 7, 5, 4 and 17.1%, 20.0%, 17.1%, 20.0%, 

14.0%, 11.4%. 

 

 Table 7 and Graph 6 shows mean and standard deviation of pre and post values of Berg 

Balance Scale. 

 The mean and standard deviation value of Berg Balance Score at pre-test 

was 32.71 and 4.184 respectively. 

 The mean and standard deviation value of Berg Balance Score at post-test is 

37.11 and 4.227 respectively. 

 There is also an increase in the percentage of 11.85%. 

 The value of Paired T test post intervention is -23.88 and the p-value is 

<0.001 which denotes statistically significant. 

   

Thus, there is significant improvement of Berg Balance Score post intervention. 
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DISCUSSION 

 

The present study aimed to examine the effect of 4 weeks training session of Swiss ball 

exercise on balance in post stroke patients. The estimated sample size was 35 aged between 

45-65 years. After the approval from the university the sample collection was started.   

Subjects were selected based on selection criteria. Written consent of the patients and 

relatives were collected. 

The Subjects received Swiss ball training, which include Supine exercises (Bridging and 

Lower trunk rotations), Prone exercises (Swiss ball opposite arm and leg lift and back 

extension), Sitting exercise (Trunk flexion and extension, Static sitting balance, Swiss ball 

rocking, Trunk lateral flexion, Forward reach and Lateral reach) and Standing exercises 

(Swiss ball wall squats with knee extension and Swiss ball wall squats with knee flexion). 

Balance was measured by Berg Balance Scale respectively prior and after 4 weeks of 

intervention protocol. 

The good reliability and validity of outcome (Berg Balance Scale) was reported in the 

literature. The Berg Balance Scale shows high reliability (0.98) and concurrent validity 

(0.97). Thus, it is a useful tool for evaluating Balance in stroke patients. (26) 

The result of the present study showed statistically significant improvement in Berg Balance 

Scores post intervention with the p-value <0.001 in table no 7 (statistically significant) 

indicating that treatment protocol was effective in acute and sub-acute patients of stroke. 

  The present study shows statistically significant improvement in the scores of Berg Balance 

Scale with the treatment of Swiss ball training protocol i.e. supine exercises, prone exercises, 

sitting exercises and standing exercises. 

The force acting upon the body is stabilized by centre of mass (COM) and limitation of Base 

of support (BOS). Balance is the outcome of various system working together like Visual 
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system, Vestibular system, Proprioceptive system, musculoskeletal system and Cognitive 

system. Any abnormalities in these systems can cause risk of Balance loss.(19) 

The severity of stroke depends upon the size and location of the lesion, typical symptoms 

may include hemiparesis or hemiplegia, which leads to weakness, or complete paralysis. 

Postural problems may include loss of anticipatory activation of trunk muscles during 

voluntary movement, an increase in sway, delayed equilibrium reaction, reduced weight 

bearing on the affected (paretic) side, and increase the risk of falling. (25) 

Swiss ball exercises are effective in enhancing trunk control and functional mobility, it also 

anticipate in maintaining the synergy between the muscle groups. Exercise on Swiss ball 

assist stretching and flexibility with improving proprioception, visual sensory feedback, body 

awareness, sense of symmetry, equilibrium reaction and strength. (23) 

Dr A S Logeswaran et al. proved the effectiveness of effectiveness of Swiss ball exercises 

with limitation of (diet, climate, life style) status and previous training in improving muscles 

strength, flexibility, balance, agility of adolescent girls basketball players. (13) 

Kanika D Muniyar et al proved the effectiveness of Swiss ball exercises with conventional 

physiotherapy on balance and mobility in post stroke patients. (23) 

Sue Hee Choi et al. proved that trunk stabilization exercises using Swiss ball and core 

stabilization exercises is useful for elderly people with gait balance problem to prevent hurt 

from fall. (31) 

M Young Kim proved that exercising with blindfold stimulates other senses by blocking 

visual information, and hence enhancing the balance ability. (32)  

 In the current study Swiss ball, exercises might be one of the reason for improvement of 

balance. 
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STRENGTH 

 

The gold standard Berg Balance Scale was used as outcome measure to determine balance, 

which has excellent reliability and validity predicting static and dynamic balance, and risk of 

fall in patients. 

Easy availability of item/tools required to perform the protocol. 

It is cost effective.  
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WEAKNESS 

Age and gender wise equal distribution of patients were not done i.e. male and female was 

not equally distributed. 
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CONCLUSION 

Present study concluded that Swiss ball exercises are effective in improving balance in acute 

and sub-acute patients. 

However, Graph 7 shows significant improvement in the Berg Balance score post treatment. 

Thus study suggest that Swiss ball exercise protocol can be used a stand-alone rehabilitation 

program for acute and sub-acute stroke patients to improve balance. 
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CLINICAL IMPLICATIONS 

 

Swiss ball exercise protocol alone can be included in clinical practice for the 

patients having difficulty in maintaining balance initially. 
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RECOMMENDATIONS 

 

Effect of Swiss ball exercises can be studied in other conditions and results can be 

correlated. 

Home program of Swiss ball exercise can be recommended to the patients. 
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SUMMARY 

 

Stroke is a medical neurological condition, which causes damage to brain, due to 

reduced oxygen supply in blood to the brain. For acute and sub-acute patients 

maintaining balance become very difficult because of weak muscles and affection 

of vestibular system. Maintaining Balance is one of the impacted ability, which 

affects quality of life. A present study was pre-test and post-test study on 35 

individuals with acute and sub-acute stroke (age 45-65 years). The study was done 

to examine the effect of Swiss ball exercises on acute and sub-acute stroke patients 

on balance using Berg Balance Scale. The data was analyzed using paired-t test. 

The mean score and standard deviation value of Berg Balance Scale (BBS) post 

intervention is 37.11 and 4.227. It shows a significant improvement in Berg 

Balance Score after 4 weeks of intervention. Thus, this study concluded that Swiss 

ball exercises had proved effective in improving balance in in acute and sub-acute 

stroke patients. 
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TABLES AND GRAPHS 

 

Table 1: Distribution of sample according to age. 

 

 

 

 

Graph 1: Distribution of sample according to age.  

 

 

 

 

 

 

 

 

 

 

 

Age Group 

 Frequency Percent 

 

45-49 11 31.4 

50-54 12 34.3 

55-59 7 20.0 

60-64 5 14.3 

Total 35 100.0 

11
12

7

5

0

2

4

6

8

10

12

14

45-49 50-54 55-59 60-64

Age group

Age Distribution



65 
 

Interpretation: Table 1 and Graph 1 shows the distribution of participants according to the age 

in years. Number of patients in age group (45-49) is 11, age group (50-54) is 12, age group 

(55-59) is 7 and age group (60-64) is 5. 

 

 

Table 2: Distribution of sample according to gender. 

Gender 

 Frequency Percent 

 

Female 11 31.4 

Male 24 68.6 

Total 35 100.0 

Graph 2: Distribution of sample according to gender. 

 

 

 

 

 

 

 

 

 

 

Interpretation: Table 2 and Graph 2 shows the distribution of participants according to 

gender with number of female 11 (31.3%) and number of male 24 (68.6%) 

31%

69%

Gender

Female
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Table 3: Distribution of sample according to BMI. 

BMI Frequenc

y 

Percen

t 

 

18.5-24.99    Normal 28 80.0 

25-29.99       

Overweight 

7 20.0 

Total 35 100.0 

 

 

Graph 3: Distribution of sample according to BMI. 

 

 

 

 

 

 

 

 

 

 

 Interpretation: Table 3 and Graph 3 shows distribution of participants according to 

Body mass index ( BMI ) with the mean of 22.8945 and standard deviation 2.88589, with 

80%

20%

BMI

Normal

Overweight
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frequency of normal participants 28 and 80.0%, and frequency of overweight participants 

7 and 20%. 

 

 

 

Table 4: Distribution of sample according to age, weight, height, BMI its mean and 

standard deviation values. 

 

 Age Weight Height in 

Mt 

BMI 

N 35 35 35 35 

Mean 52.71 59.66 1.6171 22.8945 

Std. 

Deviation 

5.154 6.860 .08002 2.88589 

 

Interpretation: Table 4  shows the distribution of participants according to age, weight, 

height, BMI and its mean and standard deviation values. The mean value of age, weight, 

height and BMI are 52.71, 59.66, 1.6171 and 22.8945 respectively. The standard deviation of 

age, weight, height and BMI are 5.154, 6.860, .08002 and 2.88589 
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Table 5 : Distribution of sample according to diagnosis. 

 

Diagnosis 

 Frequency Percent 

 

Left hemiplegia 15 42.9 

Right hemiplegia 20 57.1 

Total 35 100.0 

 

 

Graph 4: Distribution of sample according to diagnosis. 
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Interpretation: Table 5 and Graph 4 shows distribution of participants according to the 

diagnosis with the frequency and percentage of left hemiplegia 15 and 42.9%, frequency and 

percentage of right Hemiplegia 20 and 57.1% 

Table 6: Distribution of sample according to duration of stroke. 

Duration of stroke 

 Frequency Percent 

 

1 months 6 17.1 

2 months 7 20.0 

3 months 6 17.1 

4 months 7 20.0 

5 months 5 14.3 

6 months 4 11.4 

Total 35 100.0 

 

Graph 5: Distribution of sample according to duration of stroke. 
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Interpretation: Table 6 and Graph 5  shows distribution of participants according to the 

duration of stroke in months 1, 2, 3, 4, 5, and 6 with frequency and percentage are 6, 7, 6, 7, 

5, 4 and 17.1%, 20.0%, 17.1%, 20.0%, 14.0%, 11.4%. 

Table 7: Pre-test and Post-test values of Berg Balance Score. 

Berg Balance 

Score 

Mean Std. 

Deviation 

% of 

Increas

e 

T test P value 

 

Pre test 32.71 4.184 

11.85 -23.88 <0.001  

Post test 

37.11 4.227 

 

 

 

Graph 6:  Pre-test and Post-test values of Berg Balance Score. 
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Interpretation: The mean and standard deviation value of Berg Balance Score at 

pre-test was 32.71 and 4.184 respectively. The mean and standard deviation value 

of Berg Balance Score at post-test is 37.11 and 4.227 respectively. There is also an 

increase in the percentage of 11.85%. The value of Paired T test post intervention is 

-23.88 and the p-value is <0.001 which denotes statistically significant. 
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Annexures  

ANNEXURE I (A) -Case record form ANNEXURE I  

ANNEXURE II (A)- Patient information sheet (Including English, Marathi, Hindi). 

ANNEXURE II (B)-Letter of consent (Including English, Marathi, Hindi). ANNEXURE II 

(C)-Permission letters(A,B,C) 
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Annexure I  

 

Date:- ________ 

Name:-   

 

Age:-  Gender:-_________________ 

Address:- 

  

 

 

Phone no.:-   

Duration of stroke:-   

 

 

 

 

 

 

 

 

 

 

 

 

Parameters Values pre 

Intervention 

Values post 

intervention 

Berg Balance score   
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Annexure II (A) 

 

Participant information sheet: 

• Purpose: 

To ensure that written consent will be obtained from participant. 

 

 

• Scope: 

This study includes acute and sub-acute stroke patients who are voluntarily willing to 

participate in this study. 

• Responsibilities: 

The researcher will obtain written informed consent from all the participants who are 

voluntarily participating in the study. 

• Procedure: 

1. The researcher will select participant among stroke population 

2. The intervention protocol will be explained to answer the queries of the 

participants. 

3. If the participant decides to participate then consent form should be filled by 

participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the 

participant so as to verify the inclusion and exclusion criteria. 

6. If the participant wants to discuss this information with their family members then they 

entitled to do so before giving the consent. 
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• General information to participants: 

1. Name : 

 

Age: 

Gender: 

Date: 

2. You would be required to fill the proforma and the purpose of the research is to study 

“Effect of 4 weeks Training session of Swiss ball exercises on balance in post stroke patients 

aged 45-65 years; A Pre-test and Post-test study.” 

3. If you are willing to voluntarily participate in the study then you are expected to enrol 

with us right from the moment of filing proforma till the completion of the test. 

4. If you are uncomfortable during this period then kindly let us know so that we can 

help you and overcome your problems. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free 

to do so and there would not be any hindrance from our side . 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 

8. The data obtained from this study would be confidentially protected and maintained 

and if the photograph is used then your identity would not be revealed. 

9. All the risk of various test procedures required for the study will be explained to 

you and accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete the test please kindly let us know so that 

the necessary steps can be initiated. 
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11.  If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

12.  Name of the researcher: 

 

Phone number: 

Address: 

13.  Name of the guide: 

 

Phone number: 

Address: 

14. Name of the institute: 
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                                                   Anexxure II -B 

सहभागी माहहती पत्रक: 

• उद्देश: 

सहभागींकडून लेखी संमती घेतली जाईल याची खात्री करण्यासाठी. 

 

 

• व्याप्ती: 

या अभ्यासामध्ये स्वेच्छेने या अभ्यासात सहभागी होण्यास इच्छुक असलेल्या तीव्र आहि उप-तीव्र स्रोक रुगिांचा समावेश आह.े 

• जबाबदाऱ्या: 

अभ्यासात स्वेच्छेने भाग घेिाऱ्या सवव सहभागींकडून संशोधक लेखी सहूचत संमती प्राप्त करेल. 

• प्रहिया: 

1. संशोधक स्रोक लोकसंख्येमधून सहभागी हनवडेल 

2. सहभागींच्या प्रश्ांची उत्तरे देण्यासाठी हस्तके्षप प्रोटोकॉल स्पष्ट केला जाईल. 

3. जर सहभागीने सहभागी होण्याचे ठरवले तर सहभागीने संमती फॉमव भरला पाहहजे. 

4. सहभागीच्या संमतीनंतर अभ्यास प्रहिया सरुू होईल. 

5. तपशीलवार वैद्यकीय आहि इतर कोित्याही शारीररक समस्यांचा इहतहास सहभागींकडून प्राप्त केला जाईल जेिेकरून समावेश आहि वगळण्याच्या 

हनकषांची पडताळिी करता येईल. 

6. जर सहभागीला या माहहतीवर त्यांच्या कुटंुबातील सदस्यांशी चचाव करायची असेल तर त्यांना संमती देण्यापवूी तसे करण्याचा अहधकार आहे. 

 

 

• सहभागींना सामान्य माहहती: 

1. नाव: 

 

वय: 

हलंग: 

तारीख: 

2. तुम्हाला प्रोफॉमाव भरिे आवश्यक आह ेआहि संशोधनाचा उद्देश "45-65 वषे वयोगटातील स्रोकनंतरच्या रुगिांमध्ये संतुलनावर हस्वस बॉल 

व्यायामाच्या 4 आठवड यांच्या प्रहशक्षि सत्राचा प्रभाव; एक पवूव चाचिी आहि चाचिी नंतरचा अभ्यास." 
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3. जर तुम्ही स्वेच्छेने अभ्यासात सहभागी होण्यास इच्छुक असाल तर तुम्ही प्रोफॉमाव भरण्याच्या क्षिापासनू चाचिी पिूव होईपयंत आमच्याकडे नोंदिी 

करिे अपेहक्षत आहे. 

4. या काळात तुम्हाला अस्वस्थ वाटत असेल तर कृपया आम्हाला कळवा जेिेकरून आम्ही तुम्हाला मदत करू शकू आहि तुमच्या समस्यांवर मात 

करू शकू. 

5. तुम्हाला कोितीही प्रहतपतूी आहि भरपाई हदली जािार नाही. 

6. जर तुम्हाला कोित्याही क्षिी हा संशोधन अभ्यास थांबवायचा असेल तर तुम्ही तसे करण्यास मोकळे आहात आहि आमच्या बाजनेू कोिताही 

अडथळा येिार नाही. 

7. संमतीपत्र प्राप्त करण्यापवूी अभ्यासातील जोखीम, अस्वस्थता, फायदे आहि तोटे यांचे तपशील तुम्हाला समजावनू सांहगतले जातील. 

8. या अभ्यासातून हमळालेला डेटा गोपनीयपिे संरहक्षत आहि राखला जाईल आहि जर फोटो वापरला असेल तर तुमची ओळख उघड केली जािार 

नाही. 

9. अभ्यासासाठी आवश्यक असलेल्या हवहवध चाचिी प्रहियेची सवव जोखीम तुम्हाला समजावनू सांहगतली जाईल आहि त्यानसुार संमती घेतली 

जाईल. 

10. जर तुम्हाला थकल्यासारखे वाटत असेल हकंवा चाचिी पिूव करता येत नसेल तर कृपया आम्हाला कळवा जेिेकरून आवश्यक पावले सरुू करता 

येतील. 

11. तुम्ही कोित्याही क्षिी समाधानी नसल्यास कोित्याही पररिामाहशवाय तुम्ही कधीही माघार घेऊ शकता. 

12. संशोधकाचे नाव: 

 

फोन नंबर: 

पत्ता: 

13. मागवदशवकाचे नाव: 

 

फोन नंबर: 

पत्ता: 

14. संस्थेचे नाव: 
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                                                         Anexxure II-C 

प्रहतभागी सचूना पत्रक: 

• उद्देश्य: 

यह सहुनहित करने के हलए हक प्रहतभागी से हलहखत सहमहत प्राप्त की जाएगी। 

 

 

• दायरा: 

इस अध्ययन में तीव्र और उप-तीव्र स्रोक के रोगी शाहमल हैं जो स्वेच्छा से इस अध्ययन में भाग लेने के इच्छुक हैं। 

• उत्तरदाहयत्व: 

शोधकताव उन सभी प्रहतभाहगयों से हलहखत सहूचत सहमहत प्राप्त करेगा जो स्वेच्छा से अध्ययन में भाग ले रह ेहैं। 

• प्रहिया: 

1. शोधकताव स्रोक आबादी के बीच प्रहतभागी का चयन करेगा 

2. प्रहतभाहगयों के प्रश्ों का उत्तर देने के हलए हस्तके्षप प्रोटोकॉल की व्याख्या की जाएगी। 

3. यहद प्रहतभागी भाग लेने का हनिवय करता ह ैतो प्रहतभागी द्वारा सहमहत फॉमव भरा जाना चाहहए। 

4. प्रहतभागी की सहमहत के बाद अध्ययन प्रहिया शरुू होगी। 

5. हवस्ततृ हचहकत्सा और हकसी भी अन्य शारीररक समस्या का इहतहास प्रहतभागी से प्राप्त हकया जाएगा ताहक समावेश और बहहष्करि मानदंड को 

सत्याहपत हकया जा सके। 

6. यहद प्रहतभागी इस जानकारी पर अपने पररवार के सदस्यों के साथ चचाव करना चाहते हैं तो वे सहमहत देने से पहले ऐसा करने के हकदार हैं। 

 

 

• प्रहतभाहगयों को सामान्य जानकारी: 

1. नाम : 

 

आय:ु 

हलंग: 

हदनांक: 

2. आपको प्रोफामाव भरने की आवश्यकता होगी और शोध का उद्देश्य "45-65 वषव की आय ुके पोस्ट स्रोक रोहगयों में संतुलन पर हस्वस बॉल अभ्यास 

के 4 सप्ताह के प्रहशक्षि सत्र का प्रभाव" का अध्ययन करना ह;ै एक प्री-टेस्ट और पोस्ट-टेस्ट स्टडी।" 
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3. यहद आप स्वेच्छा से अध्ययन में भाग लेने के इच्छुक हैं तो आपसे यह अपेक्षा की जाती ह ैहक आप प्रोफामाव दाहखल करने के क्षि से परीक्षा के परूा 

होने तक हमारे साथ नामांकन करें। 

4. अगर आप इस दौरान असहज महसूस करते हैं तो कृपया हमें बताएं ताहक हम आपकी मदद कर सकें  और आपकी समस्याओ ंको दरू कर सकें । 

5. आपको कोई प्रहतपहूतव और मआुवजा नहीं हदया जाएगा। 

6. यहद आप हकसी भी क्षि इस शोध अध्ययन को छोड़ना चाहते हैं तो आप ऐसा करने के हलए स्वतंत्र हैं और हमारी ओर से कोई बाधा नहीं होगी। 

7. सहमहत पत्र प्राप्त करने से पहले अध्ययन के जोहखम, असहुवधा, फायदे और नुकसान का हववरि आपको समझाया जाएगा। 

8. इस अध्ययन से प्राप्त आंकड़ों को गोपनीय रूप से संरहक्षत और अनरुहक्षत हकया जाएगा और यहद फोटो का उपयोग हकया जाता है तो आपकी 

पहचान उजागर नहीं की जाएगी। 

9. अध्ययन के हलए आवश्यक हवहभन्न परीक्षि प्रहियाओ ंके सभी जोहखमों के बारे में आपको समझाया जाएगा और तदनसुार सहमहत ली जाएगी। 

10. यहद आप थका हुआ महससू करते हैं या परीक्षि परूा करने में असमथव हैं, तो कृपया हमें बताएं ताहक आवश्यक कदम उठाए जा सकें । 

11. यहद आप हकसी भी क्षि संतुष्ट नहीं हैं तो आप हबना हकसी पररिाम के हकसी भी समय वापस ले सकते हैं। 

12. शोधकताव का नाम: 

 

फोन नंबर: 

पता: 

13. गाइड का नाम: 

 

फोन नंबर: 

पता: 

14. संस्थान का नाम: 
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Annexure III(A) 

LETTER OF CONSENT  

“Effect of 4 weeks training session of Swiss ball exercises on balance in post stroke patients 

aged 45-65 years: A Pre-test and Post-test study.”  

1.I have received an explanation of the nature, purpose, duration and foreseeable effects and 

risks of the trial and what I will be expected to do. My questions have been answered 

satisfactorily.  

2. I understand that my participation in the trial is voluntary and that I may refuse to 

participate or may withdraw from the trial at any time, without penalty or loss of benefits to 

which I am otherwise entitled.  

3. I further understand that any information that becomes available during the course of the 

study that may affect my willingness to take part will be informed to me.  

4. Institutional Ethics Committee authorities may wish to examine my medical records to 

verify the information collected. By signing this document, I give permission for this review 

of my records.  

5. I understand that my identity will not be revealed in any report or publication.  

6.I agree to take part in the above study.  

Name of the research participant ______________________  

Signature/thumb impression of the research participant________________________  
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Annexure III (B):- 

समेंलनाचे पत्र  

"45-65 वषे वयोगटातील पोस्ट स्रोक रुगिांमध्ये संतुलनावर हस्वस बॉल व्यायामाच्या 4 आठवड यांच्या प्रहशक्षि सत्राचा प्रभाव: एक पवूव चाचिी 

आहि चाचिी नंतरचा अभ्यास." 

 

1. मला चाचा्ाा चे स्ट्ा्वरूप, उद्द ष्ट, कालावध  आण ्अपेक्षक्षत पररा्ाााम आण ्जोखम चे स्ट्ा्पष्ट कर ्प्राप्त झाले आहे 

आण ्म  काय करावे अश  अपेक्षा आहे. माझ्या प्रशनांच  उत्तरे समाधानकारक आहेत.  

2. मला समजले आहे की चाचा्ाा त माझा सहभाग ऐव्चच्छक आहे आण ्म  भाग घेण्यास नकार देऊ शकतो क्रकंवा दडं क्रकंवा 

को्ताह  फायदा न गमावता म  कध ह  खटला मागे घेऊ शकतो क्रकंवा मला पात्र आहे.  

3,मला पुढे हे समजले आहे की अभ्यासाच्या वेळ  उपलब्ध होाा्र  को्त ह  माहहत  ज  माझ्या सहभागाच्या इच्छेवर पररा्ाााम 

करू शकते मला कळववल  जाईल.  

4.ससं्ट्ा्थात्मक आचारसहंहता सलमत चे अगधकार  गोळा केलेल  माहहत  सत्यावपत करण्यासाठ  माझ्या वैद्यकीय नोंद  तपास ू

शकतात. या दस्ट्ा्तऐवजावर सह  करून, म  माझ्या नोंदींच्या या पुनरावलोकनासाठ  परवानग  देतो.  

5.मला समजले आहे की माझ  ओळख को्त्याह  अहवालात क्रकंवा प्रकाशनात प्रकट होाा्र नाह .  

6. म  वर ल अभ्यासामध्ये भाग घेण्यास सहमत आहे.  

सशंोधन सहभाग चे नाव ______________________  

सशंोधन सहभाग च  स्ट्ा्वाक्षर  / अंगठा ठसा ____________________  
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Annexure III(C):- 

सहमनत -पत्र  

"हस्वस बॉल के 4 सप्ताह के प्रहशक्षि सत्र का प्रभाव स्रोक के बाद 45-65 वषव की आय ुके रोहगयों में संतुलन पर होता है: एक पवूव-परीक्षि और 

परीक्षि के बाद का अध्ययन।" 

 

1. मुझे पर क्ष ्की प्रकृनत, उदे्दशय, अवगध और दूरदश  प्रभावों और जोणखमों का स्ट्ा्पष्ट कर ्प्राप्त हुआ है और मुझसे क्या करने 

की उम्म द की जाएग । मेरे सवालों का सतंोषजनक जवाब हदया गया है।  

2. मैं समझता ह ं क्रक मुकदमे में मेर  भाग दार  स्ट्ा्वैव्चच्छक है और मैं क्रकस  भ  समय पर क्ष ्से भाग लेने या वापस लेने से 

इनकार कर सकता ह ं, बबना क्रकस  दडं या लाभ के नुकसान के व्चजसके मैं अन्यथा हकदार ह ं।  

3. मैं आगे समझता ह ं क्रक अध्ययन के दौरान उपलब्ध होने वाल  कोई भ  जानकार  जो मेरे भाग लेने की इच्छा को प्रभाववत कर 

सकत  है, मुझे सगूचत क्रकया जाएगा।  

4. ससं्ट्ा्थागत आचार सलमनत के अगधकार  एकबत्रत जानकार  को सत्यावपत करने के ललए मेरे मेडडकल ररकॉडव की जांच 

कर सकते हैं। इस दस्ट्ा्तावेज़ पर हस्ट्ा्ताक्षर करके, मैं अपने ररकॉडव की इस सम क्षा की अनुमनत देता ह ं।  

5. मैं समझता ह ं क्रक क्रकस  भ  ररपोटव या प्रकाशन में मेर  पहचान उजागर नहीं की जाएग ।  

6. मैं उपरोक्त अध्ययन में भाग लेने के ललए सहमत ह ं।  

अनुसधंान प्रनतभाग  का नाम ______________________  

शोधाथ  का हस्ट्ा्ताक्षर / अंगूठे का ननशान  
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Annexure IV(A) 

A)PERMISSION LETTER  

To,  

The Head of Institute,  

__________________  

___________________  

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work in diagnosed chronic stroke patients.  

My research topic is “Effect of 4 weeks training session of swiss ball exercises on balance in 

post stroke patients aged 45-65 years: A Pre test and Post test study.”  

I kindly request you to do the needful in this regard.  

Thanking you in anticipation.  

Yours sincerely,  

Research student  

Date:  

Place:  

Guide Head of Institute  
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                                                            Annexure IV B 

 

B) PERMISSION LETTER  

To,  

The Chairman,  

Ethical Committee.  

______________  

______________  

Subject: Permission to carry out research work.  

Respected sir/madam  

I, Mr/Miss_____________ , student of Master of Physiotherapy, would request you to grant 

me permission to carry out my research work.  

My research topic is, “Effect of 4 weeks training session of Swiss ball exercises on balance in 

post stroke patients aged 45-65 years: A Pre-test and Post-test study.”  

I promise that the ethics as well as participants care shall be duly complied.  

I kindly request you to do the needful in this regard.  

Yours sincerely,  

Research student  

Date:  

Place:  
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Timeline/Gantt chart of Dissertation  

 

 

 

 

 

 

 

 

 

 

 



94 
 

MASTER SHEET 

 

 

 

         Berg Balance Score/56 

Sr No Age Gender Weight Height Diagnosis Duration of stroke pre test  post test 

         

1 50 M 60 kg 5'5 right hemiplegia 5 months 38  43 

2 53 M 56 kg 5'6 right hemiplegia 2 months 34  37 

3 45 M 58 kg 5' left hemiplegia 6 months 38  42 

4 45 M 64 kg 5'4 right hemiplegia 4 months 36  39 

5 51 M 63 kg 5'6 right hemiplegia 4 months 34  38 

6 47 M 56 kg 5'4 right hemiplegia 6 months 34  39 

7 54` M 54 kg 5'4 right hemiplegia 5 months 36  41 

8 56 F 69 kg 5'2 left hemiplegia 5 months 38  42 

9 50 F 76 kg 5'4 right hemiplegia 5 months 38  43 

10 49 M 59 kg 5'6 right hemiplegia 4 months 32  37 

11 52 M 61 kg 5'8 right hemiplegia 2 months 36  41 

12 58 F 51 kg 6' left hemiplegia  3 months 32  37 

13 54 M 63 kg 5'7 left hemiplegia 1 months 34  40 

14 61 F 59 kg 5' right hemiplegia 2 months 28  31 

15 58 M 52 kg 5'2 left hemiplegia 2 months 30  33 

16 60 M 49 kg 5' left hemiplegia 3 months 33  37 

17 56 F 61 kg 5' right hemiplegia 2 months 26  32 

18 54 F 59 kg 5'2 left hemiplegia 1 months 28  32 

19 48 F 52 kg 5'3 left hemiplegia 1 months 34  37 

20 50 M 59 kg 5'4 right hemiplegia 4 months 35  40 

21 46 M 68 kg 6' Right hemiplegia 2 months 26  31 

22 48 M 54 kg 5'4  Right Hemiplegia 4 Months 33  40 

23 45 M 63 kg 5'6 left hemiplegia 3 months 31  35 

24 52 M 68 kg 5'5  Right Hemiplegia 2 months 35  39 

25 58 F 50 kg 5'2 Right hemiplegia 5 months 38  44 

26 61 F 48 kg 5'3 left hemiplegia 3 months 36  41 

27 56 M 66 kg 5'6 right hemiplegia 1 months 26  30 

28 54 M 56 kg 5'8 right hemiplegia 4 months 28  33 

29 60 M 50 kg 4'9 left hemiplegia 3 months 30  35 

30 62 F 69 kg 5'3 left hemiplegia 4 months 27  32 

31 49 M 59 kg 5'6 right hemiplegia 6 months 25  29 

32 53 M 56 kg 5'2 right hemiplegia 3 months 32  35 

33 57 M 61 kg 4'9 left hemiplegia 1 months 37  39 

34 47 M 72 kg  5'8 left hemiplegia 6 months 39  42 

35 46 F 65 kg 5'4 left hemiplegia 1 months 28  33 
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INTRODUCTION 

 
 

Meditation is a sophisticated cognitive activity that aims to regulate the body and mind.1 

Meditation is regarded as a technique of training the mind.1, 2 Meditation has been widely 

practiced in different cultures for ages as a technique to develop a sense of well-being and for 

religious purposes. Currently, it is being studied in terms of its effects on the body and brain 

and used in clinical settings.   

There are numerous varieties of meditation, and it is possible to classify them according to 

how their attentional processes are focused.3 There are two primary classifications of 

meditation techniques. Techniques for concentration, often called as focused attention, include 

sustaining undivided focus on a certain object throughout the activity. The concentration may 

be on the breath, physical sensations, a sub vocally uttered sound or mantra, or a mental 

picture. 2 Focused attention meditation requires a limitation of awareness in order for the mind 

to contain only the object of concentration. A component of mindfulness meditation 

approaches like open-monitoring meditation is the expansion of awareness without a specific 

focus.2 Mindfulness teaches practitioners to maintain an inert awareness of what is being felt 

while permitting any idea, emotion, or sensation to arise in consciousness. 2      

There are numerous forms of meditation, but mantra meditation may be the most practiced 

worldwide.2 Chanting is a type of focused attention meditation in which the practitioner 

concentrates their attention on mantra, which is repeated either loudly or through auditory 

imagery.4 Chanting or the repetitive recitation of a mantra is one method for entering a 

meditative state.1 A sound, word, or phrase that can either be repeated aloud or silently in one's 

head as a form of internal speech is referred to as a mantra.1  

The Sanskrit word 'Mantra' is composed of two components, one of which signifies repetition 

and the other freedom.5 The term mantra refers to a certain arrangement of syllables and 
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vowels that serves as an effective spiritual instrument for freeing the mind from ignorance, 

illusion, and delusion.4 It is stated that reciting a mantra creates vibrations and feelings in the 

body, which in turn help to relax and focus both the mind and the body without the need for 

strong concentration.1,2 This is believed to result in profound relaxation, which is characterized 

by less intellectual content and calm breathing. When reciting the mantra, meditators are 

instructed to focus on either the recitation or its meaning.1 

People in India have been chanting Vedic mantras since ancient times. The Gayatri mantra is 

one of the Rigveda mantras and was composed by Maharshi Vishwamitra. It’s also known as 

the Savitr mantra since it concerns the sun.6 The mantra contains 24 syllables. The strength of 

mantra lies in arrangement of its sounds.7 A mantra is an esoteric mixture of precise sound 

vibrations, syllables, and meaning. Each syllable induces resonance in a distinct part of the 

body; reciting the complete mantra generates a specific resonance pattern and creates a subtle 

conscious energy field and magnetic field surrounding our bodies.6 Due to the mantra's specific 

syllables, the supernatural effect of the Gayatri mantra on physical life is produced. During 

recitation of the Gayatri mantra, the pressure exerted on the lips, tongue, palate, vocal cords, 

and connected parts of the brain generates sound waves and creates resonance in the body's 

nerves. The vibrational resonance of the sound energy is transmitted throughout the 

neurological system.6, 8 All of these things working together have a powerful effect on the 

mind. The faith, the self-confidence, the proper pronunciation of the mantra, and the 

observance of the disciplines are other major factors that contribute to absolute success.7, 9  

Researchers found that reciting mantras had good effects on the body's physiological and 

psychological processes.10 An earlier study found that music11, mantras5, and Vedic chanting12 

have an effect on different aspects of human cognition.  
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Attention is a cognitive process which involves focusing on or tuning out information that 

helps to respond and interact with something or someone.13 For many situations, effective 

attention allocation is essential. Selective attention is a type of attention. It is the process of 

focusing on a particular task for a certain period of time while neglecting nonrelevant 

distracting information.14 The competing information may be internal, such as distracting 

thoughts or habitual responses that interfere with accomplishing the task at hand or external, 

such as extraneous audio or visual stimulation in the environment.15 An information from our 

surroundings reaches our sensory receptors continuously, but it is not possible to process all 

this information in detail. Selective attention chooses which information is important 

according to its relevance to the context. It helps to focus on a task while mentally avoiding 

all other irrelevant information, without removing the distractions from the environment. Good 

selective attention skill gives the flexibility to neglect and resist interference from irrelevant 

information.14  

Selective attention is a skill that is most important for academic achievements within the field 

of education.16 Students with weak selective attention have difficulty in carrying a 

conversation, concentrating or studying in the presence of distracting stimuli in surrounding 

area, sometimes less efficient processing of relevant information.17 Students with strong 

selective attention skills are good at ignoring distractions and maintaining a predetermined 

level of performance in the presence of distracting information.18  

The Stroop color and word test (SCWT) evaluates both selective attention and cognitive 

flexibility.19,20 It is used to evaluate a person's capacity to suppress cognitive interference, 

which occurs when the processing of one specific stimulus aspect interferes with the 

simultaneous processing of another stimulus feature. The Stroop effect is a straightforward 

phenomenon that explains how information is processed in the brain. When a color does not 
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correspond to the word that is printed, this creates interference that slows down the process of 

differentiating the color.21 According to the selective attention theory, selective attention 

determines "which information will be permitted access to any process and awareness and 

which will be disregarded". Recognizing a color requires a greater attention than reading text. 

The results of the Stroop test provide a clarification of people's capability for selective 

attention and the susceptibility of certain stimuli to evade attentional control.  

There are numerous research on the influence of mantra chanting on cognition. 4,5,9  Meditation 

may modify the structure and function of the brain, especially in regions associated with 

attention and response selection.22,23 The recitation of the Gayatri mantra on a regular basis 

may improve attention, concentration, and intelligence. 

Therefore, the present study focuses on the effect of the Gayatri mantra recitation on selective 

attention in students aged 18 to 25. 
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RATIONALE OF THE STUDY 

 

 

• The Gayatri mantra is regarded as the most potent mantra that has been scientifically 

proven to improve attention, concentration, and intelligence. For this reason, the Gayatri 

mantra is used in the current study.  

• According to a study by Susan Thomas et al. (2016), mantra meditation can result in brain 

alterations.22 Furthermore, a study by Deepeshwar Singh et al (2015) shown that 

meditation enhances brain oxygenation and improves performance in attention-related 

tasks, which is correlated with the activation of the prefrontal cortex.24 Shripad Ghaligi et 

al (2006) found that chanting stimulates both hemispheres of the brain, resulting in 

enhanced memory and attention.12 

• Because there is a paucity of research on the effects of chanting the Gayatri mantra, there 

is a need for additional research to support the clinical application of Gayatri mantra 

chanting. 

• This study is planned to give another important step toward the eventual medicalization of 

chanting the Gayatri mantra as an effective intervention that can improve cognition in 

conjunction with other cognitive interventions. 

• The purpose of the current study is to give additional evidence for the beneficial benefits 

that reciting the Gayatri mantra has on selective attention in normal young adults.  
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RESEARCH QUESTION 

 
 

Is there any effect of Gayatri mantra recitation on selective attention using Stroop color and 

word test in physiotherapy undergraduate students of age 18-25 years? 
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HYPOTHESIS 
 

 

Null Hypothesis: 

There is no significant difference between pre-test and post-test effect of Gayatri mantra 

recitation on selective attention using Stroop color and word test in physiotherapy 

undergraduate students of age 18-25 years. 

Alternate Hypothesis: 

There is a significant difference between pre-test and post-test effect of Gayatri mantra 

recitation on selective attention using Stroop color and word test in physiotherapy                  

undergraduate students of age 18-25 years.                                                                           
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OBJECTIVE 

To study the effect of Gayatri mantra recitation on selective attention using Stroop color and 

word test in physiotherapy undergraduate students of age 18-25 years. 
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REVIEW OF LITERATURE 

 
 

1. Shambo S. Samajdar et al in 2020 conducted a prospective study on the Gayatri mantra 

chanting and its effect on attention, memory, anxiety and mental state in young athletes. A 

total of 45 athletes were recruited in this study and divided into three different groups of 

15 each. One group performed Gayatri mantra chanting while meditation, second group 

performed normal meditation without chanting any mantra and control group (without any 

meditation). All subjects were evaluated at baseline and three months for attention (using 

six-letter cancellation task, digit letter substitution task), memory [using digit span test 

(forward, backward), multiple-choice apparatus], anxiety (using state-trait anxiety 

inventory), and mental state (using mini mental state examination).  The study concluded 

that attention, memory, anxiety and mental state significantly improves after Gayatri 

mantra chanting. Regular Gayatri mantra chanting enhances learning power, 

concentration, prosperity, eternal power, peace, and improves the quality of life.5 

 

2. Veera Nalluri et al in 2019 conducted study on impact of signal energy from Vedic 

chanting on human neurological system which concludes that Vedic chanting has a 

significant influence on human neurological system. Vedic chanting signal positive 

vibrations on human body, brain and nervous system. According to the study, chanting 

mantras will create vibratory sensation around the ears and these sensations are transmitted 

through branches of vagus nerve. Influence on limbic areas, amygdala, hippocampus and 

thalamus was also observed by Vedic chanting.25      

 

3. Narottam Kumar in 2018 conducted a study on immediate role of two yoga-based mantra 

recitation on selective attention in undergraduate students. The purpose of the current study 
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was to assess the impact of Gayatri mantra recitation and Om recitation on selective 

attention as measured by color Stroop test. For three days, 30 healthy undergraduate 

students aged 18-30 years were trained for reciting Gayatri mantra and Om mantra. On 

first day all participants recited Gayatri mantra for 15 minutes and on second day same 

participants performed Om recitation. The participants were assigned randomly for the 

sequence of the session. The color Stroop test was used to assess attention before and 

immediately after each session. Within-group comparison showed that Gayatri mantra 

recitation and Om recitation, improved Stroop scores in both groups. The percentage 

improvement in Stroop score after Gayatri mantra recitation was 16.16 % whereas 9.26 % 

after Om recitation. The pilot study concluded that both mantras are effective for 

improving selective attention immediately after the practice but the influence of Gayatri 

mantra recitation is greater than Om recitation.7  

 

4. K. A. Manoj Narayanan et al in 2018 presented a study on the effect of Gayatri mantra 

chanting on cognitive functions in school children. Thirty children aged 11 to 14 years 

were participated. After recording the baseline values, all the students were trained in 

chanting Gayatri mantra before the starting of the study. Following that, the participants 

began chanting the mantra once a day, for five days a week, early in the morning under the 

supervision for 10 minutes for 16 weeks. After 16 weeks, the post intervention values were 

recorded. The study concluded that the chanting group showed better spatial and verbal 

memory score after Gayatri mantra chanting using spatial and verbal memory test. Gayatri 

mantra recitation improves memory and concentration significantly.6  

 

5. A study conducted by D Chamoli et al in 2017 on the effect of mantra chanting on the 

performance of IQ of children. In this study it has been hypothesized that fifteen          
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minutes of daily mantra chanting for 30 days will increase children’s performance               

IQ. In this experimental study fifteen students ranging in age from 8 to 13 years were 

participated. They were assessed using four performance tests of Malin’s intelligence 

battery for children, which is an Indian adaptation of Weischler’s Intelligence battery for 

children. The  study concluded that fifteen minutes of mantra chanting improves 

performance IQ.26        

 

6. An overview study conducted by Jai Paul Dudeja in 2017 on scientific analysis of 

mantra-based meditation and its beneficial effects. One such technique is mantra-based 

meditation, in which a sound, word or mantra is recited aloud or silently during meditation. 

In this paper, the theoretical and the experimental aspects of mantra-based meditation 

technique are scientifically examined. The study concluded that mantra meditation 

practitioners can achieve a disease free-body, a calm mind, clear and coherent thinking and 

an increase in intelligence quotient.27  

 

7. A pilot study conducted by Aruna Lolla in 2017 on mantras help the general 

psychological well-being of college students. During the test period, volunteers chose and 

listened to a mantra of their choice. Before and after the test period, psychological tests 

were administered. The collected data was analyzed and the results showed a significant 

improvement in the general cheerfulness and clarity of mind of the subjects. Regular 

listening of mantras had a positive impact on various aspects of psychological well-

being.28 

 

8. A study conducted by Susan Thomas et al in 2016 on the effect of Gayatri mantra 

meditation on meditation naive subjects: an EEG and fMRI pilot study. The purpose of 
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this study was to see how listening to Gayatri mantra affected the brain using 

Electroencephalograph (EEG) and functional Magnetic Resonance Imaging (fMRI). The 

sample included eight meditation naive subjects, who had never practiced any form of 

meditation. Results indicated that brain areas were activates during mantra meditation. 

EEG results revealed that percentage of gamma and beta waves increased after listening 

to Gayatri mantra and fMRI results revealed that the bilateral superior temporal gyri, right 

temporal lobe, right insula, left inferior parietal lobule, lateral globus pallidus and culmen 

of the cerebellum were the most activated.22 

 

9. Apar Saoji et al (2016) conducted a randomized crossover trial to examine the effect of a 

single session of a yogic meditation technique on cognitive performance in medical 

students. Based on the inclusion and exclusion criteria, 42 healthy volunteers of both 

genders (5 males and 37 females) with a mean age of 19.44 ± 1.31 years were included. 

All recruited subjects received a 10-day orientation in the mind sound resonance technique 

(MSRT), after which they underwent both mind sound resonance technique and supine rest 

sessions. All participants were randomly assigned to either mind sound resonance 

technique or supine rest session in a 1:1 ratio. Following a day of washout, individuals 

switched to the alternative intervention. The cognitive functions were assessed before and 

immediately after both sessions using Digit Letter Substitution Test (DLST) and Six-Letter 

Cancellation Task (SLCT). Both groups improved significantly in net DLST and SLCT 

attempts, but the magnitude of change was greater in the mind sound resonance technique 

group than in the supine rest group. The mind sound resonance technique group had 

significantly higher net scores in both the SLCT (p < 0.001) and the DLST (p < 0.001). 

This study’s findings suggest that a single session of mind sound resonance technique may 

improve university medical students performance in cognitive tasks.29   
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10. Singh Deepeshwar et al in 2015 presented a study on the hemodynamic responses on 

prefrontal cortex related to meditation and attentional task. The current study used 

functional near infrared spectroscopy (fNIRS) to assess the relative hemodynamic changes 

in the prefrontal cortex while performing a cognitive task. Twenty-two healthy male 

volunteers ranging in age from 18 to 30 years (group mean age ± SD; 22.9 ± 4.6 years) 

performed a color-word Stroop task before and after twenty minutes of meditation and 

random thinking. During meditation, there was an increase in oxy-hemoglobin and total 

hemoglobin concentration over the right prefrontal cortex, according to the results of 

functional near infrared spectroscopy (fNIRS). The study concluded that meditation 

increases cerebral oxygenation and improves performance in attention related tasks, which 

is associated with prefrontal cortex activation.24       

 

11. A cross sectional study conducted by Varun Malhotra et al in 2014 on mantra, music 

and reaction times: a study of its applied aspects. Aim of the study was to determine the 

effect of the Gayatri mantra on reaction time. The study included thirty healthy subjects. 

Baseline record of visual online reaction time test was taken. Following that, the online 

visual reaction time was measured while listening to the Gayatri mantra. The results were 

analyzed using the paired t test in SPSS version 17. The reaction times decreased 

significantly  p < 0.001 during the Gayatri mantra session, indicating that listening to music 

such as Gayatri mantra, reduces reaction time while also reducing distractions, delaying 

fatigue and increasing concentration.11    

 

12. An ALE meta-analysis study conducted by Barbara Tomasino et al in 2013 on 

meditation-related activations are modulated by the practices needed to obtain it and by 

the expertise. An activation likelihood estimation (ALE) meta-analysis of meditation 
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neuroimaging studies was performed in this study, which evaluated 150 activation foci 

from 24 experiments. Several ALE meta-analyses were conducted. One subset of studies 

involved meditation induced by exercising focused attention. Clusters were found 

bilaterally in the medial gyrus, the left superior parietal lobe, the left insula and the right 

supramarginal gyrus. A second analysis focused on studies involving “mantra” meditation 

states induced by chanting or repetition of words or phrases. A cluster of activity was 

observed in the right supramarginal gyrus, the supplementary motor area bilaterally and 

the left postcentral gyrus during this type of practice. Furthermore, the last analyses 

addressed the effect of meditation experience (i.e., short-term vs. long-term meditators). 

Short-term meditators showed frontal activity compared to long-term practitioners, 

confirming that experts are better able to maintain attentional focus.1  

 

13. Neha Racca in 2013 presented a study on Gayatri mantra chanting. The study aims to find 

out the influence of Gayatri mantra chanting on random event generator as compared to 

random thinking. Thirty males aged 18 to 25 years old participated in Gayatri mantra 

chanting on the first day and random thinking on the second day, which were then 

alternated for two more days to test the reproducibility of the results. The output display 

of a Random Event Generator (REG) on a laptop computer was used to assess the influence 

of the state of mind associated with the above sessions. There was a noticeable difference 

between the Gayatri mantra chanting and random thinking sessions. While the values 

increased during Gayatri mantra chanting, they decreased during random thinking 

sessions. The study concluded that the power of influencing the random event generator 

increases during Gayatri mantra chanting sessions as compared to random thinking 

sessions.30    
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14. Balaram Pradhan et al in 2012 presented a study on the comparison of effect of Gayatri 

mantra and poem chanting on digit letter substitution task in school students. The study 

included 60 school students aged 12-14 years (boys= 30 and girls= 30). Before beginning 

of the study for five days, sixty school students were trained in Gayatri mantra and poem 

line chanting. On day 6, to avoid any possible learning effect half of the participants 

chanted Gayatri mantra for 10 minutes and the other half chanted poem line for 10 minutes. 

On day 7, the session order was reversed. To assess attention in school students, the Digit 

letter substitution task (DLST) is used before and immediately after Gayatri mantra and 

poem line chanting. The total and net DLST scores improved significantly in both sessions. 

When compared to poem line chanting (4.85%) the magnitude of net score improvement 

was greater after Gayatri mantra chanting (21.67%). Female group performed better 

following Gayatri mantra compared to poem line chanting. The study concluded that 

reciting the Gayatri mantra improves attention than reciting poem lines.10 

 

15. Courtney Stevens et al in 2011 presented a study on the role of selective attention on 

academic foundations: a cognitive neuroscience perspective this study showed that 

selective attention skills are important for academic achievement. Attention training 

activities can help to improve attention skills.16 

 

16. Elisa H. Kozasa et al in 2011 done study on meditation training increases brain efficiency 

in an attention task. This study used a block design paradigm to assess the performance of 

regular meditators and non-meditators during an fMRI adapted Stroop Word-Color Task 

(SWCT), which requires attention and impulse control. Twenty regular right-handed 

meditators and nineteen non meditators were matched for age, years of education and 

gender. Participants were asked to select  the color of single words presented visually in 
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three different conditions: congruent, neutral and incongruent. During the incongruent 

conditions, non-meditators showed greater activity than meditators in the right medial 

frontal, middle temporal, precentral and postcentral gyri and the lentiform nucleus. In the 

same comparison, no regions were more activated in meditators than in non-meditators. 

Non-meditators had a higher pattern of brain activation than in regular meditators at the 

same behavioural performance level. This suggests that meditation training boosts 

efficiency, possibly through better sustained attention and impulse control.23   

 

17. A study conducted in 2010 by Balaram Pradhan on immediate effect of two yoga-based 

relaxation techniques on attention in children. The study included 208 school students (132 

boys and 76 girls) aged 13 to 16 years. The one-week intervention included cyclic 

meditation and supine rest. The subject’s performance on the six-letter cancellation task 

(SLCT) was evaluated before and immediately after both yoga-based relaxation 

techniques. Both cyclic meditation and supine rest improved performance, as measured by 

SLCT, but the change caused by cyclic meditation was greater than the change caused by 

supine rest.31  

 

18. B Pradhan et al in 2009 presented a study on the effect of yoga relaxation techniques on 

performance of digit-letter substitution task by teenagers. The study compares cyclic 

meditation, a yoga relaxation technique against supine rest to determine possible 

improvements in memory and selective attention due to practice of yoga relaxation 

techniques. The subjects were 253 school students (156 boys and 97 girls) aged 13 to 16. 

They were divided into two groups and tested on the digit-letter substitution task,  before 

and after 22.5 minutes practice of cyclic meditation on one day, and before and after an 

equal period of supine rest on the other day. The order was reversed for the second group. 
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The results showed that pre and post-test differences were significant within each group 

for both relaxation techniques. The study concluded that both cyclic meditation and supine 

rest improve performance on the digit-letter substitution task.32   

 

19. S P Sarang et al in 2007 presented a study on immediate effect of two yoga-based 

relaxation techniques on performance in a letter cancellation task. The study included 69 

male volunteers aged 18 to 48 years. Before and immediately after two yoga-based 

relaxation techniques, the subjects were assessed on six letter cancellation tasks. Cyclic 

meditation and supine rest were the techniques used. Yoga postures and supine rest are 

alternated in cycles during cyclic meditation. The findings revealed that net scores were 

significantly higher after cyclic meditation, although the magnitude of change was greater 

after cyclic meditation than after supine rest. The study concluded that cyclic meditation 

is more effective than supine rest in this task, which requires attention, concentration, 

visual scanning abilities and a repetitive motor response.33   

 

20. A study conducted by Yi-Yuan Tang et al in 2007 on the effects of short-term meditation 

training on attention and self-regulation. A total of 80 healthy undergraduate students were 

recruited in this study and they were randomly assigned to an experimental or control 

group. Forty experimental subjects continuously attended integrative body–mind training 

(integrative meditation) for 5 days with 20 min of training per day. Forty control subjects 

were given the same number and length of group sessions but received relaxation training. 

The results showed greater improvement in conflict scores on the attention network test, 

lower anxiety, depression, anger, and fatigue, and higher vigor on the profile of mood 

states scale, a significant decrease in stress-related cortisol, and an increase in 

immunoreactivity. The study concluded that integrative body–mind training improved 



22 | P a g e  
 

attention and self-regulation more than the relaxation training.34 

 

21. Sripad Ghaligi et al in 2006 presented a study on the effect of Vedic chanting on memory 

and sustained attention. In this study memory and sustained attention were evaluated 

between chanting groups with a minimum of two-years of experience and non-chanting 

groups without any exposure to such type of chanting. Thirty-five subjects were chosen, 

ranging in age from 13 to 15 years. Memory and sustained attention base line scores were 

determined using delayed recall tests and cancellation tests, respectively. The non-

parametric Mann Whitney U test was used to analyzed the data. This study concluded that 

chanting influences both hemispheres of the brain resulting in improved memory and 

attention. Chanting group scored higher than non-chanting group when delayed recall test, 

letter and character cancellation test were administered.12 

 

22. Pandit Shriram Sharma Acharya in 2003 in the textbook of Eternity of sound and the 

science of mantras stated that the impact of louder sound (at a common frequency) 

produces sound waves of higher intensity and vice-versa. The methods of collective Japa 

or mantra chanting appear to have been designed according to this principle of synergistic 

amplification of intensity. These have been discovered to have a tremendous impact on 

both the gross and subliminal domains of life. The latent power of Sabda (speech sound) 

stimulates the subtle nuclei of consciousness within our bodies and has a significant effect 

on our mind.9  

 

23. Pandit Shriram Sharma Acharya in 2000 in the textbook of super science of Gayatri 

stated that the twenty-four letters in Gayatri mantra correspond to twenty-four such glands 

located in the body that, when stimulated, activate and awaken the powers of righteous 
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wisdom. By chanting the Gayatri mantra, the sound waves are created. These twenty-four 

letters of the Maha mantra’s sound flow have deep significance. Experts in the field of 

sound research are aware of the power hidden in sound and the results that can be achieved 

through its subtle vibrations. The vibrations of a specific sound spread through the ether 

and attract atoms of similar type and return to their origin in a few moments, duly charged 

with appropriate energy that has a curative effect in the appropriate area. This is how 

mantras produce miraculous effects. Chanting the Gayatri mantra activates the network of 

nerves in the mouth and stimulates the appropriate area.8 

 

24. A study by Shirley Telles et al in 1998 on autonomic changes while repeating two 

different syllables- one meaningful and other neutral. Twelve subjects were participated in 

three different types of sessions. The first session involved mentally repeating a 

meaningful syllable ‘OM’. Second with mentally repeating a neutral syllable ‘one’ and 

third with non-targeted thinking. The study concluded that during test periods of both 

sessions, the rate of respiration and heart rate significantly decreases and the level of skin 

resistance significantly decrease during mental repetition of ‘OM’. During non-targeted 

thinking sessions, no significant change occurred.35   

 

25. Shirley Telles et al in 1995 conducted a study on autonomic changes during “OM” 

meditation. Seven experienced meditators participated in this study and each subject was 

studied in two types of sessions, meditation (which included a period of mental chanting 

of "OM") and control (with a period of non-targeted thinking). When compared to the 

control the meditators showed a statistically significant reduction in heart rate during 

meditation. There was a comparable increase in cutaneous peripheral vascular resistance 

during both types of sessions. The study concluded that meditators had a significant 
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reduction in heart rate, increased peripheral vascular resistance and increased mental 

alertness during meditation.36   
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MATERIAL AND METHODS 

 

Study design: Pre-Test Post-Test study. 

Study setting: College setting. 

Study Population: Physiotherapy undergraduate students of age 18-25 years.  

Duration of study: 18 months 

Sampling technique: Convenient sampling method. 

Sample size estimation: 

Earlier study done by Narottam Kumar7 in which the mean Stroop score was 82.43 with 

standard deviation 10.24 

The sample size was calculated by formula  

        n=4(SD)2/L2 

where L = ± 2 (absolute precision) 

The required sample size was 104, after rounding off the sample size was 110.  

The sample size was calculated by using open EPI calculator version 7.  
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METHOD OF SELECTION OF STUDY SUBJECTS: 

Eligibility of the subjects for the study was based on the criteria mentioned below: -  

 

 

INCLUSION CRITERIA: 

1. Healthy undergraduate students of an age 18-25 years. 

2. Both male and female. 

3. Subjects who have not been practicing any mantra chanting or the mantra-based 

meditation. 

 

 

EXCLUSION CRITERIA: 

1. Subjects having a history of neurological or any psychiatric disturbances. 

2. Subjects having any kind of a disease or a major kind of illness. 

3. History of any learning disability. 

4. Subjects having hearing problems, complaints of tinnitus, ear pain. 

5. Subjects of a different religious faith who did not want to chant the Gayatri mantra. 

 

 

SUBJECT WITHDRAWAL CRITERIA: 

1. Discontinuity in the treatment due to personal reasons. 
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VARIABLES: 

Independent variables: 

• Age 

• Gender 

• Gayatri mantra 

 

Dependent variables: 

• Selective attention 

 

 

 

OPERATIONAL DEFINITION: 

Gayatri mantra: 

ॐ भूभभुवः  स्वः  तत्सवितुिवरेणं्य भर्गो देिस्य धीमवि | वधयो यो नः  प्रचोदयात् ||  

(Om Bhurbhuvah Svah Tatsaviturvarenyam Bhargo Devasya Dhimahi Dhiyo Yo Nah 

Prachodayat||  Rigveda (3.62.10) ) 

It means that the almighty god may illuminate our intellect, which may lead us on the righteous 

path.8 

 

Vedic chanting: 

It is an art of reciting and listening to the vedic chants or vedic mantras.9 
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METHODS OF MEASUREMENTS: 

 

Stroop color and word test: 

• Stroop color and word test was first introduced in 1935 by J. R. Stroop.37 The Stroop test 

includes three subtests with 100 items each (10 rows and 10 columns) from three to five 

different colors.38 Golden (1975) compared the performance of subjects, using three, four, 

or five colors and found no significant differences between the three versions, all versions 

were equally reliable.39 It consists of a word page, color page and color-word page. 

• A word page in which participants are required to read color words printed in black ink.21  

• A color page, name different color bars ‘XXXX’ printed in a colors.21 

• A color-word page in which color words are printed in a color that differs from the written 

word (e.g., the word “green” will be printed in “blue” ink). In color-word page, participants 

are required to name the color of the word instead of reading the word. The color of the 

words takes more attention than simply reading the word.21  

• The subject task is to look at each sheet and read across the rows, reading the words or 

naming the ink color as fast as possible within 45 seconds.21  

• Reliabilities of 0.73-0.86 were reported for the Golden version of the test.40 Franzen et al. 

reported reliabilities of 0.67-0.83 for the Golden version.40 There are several ways to score 

the Stroop color and word test, with Golden’s version being most commonly used.21 

• The scoring method proposed by Golden is used.21 In this method, four scores are 

generated, three scores based on the number of items correctly named in 45 s in each task 

and interference score is based on the difference between the color-word score and 

Predicted color word score (Pcw).21  

1. Word score (W) is number of items correctly read in 45 s in word page. 

2. Color score (C) is number of items correctly named in 45 s in color page.  

3. Color-Word score (CW) is number of items correctly named in 45 s in color-word page. 
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4. Interference score is difference between the color-word score and predicted color word 

score (Pcw)   

• Predicted color word score (Pcw) is calculated by following formula: 

Pcw = (W x C) / (W + C) 

(Where W is word score and C is color score) 

• Then, from the actual number of items correctly named in the color-word score, predicted 

color word score (Pcw) is subtracted. This procedure permits to get an interference score 

(IG) based on the performance in each word and color task. 

IG = CW – Pcw 

(Where IG is interference score, CW is color-word score, Pcw is predicted color word 

score) 

• Stroop interference score measures how well a subject can inhibit word reading. Word 

processing is considerably quicker than color processing, the brain automatically 

understands the meanings of words as a result of habitual reading. The brain must use a lot 

of attention to recognize a color than simply reading the word.21  

• Higher scores reflecting better performance and less interference on reading ability. A 

lower score indicates greater difficulty in inhibiting interference, whereas a negative 

interference score indicates pathological ability to inhibit interference.19,21 
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STUDY INSTRUMENTS OR DATA COLLECTION TOOLS 

 

                                         

                        Photo 1: Yoga mat     

                                                         

                                            

               Photo 2: Proforma (Annexure)   

                                 

                          

                       Photo 3: Stopwatch 
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METHOD OF DATA COLLECTION: 

The study was performed on physiotherapy undergraduate students aged 18-25 years. 

Permission from the institutional head and ethics committee was taken. Intervention was 

explained. Written consents from the participants were taken. Subjects fulfilling the inclusion 

criteria were included. Demographic data was obtained. Pretest Stroop color and word test 

parameters were noted. Participants were encouraged to perform Gayatri mantra recitation for 

five days. Post intervention Stroop color and word test parameters were noted. Data was 

collected and analyzed.   
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DATA MANAGEMENT AND ANALYSIS: 

 

The data was collected and entered in the excel sheet. Backup was maintained. 

Participants confidentiality was maintained. 

Data was used for further analysis. 

The mean, standard deviation and percentage was calculated. 

For analyzing the data within the group (pre and post) paired t test was used. 

p ≤ 0.05 was considered as statistically significant. 
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INTERVENTION 

 
 

• When the synopsis was submitted, it was planned to conduct an online session in 

consideration of the pandemic-related government restrictions. At the time of study 

students began to arrive at college after the pandemic subsided, owing to an immunization 

drive and relaxation of government restrictions, the study was taken offline in college.  

• Before beginning the study, the students were given a brief explanation of the study. Their 

concerns about recitation were addressed during a discussion, and proper word 

pronunciation practice was conducted prior to the mantra recitation session. The researcher 

trained all students in reciting the Gayatri mantra for two days. 

 

  

Photo 4: Discussion session  

 

• The intervention setting was carefully regulated to remove any potential sources of 

physical or environmental discomfort for the individuals. It was made sure that there was 

no noise or light change that would disturb the subjects. 
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                                     Photo 5: Group recitation session 

 

• All participants were instructed to sit erect on a mat in sukhasana (cross-legged sitting 

position) with their eyes closed.  

• In order to prepare for mantra recitation, inhale slowly through your nose, hold for 10 

seconds, and then exhale. Continue for another 2 minutes.  

• Proper breathing is important during Gayatri mantra recitation, because it gives more 

control over the quality of the sound and helps to maintain a rhythm.  

• The participants used the traditional method of chanting it loudly to invoke the innate 

power of effulgence and intellect.10 

• ॐ भूभभुवः  स्वः  तत्सवितुिवरेणं्य भर्गो देिस्य धीमवि | वधयो यो नः  प्रचोदयात् ||  

(Aum Bhurbhuvah Svah Tatsaviturvarenyam Bhargo Devasya Dhimahi Dhiyo Yo Nah 

Prachodayat  (Rigveda 3.62.10)) 

• The researcher demonstrated Gayatri mantra recitation and instructed participants to close 

their eyes and recite it for 15 minutes. Based on previous study in meditation and music 

that used 10-15 minute interventions and found significant effects, a 15 minute 

intervention was chosen to detect the effects of reciting the mantra.4 Photo 5 shows the 

group recitation.  

• Sit quietly and concentrate on breathing while reciting. Recite the mantra confidently, 
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slowly, and in a clear voice. Allow thoughts to come and go, thoughts are just distractions, 

gently returning to breathing each time.    

• Participants were instructed to examine their voice to see if it is too quiet or too loud. While 

reciting the mantra, their voice may shake if they are nervous. To gain control of emotions 

and voice, they need to calm themselves through better breathing.  

• The participants started reciting the mantra once a day for five days in the morning for 15 

minutes under supervision, and it was ensured that the recitation practice did not interfere 

with the regular teaching program.    

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 | P a g e  
 

GENERAL PROCEDURE 
 

Requisite permission from the Institutional Head was taken. 

Permission from the Ethics Committee and the Board of Research Science 
 

committee was taken.  

Participants were physiotherapy undergraduate students fulfilling the inclusion criteria.  

           
 

An informed and written consent from the participants were taken. 

            
Demographic data was documented. 

 

Baseline parameters were taken before and after the intervention was completed. 
 

Pre intervention data of outcome measure (Stroop color and word test) was documented. 
 

The Gayatri mantra recitation was given for 15 minutes for 5 days.  

              

    

 
Post intervention data of outcome measure (Stroop color and word test) was documented.  

 

Pre and post intervention data was analyzed 
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 DATA ANALYSIS AND RESULTS  

 

Statistical software EPI info version 7 was used for data analysis. Paired t-test was used for 

statistical analysis. The test was used to determine the impact of Gayatri mantra recitation on 

selective attention using Stroop color and word test in physiotherapy undergraduate students 

of age 18 to 25 years. P≤0.05 was considered to be statistically significant. Percentage (%) of 

increase was calculated by using the formula,              

% increase =   (Post score – Pre score)    X    100 

                                 (Pre score) 
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RESULTS 

 

Total 110 physiotherapy undergraduate students aged between 18-25 years who met the 

inclusion criteria were included in the study. There was significant increase in Stroop color 

and word test score post intervention (p <0.001). 

 

Observations: 

Following were observations of the study: 

Age (in years): 

Total 110 participants were included in the study with 9 (8.2 %) participants aged 18 years, 28 

(25.5 %) participants aged 19 years, 27 (24.5 %) participants aged 20 years, 29 (26.4 %) 

participants aged 21 years, 14 (12.7 %) participants aged 22 years and 3 (2.7 %) participants 

were 23 years old. (Table 1, Graph 1) 

Gender: 

In the current study, 96 females or 87.3% of the participants were females and 14 males or 

12.7% of the participants were males. (Table 2, Graph 2)   

BMI: 

Out of 110 participants, 55% was in the range of 18.5-24.99 kg/m2 (normal weight), 24% was 

below 18.5 kg/m2 (underweight), 17% in the range of 25-29.99 kg/m2 (overweight) and 4% 

was above 30 kg/m2 (obese). (Table 3, Graph 3) 

Demographic data: 

The mean age of the participants was 20.18 ± 1.25 years, the mean weight was 56.75 ± 12.05 

kg, the mean height was 162.08 ± 7.36 cm and the mean BMI was 21.62 ± 4.30 kg/m2.         

(Table 4)  
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Stroop color and word test score: 

 

Word score in the Stroop color and word test before and after the Gayatri mantra recitation 

The pre intervention mean of word score was 110.40±10.903 and post intervention mean was 

118.75±11.652. There was significant increase in word score post intervention (p <0.001). 

This shows that Gayatri mantra recitation was effective in improving word score and the 

percentage of improvement was 7.6% after Gayatri mantra recitation.   (Table 5, Graph 4)  

 

Color score in the Stroop color and word test before and after the Gayatri mantra recitation 

The pre intervention mean of color score was 74.04±11.278 and post intervention mean was 

81.67±9.569. There was significant increase in color score post intervention (p <0.001). This 

shows that Gayatri mantra recitation was effective in improving color score and the percentage 

of improvement was 10.3% after Gayatri mantra recitation.     (Table 6, Graph 5)     

 

Color word score in the Stroop color and word test before and after the Gayatri mantra 

recitation    

The pre intervention mean of color word score was 51.74±6.903 and post intervention mean 

was 63.27±6.691. There was significant increase in color word score post intervention                

(p <0.001).  This shows that Gayatri mantra recitation was effective in improving color word    

score and the percentage of improvement was 22.28% after Gayatri mantra recitation.                         

(Table 7, Graph 6)    

 

Interference score in the Stroop color and word test before and after the Gayatri mantra 

recitation 

The pre intervention mean of interference score was 7.617±4.548 and post intervention mean 
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was 15.06±4.716. There was significant increase in interference score post intervention              

(p <0.001).  This shows that Gayatri mantra recitation was effective in improving interference 

score and the percentage of improvement was 97.71% after Gayatri mantra recitation.         

(Table 8, Graph7)      
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DISCUSSION 

 

The purpose of this study was to examine the effect of reciting the Gayatri mantra on selective 

attention using the Stroop color and word test in undergraduate physiotherapy students aged 

18 to 25. In this study, 110 individuals were given the Stroop test prior to and following the 

practice of reciting the Gayatri mantra.  

After reciting the Gayatri mantra, participants in the current study showed significant 

improvements in their performance on the Stroop tests. The Stroop test has been repeatedly 

linked to a wide fronto-parietal network, which typically includes the anterior cingulate cortex 

(ACC), dorsolateral prefrontal cortex (DLPFC), inferior frontal gyrus, inferior and superior 

parietal cortex, and insula.41 The test is used to evaluate both selective attention and cognitive 

flexibility.19,20 The test provides a total of four scores: a score for each of the following 

categories: words, colors, color-word, and interference.21 

The word score is a reflection of the basic reading speed and is determined by the number of 

words read from the word sheet.42  In the present study, the post-word score was significantly 

higher (7.6%) than the baseline score, showing enhanced reading speed. The color score is 

calculated by the number of completed color bars on the color sheet. Choosing and 

pronouncing the name of a color involves more focus than choosing and pronouncing a word.21 

In this study, the post-color score was significantly higher (10.3%) than the baseline score, 

showing enhanced selective attention.  

The color-word page score is calculated by the number of completed items, which entails 

naming the color of the words instead of reading the word.21 In this study, the participants 

post-test color word score was significantly improved than their baseline score (22.28%), 

showing improvements in selective attention, cognitive flexibility, and response inhibition. 



42 | P a g e  
 

The interference score is calculated by subtracting the actual color-word score from the 

predicted color-word score.21 In the current study, the interference score was much higher 

(97.71%) than the score at the beginning of the study, indicating improved performance and 

decreased interference on reading ability. The Stroop color and word test score improved 

significantly after recitation of the Gayatri mantra (p < 0.001). 

Susan Thomas et al. (2016) conducted the fMRI and EEG study, a fMRI revealed that the brain 

regions activated during gayatri mantra listening included the right insula, the right temporal 

lobe, the left inferior parietal lobule, the lateral globus pallidus, bilateral superior temporal 

gyri, and the culmen of the cerebellum. EEG revealed an increase in the proportion of gamma 

and beta waves after the gayatri mantra listening phase22. Gamma brain waves which have a 

frequency range of 40 to 100 hertz, are the quickest brainwaves and are associated with the 

simultaneous processing of information by several brain regions. These are involved in 

cognitive functioning as well as higher-level processing processes. This is crucial for learning, 

memory, and data processing27. Beta brain waves have a frequency range of 12-40 hertz are 

connected with normal waking awareness and a heightened state of alertness, rationality and 

critical reasoning as well as helps to focus on task27. 

Elisa H. Kozasa et al. (2012) observed that greater activation in regions of the brain associated 

to attentional circuits and motor control after meditation. This consisted of the right medial 

frontal gyrus, the middle temporal gyrus, the lentiform nucleus, the precentral gyrus, and the 

postcentral gyrus.23 Deepeshwar Singh et al. (2015) found that meditation improved 

performance on an attention task and increased brain oxygenation, which was associated with 

the activation of the prefrontal cortex.24 Lazar et al. (2000) observed that meditation practice 

stimulates brain regions involved in controlling the autonomic nervous system and         

attention.43 
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Chanting mantra leads in the stabilization of the brain, the elimination of worldly ideas, and a 

rise in energy, which indirectly aids in keeping the mind alert and strengthening the         

intellect.44,45 This would help student’s mental health and academic achievement. The 

influence of the Gayatri mantra on increasing selective attention was much greater than that 

of the Om mantra, according to a study conducted by Narottam Kumar (2018) on normal, 

healthy undergraduate students aged 18 to 30.7 Shambo S. Samajdar et al. (2020) study results 

demonstrated that chanting the Gayatri mantra greatly enhanced focus, memory, anxiety, and 

mental state.5 

According to the literature, reciting mantras has been shown to have positive effects on 

numerous physiological and psychological bodily functions.5 Because of the particular 

acoustics and frequency spectrum that they cover, the sound of mantras has an immediate and 

direct impact on a number of different human functions.46 It is believed that self-created 

sounds, such as chanting, might bring about a synchronization between the left and right 

hemispheres of the brain.27 Chanting has been shown to boost the blood flow to regions of the 

brain that are associated with memory, leading to an increase in the memory's capacity to be 

organized.5 

Shambo S. Samjdar et al. (2020) found that during mantra chanting activation of the medial 

frontal gyrus was associated with enhanced concentration and visuospatial attention. It has 

also been observed that activation of the left lateral middle frontal gyrus, the right angular 

gyrus, and the right supramarginal gyrus contributes to visuospatial attention.5 Shripad Ghaligi 

et al. (2006) study results demonstrated that chanting effects both hemispheres of the brain, 

resulting in enhanced memory and attention.12 

The current study came to the conclusion that reciting the Gayatri mantra was an effective 

method for improving selective attention in young adults. In the statistical analysis of pre and 
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post intervention, it was found that there was statistically significant improvement in the 

parameters of the Stroop color and word tests. The paired t test revealed that there was a 

statistically significant difference (p value < 0.001). The findings of the current study are 

consistent with the findings of earlier research. Following recitation of the Gayatri mantra, 

participants in the current study showed an improvement in their results on the Stroop color 

and word test. The prefrontal cortex and other parts of the brain associated with attention are 

activated while chanting of the Gayatri mantra. This has been linked to better results on the 

Stroop color and word test.24 Therefore, the enhanced activity at the prefrontal cortex may be 

the cause of the greater performance on the Stroop test after reciting the Gayatri mantra. 

There are a number of studies that evaluate interventions such as asana, pranayama, and 

different types of meditation47,48, 49, 50; however, there are comparatively fewer studies that 

evaluate the impact of Vedic chanting on memory and the associated parameters. Therefore, 

the current study was conducted to give more scientific proof for the positive effect of reciting 

the Gayatri mantra on the cognitive abilities of young adults. In this study, following the 

recitation of the Gayatri mantra, a significant improvement in selective attention was noticed, 

as measured by the Stroop color and word test. According to all of the scientific studies, 

research, and literature support as well as the findings of the study it can be asserted that 

chanting the Gayatri mantra in the traditional manner is one of the powerful means that can be 

used to enhance memory, mental and cognitive abilities among young adults. This is evidence 

that reciting the Gayatri mantra boosts brain performance and improves attention.  
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CONCLUSION 
 

The present study was carried out on 110 participants with age group of 18-25 years to study 

the effect of Gayatri mantra recitation on selective attention using Stroop color and word test. 

According to the study's findings, undergraduate physiotherapy students between the ages of 

18 and 25 exhibited a significant improvement in their scores on the Stroop color and word 

tests after the intervention. Gayatri mantra recitation may enhance selective attention. 
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STRENGTHS 
 

• The assessment tool that is the Stroop color and word test is easy to use and cost effective.  

• Gayatri mantra recitation is a traditional way of enhancing cognition, its efficacy is tried 

to prove in the current study as an evidence-based practice.  
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WEAKNESS 
 

• Long term effects of Gayatri mantra recitation were not considered.     
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LIMITATIONS 
 

• The sustainability of the effects of Gayatri mantra recitation was not studied. 

• A limited range of age was studied, college students between the ages of 18 and 25 were 

the only subject of the current study. 
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CLINICAL IMPLICATION 
 

• Students should be encouraged to recite the Gayatri mantra because it has been 

scientifically proven to improve attention, concentration, and intelligence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



50 | P a g e  
 

RECOMMENDATION 

 
 

• The study can be extended to other age groups with different instruments of measurement. 

• The multicentric study can be undertaken.   

• The comparative study can be done between regular chanters and non-chanters.    
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SUMMARY 
 

A pre-test post-test study was carried out to study the effect of Gayatri mantra recitation on 

selective attention using Stroop color and word test in physiotherapy undergraduate students 

aged 18 to 25 years. Total 110 physiotherapy undergraduate students who met the inclusion 

criteria were included in the study. The researcher trained all of the students to recite the 

Gayatri mantra for two days prior to the start of the study. Stroop color and word test 

parameters were measured. The participants began reciting the mantra once a day for five days 

in the morning for 15 minutes under the supervision of the researcher. Reassessment of Stroop 

color and word test parameters were taken after five days. Data within the group were analyze 

using the paired t-test. The study's findings indicated a post-intervention significantly higher 

score on the Stroop color and word tests (p <0.001). This indicate that intervention given was 

effective. Thus, it can be concluded that reciting the Gayatri mantra helps to enhance selective 

attention.   
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TABLES AND GRAPHS 
 

(With interpretation) 
 

Table 1: Distribution of sample population according to age in years 

Age (years) Frequency (n) Percentage (%) 

18 9 8.2 

19 28 25.5 

20 27 24.5 

21 29 26.4 

22 14 12.7 

23 3 2.7 

Total 110 100.0 

 

Graph 1: Graphical representation of distribution of sample population according to age in 

years 

 

 
 

 

Interpretation: 

 

Total 110 participants were included in the study with 9 (8.2 %) participants aged 18 years, 

28 (25.5 %) participants aged 19 years, 27 (24.5 %) participants aged 20 years, 29 (26.4 %) 

participants aged 21 years, 14 (12.7 %) participants aged 22 years and 3 (2.7 %) participants 

were 23 years old. (Table 1, Graph 1) 
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Table 2: Distribution of sample population according to gender 

 

Gender Frequency (n) Percentage (%) 

Female 96 87.3 

Male 14 12.7 

Total 110 100.0 

 

Graph 2: Pie chart representation of distribution of sample size according to gender in 

percentage 

 

 

 

Interpretation: 

In the current study, 96 females or 87.3% of the participants were females and 14 males or 

12.7% of the participants were males. (Table 2, Graph 2)  
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Table 3: Distribution of sample population according to BMI 

 

BMI (kg/m2)   Frequency (n) Percentage (%) 

<18.5 26 23.6 

18.5-24.99 61 55.5 

25-29.99 19 17.3 

30 and above 4 3.6 

Total 110 100.0 

 

 

Graph 3: Pie chart representation of distribution of sample size according to BMI in percentage 

 

 

 
 

Interpretation: 

Out of 110 participants, 55% was in the range of 18.5-24.99 kg/m2 (normal weight), 24% was 

below 18.5 kg/m2 (underweight), 17% in the range of 25-29.99 kg/m2 (overweight) and 4% 

was above 30 kg/m2 (obese). (Table 3, Graph 3) 
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Table 4: Mean and standard deviation of demographic data 

 

 Age (year) weight (kg) Height (cm) BMI (kg/m2) 

N 110 110 110 110 

Mean 20.18 56.75 162.08 21.6283 

± SD 1.258 12.054 7.369 4.30244 

 

Interpretation: 

The mean age of the participants was 20.18 ± 1.25 years whereas the weight was 56.75 ± 12.05 

kg, the mean height was 162.08 ± 7.36 cm and the mean BMI was 21.62 ± 4.30 kg/m2.         

(Table 4)  
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Table 5: Word score in the Stroop color and word test before and after the Gayatri mantra 

recitation 

 

Word score 

(W) 

Mean ± SD  % Increase T value P value 

Pre  110.40 10.903  

7.6% 

 

-10.69 

 

<0.001 
Post  118.75 11.652 

 

Graph 4: Graphical representation of word score in the Stroop color and word test before and 

after the Gayatri mantra recitation 

 

 

 

Interpretation: 

The pre intervention mean of word score was 110.40±10.903 and post intervention mean was 

118.75±11.652. There was significant increase in word score post intervention (p <0.001). 

This shows that Gayatri mantra recitation was effective in improving word score and the 

percentage of improvement was 7.6% after Gayatri mantra recitation.   (Table 5, Graph 4)  
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Table 6: Color score in the Stroop color and word test before and after the Gayatri mantra 

recitation 

Color score   

( C ) 

Mean ± SD % Increase T value P value 

Pre  74.04 11.278  

10.3% -14.53 <0.001 

Post  81.67 9.569 

 

Graph 5: Graphical representation of color score in the Stroop color and word test before and 

after the Gayatri mantra recitation 

 

 

 

 

 

 

 

 

 

 

 

Interpretation: 

The pre intervention mean of color score was 74.04±11.278 and post intervention mean was 

81.67±9.569. There was significant increase in color score post intervention (p <0.001). This 

shows that Gayatri mantra recitation was effective in improving color score and the percentage 

of improvement was 10.3% after Gayatri mantra recitation.     (Table 6, Graph 5)     
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Table 7: Color-word score in the Stroop color and word test before and after the Gayatri mantra 

recitation 

 

Color-Word 

score (CW) 

Mean ± SD % Increase T value P value 

Pre  51.74 6.903  

22.28% -33.76 <0.001 

Post  63.27 6.691 

 

Graph 6: Graphical representation of color-word score in the Stroop color and word test before 

and after the Gayatri mantra recitation 

 

 

 

Interpretation: 

The pre intervention mean of color word score was 51.74±6.903 and post intervention mean 

was 63.27±6.691. There was significant increase in color word score post intervention                

(p <0.001).  This shows that Gayatri mantra recitation was effective in improving color word    

score and the percentage of improvement was 22.28% after Gayatri mantra recitation.                         

(Table 7, Graph 6)    
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Table 8: Interference score in the Stroop color and word test before and after the Gayatri mantra 

recitation 

 

Interference 

score (IG) 

Mean ± SD % Increase T value P value 

Pre  7.617 4.548  

97.71% -27.46 <0.001 

Post  15.060 4.716 

 

 

Graph 7: Graphical representation of interference score in the Stroop color and word test before 

and after the Gayatri mantra recitation  

 

 
 

Interpretation: 

The pre intervention mean of interference score was 7.617±4.548 and post intervention mean 

was 15.06±4.716. There was significant increase in interference score post intervention              

(p <0.001).  This shows that Gayatri mantra recitation was effective in improving interference 

score and the percentage of improvement was 97.71% after Gayatri mantra recitation.         

(Table 8, Graph7)       
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Annexure I 

Annexure I – Performa 

Date: 

Name: 

Age: 

Gender: 

Academic year: 

Address: 

Mobile number: 

Weight (kg):                  Height (cm):                   BMI (kg/m2): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stroop score 

parameters 

Values pre 

intervention 

Values post 

intervention 

Word score   

Color score   

Color-word score   

Interference score   



67 | P a g e  
 

Annexure I (B) – Data collection tools 

  Stroop color and word test worksheet: 

  1. Set A- Word component 

     

 

2. Set B- Color component 
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3. Set C- Color-Word component 
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ANNEXURE II (A, B)- LETTER OF PERMISSION 

PERMISSION LETTER (A) 

 

To,  

The Head of Institute, 

__________________ 

___________________ 

Subject: Permission to carry out research work.  

Respected Sir/Madam,  

 I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work in physiotherapy undergraduate students.  

My research topic is “EFFECT OF GAYATRI MANTRA RECITATION ON SELECTIVE 

ATTENTION USING STROOP COLOR AND WORD TEST IN PHYSIOTHERAPY 

UNDERGRADUATE STUDENTS OF AGE 18 TO 25 YEARS: A PRE TEST POST TEST 

STUDY” 

 I kindly request you to do the needful in this regard.  

Thanking you in anticipation. 

 

Yours sincerely,  

Research student  

Date:  

Place:  

Guide:  

Head of Institute: 
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PERMISSION LETTER (B) 

 

To,  

The Chairman,  

Ethics Committee.  

______________ 

______________ 

Subject: Permission to carry out research work.  

Respected sir/madam 

 I, Mr/Miss_____________, student of Master of Physiotherapy, would request you to grant me 

permission to carry out my research work.  

My research topic is, “EFFECT OF GAYATRI MANTRA RECITATION ON SELECTIVE 

ATTENTION USING STROOP COLOR AND WORD TEST IN PHYSIOTHERAPY 

UNDERGRADUATE STUDENTS OF AGE 18 TO 25 YEARS: A PRE TEST POST TEST 

STUDY” 

 I promise that the ethics as well as participants care shall be duly complied.  

 I kindly request you to do the needful in this regard. 

 

Yours sincerely,  

Research student 

Date:  

Place: 
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Annexure III (A) 
 

Informed Consent form 

1.Project title:  

Effect of Gayatri mantra recitation on selective attention using Stroop color and word test 

in physiotherapy undergraduate students of age 18 to 25 years: A Pre test post test study. 

2. Introduction 

You have been invited to participate in this research study. The Stroop color and word test will 

be taken before and after Gayatri mantra recitation. It is important for you to read the study 

description, understand the nature of study and involved risk of participation. Give your consent 

for participation in this clinical study only after understanding the nature, course of study & 

your right as a participant. 

3. Purpose of the study 

Selective attention is a skill that is most important for academic achievements in the field of 

education. Students with weak selective attention have difficulty in carrying a conversation, 

concentrating or studying in the presence of distracting stimuli in surrounding area. The 

objective of this study is to find the effect of Gayatri mantra recitation on selective attention in 

physiotherapy undergraduate students of age 18-25 years. 

4. Expected duration of study and the number of subjects: 

Duration of the study will be of 18 months. Subjects will be participating for one week. There 

will be approximately 110 subjects. 

5. Study procedure to be followed: 

If you show willingness to participate in this study, you will undergo a brief physical 

examination. 
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1.Basic demographic data like age, gender of participant will be asked. 

2. Baseline Stroop color and word test score will be recorded prior to the intervention.  

3.Before starting of the study, all the participants will be trained for reciting Gayatri mantra.  

4.Then all participants will be asked to recite Gayatri mantra for 15 minutes for 5 days. 

5.Stroop color and word test will be taken after 5 days.  

6. Risk and discomfort:  

This study is relatively safe and there is no risk. 

For study related injury medical care will be provided by the investigator. 

7. Possible benefits of the study: 

There will be improvement in selective attention after the study. 

8. What happens when the research trial stops? 

You will be given information about the changes and benefits you have achieved by 

participating in this study. 

9. Compensation for the participation: 

Participation in the study will be at no cost to you. No compensation will be provided for your 

participation. 

10. Right to withdraw from study: 

Participation in this study is entirely voluntary. You may choose not to take part or may leave 

the study at any time. 

11. Confidentiality: 

All the study records will be kept confidential at all time. Your identity will not be revealed 

except as required by law. The result of study may be published for scientific reasons. The 
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identity of the participant will not be revealed in this publication 

12. Thank you for taking the time to read (or have read to you) the information about this study. 

Before you sign this document, you should ask questions about anything you do not understand. 

The study staff will answer all your questions before, during and after the study. If you have 

any questions about this study or how it is being run or possible research related injury you can 

contact your study doctor. 

 

Consent: 

1. I have read or have had read to me the information given in   the 

informed consent document for this study entitled “Effect of 

Gayatri mantra recitation on selective attention using Stroop color 

and word test in physiotherapy undergraduate students of age 18 

to 25 years: A pre test post test study”. 

2. I have received an explanation of the nature, purpose, duration 

and risks of the trial, and what I will be expected to do. My 

questions have been answered satisfactorily.  

3. Institutional Ethics Committee authorities may wish to 

examine my medical records to verify the information 

collected. By signing this document, I give permission to 

review of my records.  

4. I understand that my identity will not be revealed in any 

reports or publications,  

5. I agree to take part in the above study.  
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Name of the 

research 

Participant 

Signature/thumb 

impression of the 

research participant Date 
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ANNEXURE III(B) 

सहमति पत्र 

1.योजना का शीर्षक: 

“18 से 25 वरु् की आयभ के फिफियोथेरेपी स्नातक छात्ोों में सू्ट्रप रोंग और शब्द परीक्षण का उपयोग कर 

चयनात्मक ध्यान पर गायत्ी मोंत् पाठ का प्रभाव:  एक पूवु परीक्षण के बाद परीक्षण अध्ययन”। 

2.परिचय:  

आपको इस शोध अध्ययन में भाग लेने के फलए आमोंफत्त फकया गया है।  गायत्ी मोंत् पाठ के पहले और 

बाद सू्ट्रप  रोंग और शब्द  परीक्षण फलया िाएगा। यह महत्वपूणु है फक आप अध्ययन फववरण पढें , अध्ययन 

की प्रकृफत को समझें और भागीदारी का िोखिम शाफमल करें । एक प्रफतभागी के रूप में प्रकृफत, अध्ययन 

के पाठ्यक्रम और अपने अफधकार को समझने के बाद ही इस नैदाफनक अध्ययन में भागीदारी के फलए 

अपनी सहमफत दें  । 

3.अभ्यास का उदे्दश्य:  

चयनात्मक ध्यान एक ऐसा कौशल है िो फशक्षा के के्षत् में अकादफमक उपलखियोों के फलए सबसे महत्वपूणु 

है । कमिोर चयनात्मक ध्यान वाले छात्ोों को आसपास के के्षत् में ध्यान भोंग उते्तिनाओों की उपखथथफत में 

बातचीत करने, ध्यान कें फित करने या अध्ययन करने में कफठनाई होती है। इस अध्ययन का उदे्दश्य 18-25 

वरु् की आयभ के फिफियोथेरेपी स्नातक छात्ोों में चयनात्मक ध्यान पर गायत्ी मोंत् पाठ का प्रभाव िोिना है। 

4.अभ्यास हेिु अपेतिि अवति एवं सहभातिओतंक संख्या:  

अध्ययन की अवफध 18  महीने की होगी। प्रफतभागी 7 फदन अध्ययनके फलए भाग लें गे। लगभग 110 प्रफतभागी 

होोंगे।  

5.अभ्यास की कायषप्रणाली तनम्नानुसाि होिी: 

यफद आप इस अध्ययन में भाग लेने की इच्छा फदिाते हैं, तो आप एक सोंफक्षप्त शारीररक परीक्षा से गभिरें गे। 
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1. मूल िनसाोंखिकीय डेटा िैसे उम्र, प्रफतभागी का फलों ग पूछा िाएगा। 

2.बेसलाइन सू्ट्रप रोंग और शब्द परीक्षण स्कोर हस्तके्षपसे पहले दिु फकया िाएगा । 

3.पढाई शभरू करने से पहले सभी प्रफतभाफगयोों को गायत्ी मोंत् पढने का प्रफशक्षण फदया िाएगा। 

4.इसके बाद सभी प्रफतभाफगयोों को 5 फदनोों  के फलए 15 फमनट तक गायत्ी मोंत् का पाठ करने के फलए कहा 

िाएगा।   

5.गायत्ीमोंत् पाठ की अवफध के 5 फदन बाद सू्ट्रप  रोंग और शब्द  परीक्षण फलया िाएगा।  

6.जोखिम एवं असुतविा:  

यह अध्ययन अपेक्षाकृत सभरफक्षत है और इसमें कोई िोखिम नही ों है। 

अध्ययन से सोंबोंफधत चोट के फलए फचफकत्सा देिभालकताु द्वारा प्रदान की िाएगी। 

7.अभ्यास के अपेतिि लाभ: 

पढाई के बाद चयनात्मक ध्यान में सभधार होगा। 

8.अनुसन्धान समाप्त होने पि क्या होिा? 

इस अध्ययन में भाग लेकर आपको उन बदलावोों और िायदोों के बारे में िानकारी दी िाएगी िो आपने 

हाफसल फकए हैं। 

9.सहभािका मेहनिाना: 

इस अभ्यास में सहभागी होने के फलए न  आपको कभ छ व्यय करना है ना ही आपको कोई मेहनताना फदया 

िायेगा। 

10.अभ्यास में सहभातििा से तनकलनेका अतिकाि:  

इस अभ्यास में सहभाग पूणुतः  सै्वच्छा पर है । आप इसमें भाग लेने से मना कर सकते है या अभ्यास को 
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कभी भी छोड़ सकते है । 

11.िोपनीयिा: 

इस अभ्यास से सम्बोंफधत सभी दस्तवेि / प्रपत् हमेशा गोपनीय रिे िायेंगे। आपकी पहचान वैज्ञाफनक 

कारणोोंके अलावा उिागर नही ों की िाएगी। इस अभ्यास के पररणाम वैज्ञाफनक दयान प्रसार के फलए 

प्रकाफशत फकये िायेंगे परन्तभ इसमें आपकी पहचान िारी नही ों की िाएगी  

12.इस अभ्यास से सम्बोंफधत आवश्यक सूचनाओोंको पढने या फकसी के द्वारा समझाए िाने हेतभ आपने िो 

अपना कीमती समय फदया, उसके फलए हम आपके आभारी है ।इस सहमफत पत् को भरने से पूवु आप वे 

सभी प्रश्न हमसे पूछ सकते है फिने्ह आप समझ न पाए हो । सोंशोधन सफमफत की सदस्य अभ्यासपूवु अभ्यास 

के दौरान और अभ्यास के समाखप्त के पश्चात भी आपके सवालोोंका उत्तर तत्परता से देंगे। 

अगर अभ्यास के सम्बन्ध में आपको कोई शोंका हो की ये कैसे फकया िा रहा है या फकस प्रकार की चोट 

लगने की सम्भावना है तो आप सोंशोधक फचफकत्सक से सोंपकु करे । 

 

सहमति पत्र   

1. मैंने 18 से 25 वरु् की आयभ के फिफियोथेरेपी स्नातक छात्ोों में सू्ट्रप रोंग और शब्द परीक्षण का उपयोग 

कर चयनात्मक ध्यान पर गायत्ी मोंत् पाठ का प्रभाव:  एक पूवु परीक्षण के बाद परीक्षण अध्ययन”, इस 

अध्ययन के फलए सूफचत सहमफत पत् में दी गई िानकारी को पढा है।  

2.मभझे इस फवर्य के बारेमे पूणु िानकारी, िैसे अभ्यास का फवर्य, उसका उदे्दश्य, कालावफध अभ्यास के 

दौरान आने वाली िोखिम तथा अभ्यास के दौरान मेरे द्वारा अपेफक्षत सहयोग की िानकारी दे दी गयी है। 

मभझे मेरे सरे प्रश्नोोंके उत्तर फमल गए है। 

3.इस अभ्यास में मैं अपनी इच्छा से सखिफलत हो रहा/रही हु। मैं इस बात से अवगत हु की मेरी इच्छानभसार 
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मैं इस अभ्यास में सहयोग देने के फलए कभी भी मना कर सकता/सकती हु ।इसके फलए मभझे कोई िभरमाना 

या कोई नभकसान नही ों भरना पड़ेगा । 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

सोंशोधक अभ्यासक 

का नाम 

सोंशोधक अभ्यासक की सही 

और अोंगूठा 

      तारीि 
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ANNEXURE III(B) 

सम्मिी पत्र 

1.संशोिन प्रक्लपाचे शीर्षक:  

“१८ ते २५ वयोगटातील फिफिओथेरपी पदवीपूवु फवद्यार्थ्ाांमधे्य सू्ट्रप रोंग आफण शब्द चाचणीचा वापर करून 

फनवडक लक्ष वेधून घ्यायावर गायत्ी मोंत् पठणाचा पररणाम:  चाचणीनोंतरचा पूवु अभ्यास”. 

2. प्रस्तावना:  

या सोंशोधन अभ्यासामधे्य भाग घेण्यासाठी तभम्हाला आमोंफत्त करण्यात आले आहे. गायत्ी  मोंत् पठणापूवी 

आफण नोंतर सू्ट्रप  रोंग आफण शब्द  चाचणी घेतली िाईल. अभ्यासाचे वणुन वाचणे, अभ्यासाचे स्वरूप समिून 

घेणे आफण त्यात सहभागी होण्याचे िोिीम हे आपल्यासाठी महत्वाचे आहे.  प्रकृफत, अभ्यासाचा 

अभ्यासक्रम आफण एक सहभागी म्हणून तभमचा हक्क समिल्यानोंतर  या खिफनकल अभ्यासात 

सहभागासाठी आपली सोंमती द्या. 

3. अभ्यासाचे उखिष्ट:  

फनवडक लक्ष हे एक कौशल्य आहे िे फशक्षण के्षत्ातील शैक्षफणक कामफगरीसाठी सवाुत महत्वाचे आहे. 

कमकभ वत फनवडक लक्ष असलेल्या फवद्यार्थ्ाांना सोंभार्ण करणे, आिूबािूच्या भागात फवचफलत करणाऱ्या 

उते्तिनेच्या उपखथथतीत लक्ष कें फित करणे फकों वा अभ्यास करणे कठीण असते. या अभ्यासाचा उदे्दश १८-

२५ वर्ाांच्या फिफिओथेरपी पदवीपूवु फवद्यार्थ्ाांमधे्य फनवडक लक्ष वेधूनघेण्यासाठी गायत्ी मोंत् पठणाचा 

पररणाम शोधणे हा आहे. 

4. अभ्यासासाठी अपेतिि कालाविी व सहभािी व्यक्ीचंी संख्या: 

अभ्यासाचा कालावधी 18 मफहन्ाोंचा असेल. सहभागी 7 फदवस अभ्यासासाठी भाग घेणार आहेत. तेथे अोंदािे 

110 सहभागी असतील. 
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5. अभ्यासाची कायषपििी िालील प्रमाणे: 

1.वैयखिक माफहती िसे वय आफण फलों ग याोंची माफहती द्यावी लागेल. 

2.बेसलाइन सू्ट्रप रोंग आफण शब्द चाचणी स्कोअर हस्तके्षपापूवी नोोंदफवला िाईल. 

3.अभ्यास सभरू करण्यापूवी सवु सहभागी ोंना गायत्ी मोंत् पठणाचे प्रफशक्षण फदले िाईल. 

४.मग सवु सहभागी ोंना 5 फदवसाोंसाठी 15 फमफनटे गायत्ी मोंत् पठण करण्यास साोंफगतले िाईल. 

5. 5 फदवसाोंनोंतर सू्ट्रप  रोंग आफण शब्द  चाचणी घेतली िाईल. 

6. जोिीम आतण त्रास: 

हा अभ्यास तभलनेने सभरफक्षत आहे आफण कोणताही धोका नाही. अभ्यासाशी सोंबोंफधत दभिापतीसाठी वैद्यकीय 

सेवा तपासकत्याुद्वारे फदली िाईल.. 

7.अभ्यास/अध्ययनाचे अपेतिि लाभ: 

अभ्यासानोंतर फनवडक लक्ष वेधून  घेईल. 

8.संशोिन समाप्त झाल्याि काय होईल? 

या अभ्यासात सहभागी होऊन आपण फमळवलेल्या बदलाोंची आफण िायद्याची माफहती आपल्याला फदली 

िाईल. 

9.सहभािासाठी मानिन:  

या अभ्यासात सहभागी होण्यासाठी आपल्याला कभ ठलाही िचु करावा लागणार नाही तसेच आपल्याला 

कभ ठलेही मानधन फदले िाणार नाही. 

10. अभ्यासाि सहभािी न होण्याचा तवचाि: 

या अभ्यासात आपला सहभाग पूणुपणे ऐखच्छक आहे. आपण यात सहभागी होण्यास नकार देऊ शकता. 
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फकों वा अभ्यास मधेच सोडून िाऊ शकता. 

11.िोपनीयिा: 

या अभ्यासासोंबोंधी सवु दस्तऐवि नेहमी गभप्त ठेवण्यात येतील. कभ ठल्याही कायदेशीर आपली ओळि 

िाहीर केली िाणार नाही. या अभ्यासाचे फनष्करु् वैज्ञाफनक ज्ञानाच्या प्रसारासाठी प्रकफशत केले िातील 

परोंतभ त्यासाठी आपली ओळि िाहीर केली िाणार नाही.  

13.या अभ्यासासोंबोंधी आवश्यक सूचना वाचणे अथवा कोणाकडून समिून घेणे यासाठी आपण आपला 

अमूल्य वेळ फदलात त्यासाठी मी आपला/आपली आभारी आहे. हे सहमती पत् भरण्यापूवी आपल्याला न 

समिलेले सोंबोंफधत प्रपत्ात कभ ठलेही प्रश्न आपण मला फवचारू शकता. 

सोंशोधन सफमतीचे सदस्य अभ्यासापभवी, अभ्यासादरम्यान फकों वा अभ्यासाच्या समाप्तीनोंतर आपल्या प्रश्नाोंची 

उत्तरे तत्परतेने देतील. हा अभ्यास कसा केला िाईल अथवा या दरम्यान काही दभिापत होईल का अशा 

प्रकारचा मनात उद्भवणाऱ्या शोंकाोंचे फनरसन आपण सोंशोधक फचफकत्सकाशी सोंपकु साधून करून घेऊ 

शकता. 

 

सम्मिी पत्र  

1. मी “१८ ते २५ वयोगटातील फिफिओथेरपी पदवीपूवु फवद्यार्थ्ाांमधे्य सू्ट्रप रोंग आफण शब्द चाचणीचा वापर 

करून फनवडक लक्ष वेधून घ्यायावर गायत्ी मोंत् पठणाचा पररणाम:  चाचणीनोंतरचा पूवु अभ्यास” या 

अभ्यासासाठी माफहतीपूणु सिती दस्तऐविात फदलेली माफहती वाचली आहे. 

2.मला या फवर्याबद्दल सफवस्तर माफहती, िसे अभ्यासाचा फवर्य, त्याचा उदे्धश, कालावधी, अभ्यासादरम्यान 

येणाऱ्या िोिीम तसेच माझाकडून असलेल्या अपेक्षा याबद्दल सोंपूणु माफहती फमळाली आहे. माझ्या 

शोंकाोंनासभद्धा समाधानकारक उत्तरे फमळाली आहेत.  
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3.वैद्यकीय नैफतक सफमतीचे सभासद माझे तपासणी दरम्यानचे अहवाल केव्हाही तपासू शकतात. या 

अहवालावर सही करून त्याोंना ते तपासण्याची मी परवानगी देतो/देते. 

4.माझी ओळि या फवर्यासोंबोंधीच्या कोणत्याही अहवालात फकों वा प्रकाशनामधे्य िाहीर केली िाणार नाही 

हे मला माफहती आहे. 

5.या अभ्यासात सहभागी होण्यास माझी मान्ता आहे. 
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MASTERCHART 

 

Sr 

no 

Age 

(yr) 

Gender weight 

(kg) 

Height 

(cm) 

BMI 

(kg/m2) 

Word 

score (W) 

Color 

score ( C ) 

Color-

Word 

score 

(CW) 

Interference 

score (IG) 

      
Pre Post Pre Post Pre Post Pre Post 

1 18 Female 58 167 20.86 100 100 93 101 64 82 15.82 31.76 

2 20 Female 45 160.02 17.57 110 117 81 82 52 63 5.36 14.79 

3 19 Female 42 163 15.84 88 104 64 66 39 54 1.95 13.63 

4 20 Female 37 163 13.96 98 100 68 72 46 60 5.86 18.14 

5 19 Female 60 157.48 24.39 108 131 87 92 59 73 10.82 18.96 

6 18 Female 66.5 159 26.38 119 131 84 84 54 69 4.76 17.82 

7 19 Female 59 161 22.77 107 117 80 85 56 66 10.23 16.77 

8 19 Female 55 164 20.52 108 121 79 85 51 63 5.38 13.08 

9 18 Female 56 165 20.58 123 127 79 85 58 63 9.9 12.09 

10 19 Female 55 160 21.48 92 98 60 70 38 46 1.69 5.17 

11 20 Female 42 162.56 16.03 107 108 81 81 53 60 6.9 13.72 

12 18 Female 52 162 19.84 102 104 80 81 53 62 8.17 16.47 

13 20 Female 72 167.65 25.89 100 104 72 82 52 58 10.14 12.16 

14 18 Female 85 160 33.2 115 128 77 90 51 63 4.89 10.16 

15 18 Female 40 157 16.26 119 127 97 100 69 81 15.57 25.06 

16 19 Female 58 153 24.78 110 120 59 70 44 58 5.6 13.79 

17 19 Female 47 160 18.35 114 127 84 87 51 61 2.64 9.37 

18 19 Female 55 158 22.08 109 132 77 89 60 72 14.88 18.85 

19 20 Female 50 156 20.57 106 125 69 94 53 68 11.21 14.35 

20 20 Female 49 164 18.28 105 110 71 76 54 64 11.65 19.06 

21 19 Female 65 162 24.87 119 121 81 90 53 71 4.81 19.39 

22 18 Female 79 164 29.47 109 115 60 72 53 61 14.31 16.73 

23 18 Female 58 167 20.86 112 113 100 100 67 73 14.17 19.95 

24 19 Female 50 165 18.38 106 110 70 78 63 72 20.85 26.37 

25 22 Male 75 162 28.62 114 123 45 73 38 59 5.74 13.19 

26 20 Male 66 182 19.93 100 111 70 84 44 62 2.83 14.19 

27 19 Female 60 160 23.43 105 114 65 71 42 56 1.86 12.25 

28 19 Female 63 162 24.04 102 134 69 77 50 63 8.85 14.1 

29 20 Male 60 180 18.51 121 117 87 90 52 61 1.39 10.14 

30 20 Female 55 157 22.35 114 127 75 87 47 64 1.77 12.37 

31 19 Female 54 142 26.86 95 103 61 73 53 63 16.33 20.28 

32 18 Female 69 152 29.87 120 113 76 85 63 75 16.47 26.49 

33 20 Female 48 165 17.64 120 122 83 85 57 64 7.94 13.91 

34 20 Female 65 150 28.88 103 111 65 68 52 60 12.15 17.84 

35 19 Male 92 181 28.13 117 134 70 75 48 63 4.21 14.92 

36 19 Female 53 157 21.54 110 123 97 96 70 75 18.46 21.09 

37 20 Female 51 167 18.34 93 105 74 83 58 68 16.8 21.65 

38 20 Male 70 170 24.22 110 130 68 74 56 67 13.98 19.85 
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39 19 Female 52 151 22.8 100 110 64 73 41 51 1.98 7.13 

40 20 Female 50 150 22.22 119 130 88 99 56 66 5.42 9.8 

41 19 Female 58 162 22.13 138 134 71 78 55 64 8.12 14.7 

42 19 Female 50 162 19.08 113 122 77 83 63 71 17.21 21.61 

43 20 Female 42 155 17.05 96 99 61 71 48 58 10.71 16.66 

44 19 Male 52 172 17.62 110 133 74 85 49 64 4.77 12.15 

45 19 Female 58 152 25.1 131 139 88 100 65 74 12.37 15.85 

46 21 Female 50 163 18.86 106 100 50 68 40 51 6.04 10.53 

47 19 Female 59 157 23.98 100 105 85 90 66 73 20.06 24.54 

48 19 Female 62 165.1 22.79 111 123 81 83 60 71 13.18 21.45 

49 19 Female 39 158 15.66 120 117 87 84 53 56 2.57 7.11 

50 19 Female 42 161 16.21 114 109 75 85 54 63 8.77 15.25 

51 21 Female 60 142 29.85 93 100 59 73 42 51 5.97 8.81 

52 19 Female 65 160 25.39 102 114 74 76 50 54 7.12 8.4 

53 20 Female 58 152 25.11 89 93 73 79 50 63 9.9 20.29 

54 19 Male 58 182 17.53 116 144 69 73 49 68 5.74 19.56 

55 19 Female 68 160 26.6 125 140 73 83 51 62 4.92 9.9 

56 19 Male 95 178 30.06 113 117 65 76 52 67 10.74 20.93 

57 20 Female 43 163 16.22 98 105 57 65 46 56 9.97 15.86 

58 21 Female 57 162 21.75 120 140 85 90 55 67 5.25 12.22 

59 20 Female 40 162 15.26 116 140 62 75 47 63 6.6 14.17 

60 21 Female 60 164.5 22.7 102 110 49 64 46 57 12.91 16.55 

61 20 Female 52 162 20.4 116 140 80 90 55 71 7.66 16.22 

62 20 Female 56 165 20.58 117 126 71 80 46 59 1.82 10.07 

63 21 Female 54 165 19.85 102 121 68 90 43 59 2.2 7.39 

64 21 Female 48 161 18.53 108 130 72 84 52 67 8.8 15.98 

65 21 Female 50 160 19.53 90 124 79 84 52 68 9.93 17.93 

66 21 Female 58 160 22.65 91 96 53 64 40 52 6.51 13.6 

67 21 Female 37 157 15.04 128 134 93 91 60 69 6.14 14.81 

68 20 Female 58 165 21.32 98 105 65 73 43 54 3.93 10.94 

69 20 Female 66 160 25.78 120 128 83 90 57 69 7.94 16.16 

70 20 Female 63 169 22.1 100 101 58 68 44 58 7.3 17.37 

71 20 Female 56 164 20.89 120 130 86 92 52 59 1.9 5.13 

72 21 Male 67 165 24.63 114 130 92 90 52 65 1.09 11.82 

73 22 Female 55 167 19.78 113 122 81 86 51 63 3.82 12.56 

74 22 Male 62 172 21.01 100 106 51 70 43 63 9.23 20.85 

75 20 Female 70 165 25 116 125 90 94 63 73 12.32 19.35 

76 22 Female 40 152 17.31 103 115 81 85 50 63 4.66 14.13 

77 22 Male 54 170 18.68 134 130 78 81 56 63 6.7 13.1 

78 21 Male 56 172 18.98 125 130 75 86 48 58 1.13 6.25 

79 22 Female 61.5 172 20.84 119 120 69 80 52 67 8.33 19 

80 21 Female 45 152 19.48 110 115 70 83 50 65 7.23 16.8 

81 20 Female 56 165 20.58 120 117 83 90 56 63 6.94 12.14 

82 22 Male 60 166 21.81 110 117 49 55 36 48 2.11 10.59 

83 22 Male 65 168 23.04 104 110 77 79 47 54 2.76 8.03 

84 21 Female 60 167 21.5 120 110 78 84 52 61 4.73 13.37 



86 | P a g e  
 

85 21 Female 46 168 16.31 110 122 80 92 48 63 1.69 10.56 

86 21 Female 60 172 20.33 99 107 77 89 53 65 9.69 16.42 

87 21 Female 40 152 17.31 100 106 72 81 55 68 11.18 22.09 

88 21 Female 42 154 17.72 115 111 68 75 53 64 10.27 19.25 

89 21 Female 46 165 16.91 127 130 94 96 62 71 7.99 15.78 

90 21 Female 60 176 19.41 112 110 75 80 55 64 10.09 17.69 

91 21 Female 47 170 16.26 114 121 75 78 51 60 5.77 12.58 

92 21 Female 61 158 24.49 117 130 79 90 52 69 4.85 15.82 

93 21 Female 47 149 21.17 125 130 88 90 57 68 5.36 14.82 

94 21 Female 77 162 29.38 106 110 77 81 48 58 3.4 11.36 

95 23 Female 72 158 28.91 137 135 92 97 58 70 2.97 13.56 

96 22 Female 41 164 15.29 91 110 68 81 42 61 3.09 14.36 

97 22 Female 52 160 20.31 104 120 63 70 50 59 10.77 14.79 

98 22 Female 52 162 19.84 104 112 73 76 53 64 10.11 18.73 

99 21 Female 48 160 18.75 113 125 69 78 54 66 11.16 17.98 

100 22 Female 48.3 152 20.9 120 127 77 83 52 65 5.1 14.81 

101 21 Female 81 164 30.22 130 124 76 89 58 70 10.04 18.19 

102 21 Female 43 152 18.61 130 140 63 72 50 63 7.57 15.45 

103 22 Female 72 162 27.48 120 122 83 89 52 64 2.94 12.55 

104 21 Female 48 157 19.51 100 115 53 67 40 54 5.36 11.66 

105 20 Female 52 154 21.94 107 120 75 89 48 62 3.91 10.9 

106 21 Female 53 160 20.7 112 120 80 99 53 70 6.34 17.75 

107 21 Female 49 162 18.7 129 125 83 87 53 63 2.5 11.71 

108 22 Female 76 170 26.3 96 107 67 69 42 51 2.54 9.06 

109 23 Female 101 167 36.33 106 113 65 70 46 54 5.71 10.78 

110 23 Female 44 160 17.18 100 108 65 61 45 50 5.6 11.02               
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ABBREVATIONS 

 

PSD: Post Stroke Depression 

ADL: Activity of Daily Living 

QOL: Quality Of Life 

BMI: Body mass Index 

HDRS: Hamilton Depression Rating Scale 

BI: Barthel Index 

WHO: World Health Orgnization 

CNS: Central Nervous System 

ICH: Intra Cerebral Haemorrhage 

SAH: Subarachnoid Haemorrhage 

DALYs: Disability Adjusted Life Years
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INTRODUCTION 

   

 

Over the past few decades, non-communicable disease has exceed infectious disease and 

nutritional disorders as the leading cause of disease burden worldwide. Stroke incidence has 

been rising globally, and it is especially common in developing nations, where it is currently 

the top cause of death. In underdeveloped nations, the number of stroke-related deaths and 

disabilities is quite high. Approximately 75% of stroke-related fatalities and 81% of 

disability-adjusted life years worldwide occur in developing nations.1 One of the main 

causes of death and the main contributor to acquired and long-term impairment in adults 

worldwide is stroke. Changing demographics predict a further increase in stroke rates.  

Furthermore, younger patients are predicted to be particularly affected by stroke. Stroke is 

considered by the World Health Organization as the epidemic of the twenty-first century 

Since 85% of all strokes may be preventable, current stroke prevention strategies are 

crucial.2 

A major contributor to long-term disability and a decline in quality of life in developing 

countries like India is stroke. Between 5 and 54 percent of those who had  stroke suffer from 

post-stroke depression.3 

The effects of a stroke can vary based on the type of stroke, the area of the brain damaged, 

the patient's age, and the length of the therapy. The resulting impairment may not only be 

physical but also include cognitive and psychological issues.5 

 Age-standardized yearly stroke incidence rates were up to 316 per 100,000 people, while 

age-standardized prevalence rates ranged up to 981 per 100,000 people, according to studies. 
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Stroke is leading causes of death and the primary factor in acquired and chronic disability in 

adults around the world. Another rise in stroke rates is anticipated given demographic 

changes.7 

About 50% of stroke survivors have chronic neurological abnormalities that make them 

dependent on others and cause them to have difficulty doing activities of daily living. Each 

person's characteristic of impairment is different, and it changes depending upon which parts 

of the central nervous system have been damaged. Physical limitations in walking and using 

the upper limbs are the most frequent impairments. This deterioration in ADL among stroke 

survivors is attributed to a number of things, including delayed clinic attendance, a lack of 

therapeutic progress, post-stroke depression symptoms, a lack of motivation and the 

necessary cognitive capacity, and a sense of insecurity.7 

The prevalent and significant  (PSD) has a negative impact on functional outcome and is a 

common consequence of stroke. It is suggested that decreased cognitive and motivational 

abilities are the mechanism obstructing or affecting functional rehabilitation. Motor learning 

is limited by cognitive dysfunction and low self-efficacy, which limits stroke patients' ability 

to grasp, imitate, and evaluate their recovered movement. PSD is present in minimum 30% 

of stroke survivors.7 

The prevalence of PSD is around 85% among stroke patients, and it can appear up to 5 years 

after the stroke. It has been related to post-stroke social withdrawal and poor performance in 

daily living activities, as well as delayed rehabilitation outcomes.7 

Post-stroke depression presents a significant challenge for many stroke patients and can 

extend rehabilitation and recovery times. Post-stroke depression impacts not only the 

survivors but also their families, friends, and loved ones. Many stroke patients feel 

dehumanised, despondent, helpless, anxious, and fearful. The patient is severely affected by 
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the disability brought on by the stroke, and both the physical and social effects are extremely 

harmfull. 8 

The aim of this project was to study profile of post stroke patients in terms of depression and 

functional independence in daily living. 
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Rationale of the study 

 

According to the WHO, there will be a 38 million increase in disability adjusted life due to 

stroke. Stroke-related disability has a significant negative influence on the patient's quality of 

life (QOL), with both social and physical consequences. The most frequent factor causing 

disability is stroke, and it has a more than 40% negative impact on QOL. Post-stroke 

depression (PSD) can make rehabilitation and recovery phase more difficult for stroke 

survivors and extend their recovery time.8 

 PSD is one of the symptom observed in stroke patient.  Depression have been reported to 

have high incidence even one month from the onset of stroke. Many reports have 

acknowledged the impact of post stroke depression is associated with increased mortality and 

reduced social activity. PSD is the important reason for impaired quality of life in stroke 

patients.7 

The greatest cause of adult and geriatric disability worldwide is stroke. Stroke can result in 

both physical and mental issues. Elderly adults frequently experience strokes, which is also 

the leading concern worldwide. After a stroke, depression is a typical psychological 

problem.25 

The majority of stroke patients in India are looked after by family members living in a joint 

family. Throughout their path of functional rehabilitation, stroke patients receive family 

support from caregivers and relatives. In the same way, each patient's psychological issue 

may be different in community. 8 

On the other hand, stroke survivors' daily activities may have negative effect by post-stroke 

depression. The level of functional dependency and post-stroke depression both can have a 
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negative impact on the quality of life for stroke survivors. The study's main goal is to observe 

post-stroke depression and functional independence in daily living of stroke survivors with 

age (40-75 years).  
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Primary Research Question 

 

What is the profile of post-stroke patients in terms of depression and functional independence 

in daily living? 
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HYPOTHESIS: 

 

 

 

Not applicable 
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Review of Literature 

 

1. The study on the profile of stroke patients treated at rehabilitation centres in 

Bangladesh was undertaken by Firoz Ahmed Mamin1*, Muhammad Shahidul Islam2*, 

Farjana Sharmin Rumana2*, and Farhana (2016). Objective: In Bangladesh, stroke is the 

main cause of death and disability. The Bangladeshi health system has not yet included 

rehabilitation treatments. Rehabilitation services for stroke sufferers are only offered by a few 

non-governmental organisations. These patients' demographic makeup has not yet been 

determined. The purpose of this study was to determine and assess sociodemographic 

information, risk factors, the primary location of care, and the cost of stroke for those who 

participated in rehabilitation at the Bangladeshi Center for the Rehabilitation of the Paralyzed 

(CRP). 103 conveniently chosen stroke patients who attended CRP were subjected to a cross-

sectional survey. Results: The participants' average age was 49. The majority's (68%) place of 

origin was urban. A history of hypertension was present in almost 85% of the patients before 

their stroke. After a stroke, the majority of patients underwent their initial care with licenced 

doctors at a general clinic or hospital. Only 22% of the patients received recommendations 

from their doctors to explore additional rehabilitation therapies. 

 

2. Kenji Tsuchya, Takaaki Fujita, Daisuke Sato, Manabu Midorikawa, and Yasushi 

Makiyama (2016) conducted a study on how post-stroke sadness prevents patients in a 

convalescent rehabilitation ward from improving their daily living skills. The improvement of 

daily living activities among patients admitted to Japanese convalescent rehabilitation wards 

with post-stroke depression has not been studied. This study aims to evaluate whether 

patients with or without post-stroke depression had improved daily living skills at the time of 
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admission to a convalescent rehabilitation hospital. Subjects and procedures In this 

retrospective study, 108 stroke victims were separated into two groups based on their short 

form Geriatric Depression Scale (15-item) scores. Utilizing the Functional Independence 

Measure, daily living activities were evaluated. The difference between scores at admission 

and discharge was used to define the Functional Independence Measure's improvement. 

[Results] The increase score on the Functional Independence Measure differed significantly 

from the total score on the measure. For the Functional Independence Measure total score, 

there was a significant interaction between the time period and post-stroke depression 

characteristics. The total score on the Functional Independence Measure and the Geriatric 

Depression Scale were significantly correlated, according to a multiple regression analysis. 

[Conclusion] The results of the current study imply that post-stroke depression negatively 

affects the return to normalcy of daily living activities and the success of rehabilitation in a 

convalescent rehabilitation unit setting. 

 

3. Debbie Rand et al. (2018) did research on proprioception deficits in chronic strokes 

and daily living activities for the upper extremities. In this cross sectional investigation, 102 

persons with chronic stroke between the ages of 29 and 85 took part. The proprioception 

(Thrumb localisation Test), motor (Fugl-Meyer Motor Assessment (FMA)), functional 

(Action Research Arm Test (ARAT), Box and Block Test (BBT), grip strength, and everyday 

use (Motor Activity Log (MAL)) abilities of the upper extremity were evaluated. 

Additionally, independence in BADL and IADL was evaluated. 31 people exhibited mild-to-

moderate proprioception abnormalities, while 71 persons had intact proprioception. The 

degree of proprioception deficits was negatively correlated with the affected upper 

extremity's motor ability (FMA) (r = -.41), functional ability (ARAT) (r = -.48), dexterity 

(BBT) (r = -.43), grip strength (r = -.41), and daily-use (MAL amount and quality) (r = -.55 
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and r = -.54, respectively). For the BADL, IADL, and upper extremity assessments, 

significant between-group differences were discovered. 

 

4.  Physical rehabilitation treatments for the recovery of function and mobility following 

stroke were the subject of a study done in 2014 by Alex Pollock et al. to ascertain whether 

physical rehabilitation techniques are beneficial in helping stroke victims regain function and 

mobility, and to evaluate whether one physical rehabilitation technique is superior than the 

others. Results: This review consisted of 96 studies with 10,401 people altogether. 50 out of 

the 96 studies (or more than half) were conducted in China. The studies were generally 

diverse, and several of them had poor reporting. (27 studies, 3423 participants; standardised 

mean difference (SMD) 0.78, 95 percent confidence interval (CI) 0.58 to 0.97, for 

Independence in ADL scales) Physical rehabilitation was found to improve functional 

recovery after stroke compared to no treatment, and this effect was noted to last beyond the 

duration of the intervention period (nine studies, 540 participants; SMD 0.58, 95 percent CI 

0.11 to 1.04). A substantial difference in the effectiveness of the intervention according to 

subgroup analysis was found for independence in ADL (P value 0.0001), showing that a dose 

of 30 to 60 minutes per day provided five to seven days per week is sufficient. Studies 

conducted in China are the primary source of this evidence. A shorter time since a stroke may 

potentially have significant benefits, according to subgroup analysis (P value 0.003, for 

independence in ADL). We discovered that physical rehabilitation was more efficient in 

enhancing motor function than standard care or attention management. 
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5. To assess functional independence and residual disability after stroke, Seung yeol lee 

et al. (2020) did a study to calculate the cutoff score for the modified Barthel index and 

modified ranking scale. The aim of this study was to determine the most suitable MBI and 

modified Rankin scale (mRS) grades for MBI classification. At three months after the 

beginning of the stroke, 5,759 stroke patients provided their MBI (K-MBI) and mRS results. 

To achieve appropriately matched K-MBI scores and mRS grades, the sensitivity and 

specificity were determined at K-MBI score cutoffs for each mRS grade. Additionally, we 

calculated the area under the receiver operating characteristic (ROC) curves for sensitivity 

and specificity (AUC). For mRS grades 0, 1, 2, 3, and 4, respectively, the K-MBI cutoff 

points with the highest sum of sensitivity and specificity were 100 (sensitivity 0.940; 

specificity 0.612), 98 (sensitivity 0.904; specificity 0.838), 94 (sensitivity 0.885; specificity 

0.937), 78 (sensitivity 0.946; specificity 0.973), and 55 (sensitivity 937; specificity 0.986). 

The K-MBI cutoff score range for each mRS grade can be calculated from this outcome. The 

K-MBI cutoff score for mRS grade 0 is 100, indicating that there is no related score range. 

The K-MBI score ranges for mRS grades 1, 2, 3, 4, and 5 are, respectively, 99 to 98, 97 to 

94, 93 to 78, 77 to 55, and under 54. mRS grade 0, mRS grade 1, mRS grade 2, mRS grade 

3, and mRS grade 4 had AUCs of 0.791, 0.919, 0.970, 0.0, and 0.991, respectively, for the 

ROC curve. The K-MBI cutoff scores for mRS grades varied; mRS grades 0, 1, and 2 had 

small K-MBI score ranges, whereas mRS grades 3, 4, and 5 had large K-MBI score ranges. 

mRS grade appeared to sensitively distinguish mild residual disability in stroke patients, 

whereas K-MBI offered more precise information on the functional state of stroke survivors 

with moderate to severe residual impairment. 

 

6. Rita V Krishnamurthy and colleagues (2010) did a study titled "Global and regional 

burden of first-ever ischemic and hemorrhagic stroke during 1990-2010: data from the Global 
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Burden of Disease Study 2010." Priorities for type-specific prevention efforts may be 

determined by the prevalence of risk factors, treatment approaches, and knowledge of the 

pathological type of stroke. All of these elements are crucial for focused region-specific 

health care planning for stroke. To calculate the regional and worldwide costs of the first 

ischemic and hemorrhagic stroke between 1990 and 2010. Methods: To find pertinent papers 

published between 1990 and 2010, we looked through regional databases from 1990 to 2012 

and searched Medline, Embase, LILACS, Scopus, Science Direct, Global Health Database, 

and the WHO library. By age group (aged 75 years, 75 years, and overall) and country 

income level (high-income, low-income, and middle-income), we calculated regional and 

country-specific estimates for ischaemic and hemorrhagic stroke incidence, mortality, 

mortality-to-incidence ratio, and disability-adjusted life-years (DALYs) lost for 1990, 2005, 

and 2010. 

 

7. A comparison of the Katz ADL and the Barthel Index in evaluating the activities of 

daily living of older individuals was undertaken by Irene Hartigan et al. in 2007. A crucial 

aspect of nursing is evaluating a patient's functional capacity to carry out activities of daily 

living. An effective predictor of a patient's morbidity and hospital prognosis is the functional 

ability of older persons. Only when the data collected by evaluation scales is therapeutically 

applicable and scientifically sound can it be considered valuable. Two of the earliest rival 

indices for evaluating activities of daily life are the Katz activities of living and the Barthel 

Index. The Barthel Index and the Katz activities of daily living assess a patient's function in 

terms of their level of independence or dependency when carrying out specific daily 

activities. This essay will contrast their importance and value for older adult nursing practise. 

The relative benefits in particular scenarios of these two oldest competing indices must be 

taken into account as data is acquired and processed to complete these assessment scales in 
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order to ensure their appropriateness and sensitivity. The findings of using assessment scales 

for daily living tasks frequently have a subjective nature and lack of a systematic approach. It 

is challenging to determine the efficacy of treatments due to subjective patient judgement, 

which can lead to bias and incorrect data interpretation. In the care of older persons, where 

presenting issues are frequently complicated and multi-dimensional, this may be crucial. This 

research will examine the reliability of the Katz activities of daily living and the Barthel 

Index as well as the differences between the two indices due to the growing importance of 

functional capacity assessment in nursing practise. Although there has been ongoing research 

on assessment scales since Katz et al. (1963), there are still conceptual problems with 

defining what comprises activities of daily living and language related to the measurement. 

 

8. Paula Soukkio and others Effects of a 12-month home-based physical therapy 

programme with a 12-month follow-up on the length of time spent at home and functional 

capacity in older people who exhibit indications of frailty or who have recently suffered a 

hip fracture - protocol of a randomised controlled experiment (HIPFRA research). Methods: 

This is a South Karelia Social and Health Care District, Finland, parallel group, randomised 

controlled study (population 131,000). A total of 300 people with a recent hip fracture (age 

60) and 300 community-dwelling older adults (age 65) who exhibit indications of frailty will 

be recruited. The FRAIL questionnaire is used to assess frailty, and the modified Fried's 

frailty criteria are used to confirm it. The physiotherapy and usual care arms will be 

randomly assigned to each patient group independently. At the participant's house, 

individualised, systematic, and progressive physical therapy will be provided twice a week 

for 60 minutes over the course of a year. At 24 months, the duration of living at home is the 

main result. According to our prediction, individuals who are given the physiotherapy arm 

will stay at home for six more months than those who are given the normal care arm. 



19 
 

Functional ability, frailty status, health-related quality of life, falls, use and expenses of 

social and health care services, and mortality are considered secondary outcomes. At 

baseline, 3, 6, and 12 months, assessments including the Short Physical Performance 

Battery, Functional Independence Measure, Mini Nutritional Assessment, and Mini-Mental 

State Examination will be carried out at the participant's home. For 24 months, register data 

on mortality, social and health care service use and expenses, and other factors will be 

tracked. 

9.  John Eraifej et al. (2017) conducted a study titled "Effectiveness of upper limb 

functional electrical stimulation after stroke for the improvement of activities of daily living 

and motor function: a systematic review and meta-analysis" with the goal of determining the 

outcomes for motor function and activities of daily living (ADL) following post-stroke upper 

limb FES. Methods: Verification of included studies' and systematic reviews' citations. 

Participants must be older than 18 and have suffered a hemorrhagic or ischemic stroke. The 

intervention group received upper limb FES in addition to usual therapy, while the control 

group only received standard care. ADL was the major endpoint, followed by functional 

motor ability and other motor outcomes (tertiary). GRADE (Grading of Recommendations 

Assessment, Development, and Evaluation) criteria are used to grade quality. 

Results: Twenty studies were included. No significant benefit of FES was found for 

objective ADL measures reported in six studies (standardised mean difference (SMD) 0.64; 

95% Confidence Interval (CI) [-0.02, 1.30]; total participants in FES group (n) = 67); 

combination of all ADL measures was not possible. Analysis of three studies where FES was 

initiated on average within 2 months post-stroke showed a significant benefit of FES on ADL 

(SMD 1.24; CI [0.46, 2.03]; n = 32). No appreciable gains in ADL were observed in three 

studies where FES was started more than a year after stroke (SMD -0.10; CI [-0.59, 0.38], n = 

35). Due to heterogeneity, a lack of blinding, and low participant numbers, GRADE's quality 
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evaluation identified extremely low quality evidence in all analyses. 

 

10. The study, Motor Functional recovery in patients with post-stroke depression, was 

carried out by Luca Nannetti et al (2005). This study assesses PSD's impact on motor and 

functional outcomes. Method: In an intense rehabilitation department, 117 acute stroke 

patients were chosen and classified into two groups (PSD+ and PSD-) based on the existence 

of PSD. DSM-IV criteria, the Geriatric Depression Scale, and the Cornell Scale were used as 

screening tools. Results were assessed using the Fugl-Meyer Assessment Scale and the 

Barthel Index (BI) (FMA). In a total of three months following the stroke, measurements 

were taken at the time of admission to the department (T1), discharge (T2), and follow-up 

(T3). Results: Every outcome metric significantly improved for both groups. At each 

evaluation, there were no differences in progress on FMA scores between the two groups; 

however, the PSD group showed a significantly greater improvement on the BI score. 

 

11. Factors that affect the degree of post-stroke depression were the focus of a 2017 

study by S llut et al. This study sought to determine whether the degree of neurological 

impairment and the location of ischemic lesions caused by a stroke were related to how 

severe post-stroke depression was. A variety of instruments, including the Beck Depression 

Inventory and the Mini-Mental State Examination, were used for psychometric evaluation. A 

comprehensive neurological evaluation was created using the National Institutes of Health 

Stroke Scale (NIHSS) and the Barthel Index of Activities of Daily Living. Results: Patients 

with severe depression scored higher on the Barthel index, NIHSS, and MMSE tests while 

having worse scores on the Quality of Life Scale (QOLS). The likelihood of experiencing 

severe depression increased when the stroke occurred in the basal nuclei. Compared to 
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patients with 3–4 lesions, those with 1-2 lesions had a higher risk of experiencing mild or 

moderate depression. In individuals with significant depression, a frontal location of the 

stroke was almost twice as prevalent. Severe depression was more likely to occur if the left 

hemisphere of the brain was injured by the stroke. A basal nuclei lesion, a left hemisphere 

stroke site, and an NIHSS score of greater than 11 were all independently related with severe 

depression in multivariate analysis. 

 

12. A. Doussoulin et al. carried out the research in 2017. Following a stroke, regaining 

functional independence with modified constraint-induced therapy. 

With this technique, patients with upper extremity weakness can maximise their social and 

economic engagement, maximise their functional independence, and lessen their disability. 

Our aim was to use CIMTm to evaluate the return of functional independence in stroke 

patients. Customers and technique: A clinical trial with randomization involved 36 stroke 

survivors. Three hours every day, for ten days, the treatment was administered using either 

group or individual modalities. The Functional Independence Measure (FIM) scale was used 

to evaluate each participant's functional independence both before and after the intervention. 

Results: Based on a covariance analysis of the pre-test ratings, the dependent variable 

significantly differs in favour of the group intervention modality (F1.31 = 42.78, p 0.001, 2p 

= 0.72). 

 

13. The impact of post-stroke depression on recovery in activities of daily living over a 2-

year follow-up was studied in 1990 by R PARIKH et al. In a prospective trial involving 63 

stroke patients, the effect of clinically diagnosed depression on recovery in activities of daily 

living over a 2-year follow-up was investigated. During their acute hospitalisation, depressed 



22 
 

(n = 25) and non-depressed (n = 38) patients had similar impairments in activities of daily 

living, neurologic diagnoses and findings, lesion location and volume as measured on 

computed demographic variables, cognitive impairment, and social functioning, but the two 

groups had different recovery patterns in these areas. Individuals with an in-hospital 

diagnosis of depression (either major or moderate depression) were substantially more 

impaired in both physical activities and linguistic functioning at 2 years following a stroke 

than were patients without depression. This discrepancy in the recovery profile persisted 

among patients with significant depression even after the depression had subsided. This study 

underlines the importance of post-stroke depression treatment and early identification. 

  

14. To examine the methodological variances among the research examining the 

association between lesion location and PSD, Sanjit Bhogal et al. published Lesion location 

and post-stroke depression: comprehensive assessment of the methodological constraints in 

2004. Recap of the review: To find studies examining the relationship between PSD and the 

site of the lesion, MEDLINE was searched. The information sought covered the study design, 

blinding, time since stroke onset, definition of depression, source population of samples, and 

standardised testing of stroke and depression. Statistical software such as Review Manager 

and Meta View were used to determine odds ratios (ORs) and 95 percent confidence intervals 

(CIs). There were 26 original articles reviewed. The heterogeneity among research was 

largely caused by variations in methodology. Depending on whether individuals were 

sampled as inpatients (OR, 1.36; 95 percent CI, 1.05 to 1.76) or from the community, the 

relationship between the site of a left hemisphere lesion and PSD had a different direction 

(OR, 0.60; 95 percent CI, 0.39 to 0.92). Across the assessment interval, there was also a 

change in the direction of relationship from the acute stroke phase (OR, 2.14; 95 percent CI, 

1.50 to 3.04) to the chronic stroke phase (OR, 0.53; 95 percent CI, 0.30 to 0.93). The 
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heterogeneity of the results may possibly have been influenced by variations in the way that 

depression was measured, the study's design, and the way that the data were presented. 

Conclusions: Before doing further study, a number of crucial tasks need to be completed, 

including the creation of an exhaustive PSD measurement, choosing the best post-stroke 

evaluation intervals, and selecting a representative population reference. 

 

15. The study on determinants of depression after stroke: a systematic reviews of 

observational studies was done in 2005 by Maree L. Hackett et al. Understanding the factors 

that predict depression after a stroke may help to better target therapy for both prevention and 

treatment. Methods: In order to discover factors connected to depressed symptoms (or 

"disease") following stroke, we conducted a systematic analysis of all published, non-

experimental, population-, hospital-, and rehabilitation-based stroke research (up to June 

2004). Studies' reliability, including the accuracy of prognostic models, has been evaluated. 

Results: Data from three population-based studies with 492 patients, eight hospital-based 

studies with 15,272 patients, and nine rehabilitation-based studies with 2170 patients were all 

available. Depression was consistently correlated with physical impairment, the severity of a 

stroke, and cognitive impairment. Small sample sizes meant that only a narrow range of 

variables were investigated in multivariate models, which is a common issue with selection 

bias. Other significant limitations of these research included variable selection, poor 

statistical quality and reporting, and variable selection. 

 

16. Depressive symptoms and a history of depression were found to predict stroke 

patients' effectiveness of rehabilitation in a 2001 study by R. Gillen et al. to investigate the 

relationship between depressed symptoms, a history of depression, and cognitive function in 

predicting the success of rehabilitation in stroke patients. Progress in rehabilitation is gauged 
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using the FIM instrument's LOS efficiency measure (LOS-EFF), as well as the length of 

hospital stay for rehabilitation. Results: Although they did not have longer LOSs, patients 

with higher degrees of depressive symptoms utilised rehabilitation programmes less 

effectively than those with lower symptom levels. Less effective use of rehabilitation services 

and prolonged LOS were both linked to a history of depression. Ineffective rehabilitation was 

not predicted by cognitive impairment. 

 

17. Excellent reliability of the Hamilton Depression Rating Scale (HDRS-21) in 

Indonesia following training was studied in 2013 by Erita Istriana et al. Before and after 

HDRS training, the current study examined the validity of HDRS ratings among Indonesian 

psychiatric residents. The underlying assumptions were that I HDRS ratings' dependability is 

low before training, and (ii) HDRS training can raise that reliability to exceptional levels. We 

also looked into cultural validity at the item level. Methods: Prior to and during a day of 

HDRS training, 30 psychiatry residents evaluated videotaped HDRS interviews. Percentage 

correct ratings and variation from the standard were computed using a gold standard rating. 

Results: Correct ratings climbed from 70% to 100% for the total rating and from 83 to 99 

percent at the item level. At the item level, the average deviation from the gold standard 

rating improved from 0.07 to 0.02, and for the entire rating, it went from 2.97 to 0.46. 

 

18. The study on Depressive symptoms and independence in BADL and IADL was 

conducted in 2002 by Sue-min Lai et al. This study looked at the association between 

depressed symptoms and how long it takes to become independent in both instrumental and 

basic daily activities (BADL) (IADL). Methods: 459 stroke patients had prospective 

evaluation at the beginning, one, three, and six months following the stroke. To assess 

depression status, we used the Geriatric Depression Scale. Results included timeframes to 
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obtain independence in at least three IADL and independence in BADL (Barthel >95). To 

investigate the link between depression and stroke recovery, we employed the Kaplan-Meier 

technique and time-dependent Cox proportional hazards regression. Results: Patients with 

depression had a 0.3 times lower chance than those without depression of achieving a BADL 

of >95 and a 0.4 times lower chance of being independent in three or more IADL. At 1, 3, 

and 6 months after a stroke, the cumulative percentages of non-depressed patients who 

achieved a BADL of >95 were 47 percent, 63 percent, and 72 percent, but for depressed 

patients, those percentages were 19 percent, 34 percent, and 52 percent. At 1, 3, and 6 months 

following a stroke, the cumulative percentages of non-depressed patients who achieved total 

independence in three or more IADL were 56 percent, 72 percent, and 85 percent, 

respectively. For depressed patients, these percentages were 32 percent, 47 percent, and 72 

percent. Patients who were depressed had slower healing times and took longer to see results. 

 

19. The association between physical function and social integration after a stroke was the 

subject of a 2010 study by Susaan Baseman et al. Much of the research on stroke 

rehabilitation has emphasised physical/functional recovery as the main outcome measure. 

After a stroke, there is a knowledge gap regarding social issues and integration into positions 

within the family, community, and society. In a convenience sample of ischemic stroke 

survivors, the links between functional status, depression, and overall stroke recovery to 

social integration were investigated using a descriptive, co-relational survey approach. 21.4 

percent of people responded to the survey. The findings revealed that depression, functional 

status, and general stroke recovery are very significant predictors of social integration, 

accounting for 62 percent of the variance (adjusted R2). Higher levels of depression are 

linked to lower levels of social integration, according to a negative (-.74) and significant (.01, 

two-tailed) correlation between comorbid depression and social integration. Last but not 
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least, the percentage of stroke survivors who were employed fell from 48 to 4.2 percent, and 

post-stroke job status was associated with social integration (significance =.03). Physical, 

emotional, and environmental aspects of an individual should all be taken into consideration 

when providing care for individuals with chronic diseases like stroke. For the rehabilitation 

process to effectively foster social integration, factors including depression and views of 

overall stroke recovery should be addressed. The importance of social integration in stroke 

recovery is underappreciated and calls for more study. 

   

20. The role of health insurance in preventing financial difficulty in families after an 

acute stroke in China was the subject of a 2009 study by Emma Heley et al. Our objectives 

were to investigate the financial effects of stroke and evaluate the impact of health insurance. 

Methods: We collected data on patient demographics, clinical characteristics, socioeconomic 

determinants, management, and medical care costs in a countrywide, prospective, 62-hospital 

registry study of acute stroke in China. During the 3- and 12-month follow-up periods, data 

on out-of-pocket medical expenses were collected from the patients who survived. From 

reported household annual income, catastrophic healthcare payments—defined as >or=30% 

of total household income—were calculated. Results: 3384 patients (71 percent) in total had 

catastrophic out-of-pocket expenses. Workers without health insurance were 7.9 times (OR, 

6.9; 95% CI, 4.6 to 10.3) more likely than those with insurance to incur catastrophic costs. 

Additionally, health insurance provided protection from catastrophic costs for individuals 

who were either retired or unemployed. 

 

21.  In 2015, Hakan Sarikaya et al. did a study on stroke prevention by dietary and 

lifestyle changes. Background: The World Health Organization claims that the "incoming 



27 
 

epidemic of the 21st century" is stroke. Recent studies indicate that 85% of strokes may be 

avoidable, therefore prevention methods are now at the forefront of stroke care. For the best 

chance of preventing stroke, this study examines risk factors and offers data on proven 

medical treatments and dietary changes. Key Takeaways: By combining medicinal 

interventions that have been successfully tested in several randomised trials with positive 

lifestyle changes, the risk of stroke can be significantly decreased. Changing one's overall 

health and way of life is more advantageous than addressing specific risk factors. Clinical 

implications: The greatest significant modifiable risk factor for stroke is hypertension. Even 

more so than the selection of antihypertensive medications, effective blood pressure lowering 

is crucial for preventing strokes. Antihypertensive medication should be started sooner in 

individuals with diabetes mellitus or those who have a high vascular risk profile because the 

indications for its usage rely on blood pressure readings and vascular risk profiles. 

Additionally effective at preventing strokes are the use of statins to treat dyslipidemia, 

anticoagulant medication for atrial fibrillation, and carotid endarterectomy for symptomatic 

high-grade carotid stenosis. Reducing salt intake, quitting smoking, engaging in regular 

physical activity, and keeping a healthy weight are all lifestyle choices that have been shown 

to lower the risk of stroke. 

22. Rajesh kumar in 2020, conducted study on  Poststroke depression among stroke 

survivors in Sub-Himalayan region. Introduction: Stroke is a leading cause of long-term 

disability and loss of productive life in developing countries, including India. Ischemic stroke 

accounts for 85% of all types of stroke with a prevalence of 5%-15% among acute stroke 

incidents. The prevalence of poststroke depression among acute stroke survivors is varied 

from 5 to 54%. The study focused on depression among stroke survivors who actively 

involved in a home-based rehabilitation. Materials and methods: A descriptive cross-sectional 

survey was conducted by enrolling 138 stroke survivors consecutively at tertiary care public 
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hospital, North India. A sociodemographic and clinical profile sheet was used to seek 

information on personal and clinical variables. Information on disability, depression, 

performance in the activity of daily living, and degree of stroke severity was ascertained by 

using the Modified Rankin Scale (MRS), Physical Health Questionnaire (PHQ-9), Barthel 

Index, and National Institutes of Health Stroke (NIHSS). After binary logistic regression 

model, a multivariate logistic regression was applied to detect the independent predictor of 

depression. Results: Over 86% (119) of the stroke survivors had no symptoms of depression, 

and only 14% (19) were reported to have symptoms of depression. Poststroke depression 

found significant association with disability (P = 0.029) and functional independence (P = 

0.0001). A significant difference was observed in the gender (P = 0.018), types of stroke (P = 

0.0001), and location of lesion (P = 0.0001) with depression. Binary logistic regression 

model shows that disability (MRS) status of stroke survivor (P < 0.0001; 95% CI 1.998-

2.638) and functional independence (BI) (P < 0.0001; 95% CI -0.034-0.020) are same as 

independent predictors for depression. Conclusion: Clinician should use the community 

reintegration, referral, and mandatory screening of the stroke survivors at follow-up visit to 

rule out the probability of occurrence of poststroke depression. 

23. Westerlind  E et al conducted study in 2020 on Different predictors after stroke 

depending on functional dependency at discharge: a 5-year follow up study. 

Background: Level of dependency after a stroke is important for long-term outcome in 

several aspects, but less is known about important predictors for outcome depending on 

functional dependency. The aim of the current study was to investigate self-perceived 

outcome and identify possible predictors of strength, participation, and emotional outcome 5 

years after stroke based on functional dependency at discharge from hospital. Methods: This 

observational cohort study included participants living in Gothenburg that were diagnosed 

with first ever stroke in 2009 and 2010. Baseline data were gathered from medical charts and 
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the outcome was based on the Stroke Impact Scale (SIS) questionnaire mailed out 5 years 

post-stroke. Logistic regression identified potential predictors of better strength, participation, 

and emotional outcome. Results: A total of 266 participants responded to the SIS. The 

functionally independent participants at hospital discharge reported significantly better scores 

in all SIS domains compared to the functionally dependent. For those who were functionally 

independent, only non-modifiable factors (age, sex, stroke type) were significant predictors of 

a better outcome. However, for the functionally dependent participants, modifiable factors 

such as feeling depressed, cardiovascular risk factors, and recurrent stroke were significant 

predictors of unfavourable outcome. Conclusions: Important factors for predicting a 

favourable outcome differed due to the level of functional dependency, and modifiable 

factors were only present in participants that were functionally dependent at discharge. 

Prevention, detection, and treatment of modifiable factors give an opportunity to reduce the 

burden of stroke for those who are most vulnerable. 

24. In 2017, Boehme AK, et al conducted a study on Stroke risk factors, genetics, and 

prevention. Circulation research. Stroke is a heterogeneous syndrome, and determining risk 

factors and treatment depends on the specific pathogenesis of stroke. Risk factors for stroke 

can be categorized as modifiable and non-modifiable. Age, sex, and race/ethnicity are non-

modifiable risk factors for both ischemic and hemorrhagic stroke, while hypertension, 

smoking, diet, and physical inactivity are among some of the more commonly reported 

modifiable risk factors. More recently described risk factors and triggers of stroke include 

inflammatory disorders, infection, pollution, and cardiac atrial disorders independent of atrial 

fibrillation. Single-gene disorders may cause rare, hereditary disorders for which stroke is a 

primary manifestation. Recent research also suggests that common and rare genetic 

polymorphisms can influence risk of more common causes of stroke, due to both other risk 

factors and specific stroke mechanisms, such as atrial fibrillation. Genetic factors, particularly 
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those with environmental interactions, may be more modifiable than previously recognized. 

Stroke prevention has generally focused on modifiable risk factors. Lifestyle and behavioral 

modification, such as dietary changes or smoking cessation, not only reduces stroke risk, but 

also reduces the risk of other cardiovascular diseases. Other prevention strategies include 

identifying and treating medical conditions, such as hypertension and diabetes, that increase 

stroke risk. Recent research into risk factors and genetics of stroke has not only identified 

those at risk for stroke but also identified ways to target at-risk populations for stroke 

prevention. 

25. In 2010, Raju RS et al conducted a study on Psychosocial problems, quality of life, 

and functional independence among Indian stroke survivors. Background and purpose: Data 

regarding psychosocial problems and quality of life (QoL) among stroke survivors from 

developing countries are scarce. The purpose of this study is to examine QoL, anxiety, 

depression, and functional independence of stroke survivors and the relationship of these 

variables with stroke characteristics. Methods: This was a prospective hospital-based study. 

Patients were interviewed after ≥ 1 month post stroke. World Health Organization QoL-

BREF was used to assess QoL. Anxiety and depression measures were recorded using the 

Hospital Anxiety Depression Scale, and functional independence was evaluated using the 

Functional Independence Measure. Demography, stroke severity (measured by the National 

Institute of Health Stroke Scale), and stroke outcome (measured by the modified Rankin 

scale) were also documented. Univariate and multivariate analysis were completed using 

SPSS Statistics version 17.0 (SPSS, Inc, Chicago, Ill).Results: One hundred sixty-two 

patients participated (men = 113, 69.8%); mean age was 54.3 ± 12.9 years (range, 21-88 

years). The mean duration of follow-up was 18.3 ± 24.9 months (range, 1-180 months), and 

the mean National Institute of Health Stroke Scale score was 2.1 ± 2.1 (range, 0-10). 

Presence of anxiety (odds ratio [OR] 0.20, CI 0.80-0.51, P=0.001), depression (OR 0.22, CI 
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0.10 to 0.47, P < 0.0001), and functional dependence in Functional Independence Measure 

(OR 3.56, CI 1.70 to 7.42, P = 0.001) were predictors of impaired QoL in the multivariate 

logistic regression analysis. Anxiety was seen in 39 patients (24%), and 60 patients (37%) 

had depression. Poor outcome predicted depression in logistic regression model (OR 4.40, CI 

1.80 to 10.76, P = 0.001). Functionally dependent patients were more likely to be older (OR 

0.94, CI 0.92 to 0.97, P = 0.001) and had severe stroke (OR 0.69, CI 0.53 to 0.88, P = 0.004). 

Conclusions: Presence of anxiety, depression, and functional dependence were associated 

with impaired QoL. There was low prevalence of anxiety and depression. Older age and 

stroke severity resulted in increased functional dependence. 

26. in 2016 Santos EBconducted study on . Prevalence and predictors of post stroke 

depression among elderly stroke survivors. Objective: To identify the prevalence of post 

stroke depression (PSD) and their socio-demographic and clinical predictors among elderly 

stroke survivors after hospital discharge to home. Methods: In this cross-sectional study, 90 

elderly stroke survivors were evaluated 14 days after hospital discharge with the following 

scales: National Institutes of Health Stroke Scale, Functional Independence Measure, and 

Geriatric Depression Scale - 15 items (GDS-15). PSD was defined as a score > 5 on GDS-15. 

After  univariate analyses, a multivariate logistic regression model was built to identify 

independent predictors of PSD. Results: Fourteen days after hospital discharge, 27.7% 

(95%CI 18.1 to 37.2) of elderly stroke survivors had PSD. Functional dependence was the 

only independent predictor of PSD (OR: 1.04 95%CI: 1.01 to 1.09; p = 0.02). 

Conclusion: After stroke, depressive symptoms are common among elderly survivors. The 

degree of functional dependency is the main predictor of PSD among elderly stroke patients 

in Brazil. 

27. S Lekamwasam conducted study in 2011 on Physical dependency of elderly and 

physically disabled; measurement concordance between 10-item Barthel index and 5-item 
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shorter version, Introduction: Barthel index consisting 10 items is used to estimate physical 

dependence of elderly and physically disabled. A shorter version with 5 items has been 

developed and it is more suitable as a rapid screening tool of physical dependence. 

Objectives: To assess the measurement agreement between 10-item Barthel index and 5-item 

shorter version. Methods: The 10-item Barthel index was translated to Sinhala, adhering to 

the standard protocols and validated among 286 patients with varying degree of physical 

disability selected by stratified quota system. From the same data sheets, scores given for 

bathing, transfer, toileting, walking and climbing steps were used to make the shorter version. 

Results: The 5-item Barthel index showed a high internal consistency (global Cronbach's 

alpha = 0.93). The 10-item version also showed a similar internal consistency (global 

Cronbach's alpha = 0.92) while its item-total correlations varied between 0.64- 0.90 for all 

items except for the urinary and bladder functions. In the factor analysis, urinary and bowel 

functions factored together and independent to other items and these two factors accounted 

for 73% variation of the score. The total scores of the 10-item and 5-item versions showed a 

high correlation (r = 0.9, p<0.001). In the Bland-Altman plot, more than 95% of data points 

were within the +/- 1.96 SD tolerance limits. Conclusions: This analysis illustrates the 

reliability and validity of the Sinhala version of 10-item Barthel index in estimating physical 

activities of daily living and the high measurement concordance between the standard 10-

item and 5-item shorter versions. 

28. Williams JB conducted a study on  structured interview guide for the Hamilton 

Depression Rating Scale. Arch Gen Psychiatry in 1988, The Hamilton Depression Rating 

Scale (HDRS) is the most widely used scale for patient selection and follow-up in research 

studies of treatments of depression. Despite extensive study of the reliability and validity of 

the total scale score, the psychometric characteristics of the individual items have not been 
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well studied. In the only reliability study to report agreement on individual items using a test-

retest interview method, most of the items had only fair or poor agreement. Because this is 

due in part to variability in the way the information is obtained to make the various rating 

distinctions, the Structured Interview Guide for the HDRS (SIGH-D) was developed to 

standardize the manner of administration of the scale. A test-retest reliability study conducted 

on a series of psychiatric inpatients demonstrated that the use of the SIGH-D results in a 

substantially improved level of agreement for most of the HDRS items. 

 

29. In 2013, Sacco RL conducted a study on  An updated definition of stroke for the 21st 

century: a statement for healthcare professionals from the American Heart 

Association/American Stroke Association. Despite the global impact and advances in 

understanding the pathophysiology of cerebrovascular diseases, the term "stroke" is not 

consistently defined in clinical practice, in clinical research, or in assessments of the public 

health. The classic definition is mainly clinical and does not account for advances in science 

and technology. The Stroke Council of the American Heart Association/American Stroke 

Association convened a writing group to develop an expert consensus document for an 

updated definition of stroke for the 21st century. Central nervous system infarction is defined 

as brain, spinal cord, or retinal cell death attributable to ischemia, based on 

neuropathological, neuroimaging, and/or clinical evidence of permanent injury. Central 

nervous system infarction occurs over a clinical spectrum: Ischemic stroke specifically refers 

to central nervous system infarction accompanied by overt symptoms, while silent infarction 

by definition causes no known symptoms. Stroke also broadly includes intracerebral 

hemorrhage and subarachnoid hemorrhage. The updated definition of stroke incorporates 
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clinical and tissue criteria and can be incorporated into practice, research, and assessments of 

the public health. 

 

30. In 2017, Gabriellem M conducted study on depression and functionl status among 

African American stroke survivors in inpatient rehabilitation, Purpose: To examine the 

prevalence of poststroke depression (PSD) among African American stroke survivors and the 

association of depression with functional status at inpatient rehabilitation facility (IRF) 

discharge. Methods: Secondary data analysis was conducted of a patient cohort who received 

care at 3 IRFs in the United States from 2009 to 2011. Functional status was measured by the 

Functional Independence Measure (FIM). Multiple linear regression models were used to 

examine associations of PSD and FIM motor and cognitive scores. Results: Of 458 African 

American stroke survivors, 48.5% were female, 84% had an ischemic stroke, and the mean 

age was 60.8 ± 13.6 years. Only 15.4% (n = 71) had documentation of PSD. Bivariate 

analyses to identify factors associated with depression identified a higher percentage of 

patients with depression than without who were retired due to disability (17.1% versus11.6%) 

or employed (31.4% versus 19.6%) prestroke (P = .041). Dysphagia, cognitive deficits, and a 

lower admission motor FIM score were also significantly more common among those with 

depression. There was no significant relationship between depression and functional status 

after adjusting for patient characteristics. Conclusions: In this study, 15% of the African 

Americans who received rehabilitation after a stroke had documentation of PSD but this was 

not associated with functional status at discharge. 
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OBJECTIVE 

 

1. To study the profile of post stroke patients in terms of depression and functional 

independence in daily living (age 40 – 75 year). 

 

2. To observe post stroke depression and functional independence in daily-living in stroke 

patients by age (>60 and <60 years) and gender . 
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METHODS AND MATERIALS 

 

Study design:               An observational study  

Study setting:              Physiotherapy out-patient department/tertiary care centre                                                                                 

Study population:       Stroke patients both males and females 

Sample size:                 64 

Sampling technique:  Convenient sampling technique  

Study duration:           18 months 

 

SAMPLE SIZE ESTIMATION 

Earlier study done by Charles I Ezema, Petronella C Akusoba, Martin C Nweke(1)  in which 

mean= 80%.  

Formula for sample size: 

n= 4 P(100-P) ∕ L2     

       L= 20% of P  

    P= 80% 

Required sample size n= 64. 
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SAMPLING TECHNIQUE 

Stroke participants fulfilling the eligibility criteria will be selected from physiotherapy 

outpatient department and tertiary care centre based on convenience. 

 

METHOD OF SELECTION OF STUDY SUBJECTS 

Eligibility of the patients for the study was based on the criteria mentioned below.  

INCLUSION CRITERIA  

1. All stroke patients having 1st episode of stroke 

2. Both genders were included 

3. Age (40-75 years) 

4. Stroke patients attending outpatient department / tertiary care centre 

5. Mini mental state examination score > 25 

6. Musculoskeletal conditions or deformity 

7. Co-operative for procedure 

 

EXCLUSION CRITERIA 

1. Stroke patients on antidepressants 

2. Recent surgeries   

3. Acute/severe infections 
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4. Malignancy 

5. Patients not willing to participate  

 

 

 

Subject Withdrawal Criteria: 

 

1. If the patient is diagnosed for any of the above stated disorders during study period. 

 

2. Discontinuity in the treatment due to personal reasons. 

 

Method of Selection of Participants: 

Participants were selected from the Physiotherapy Outpatient Department who fulfilled the 

inclusion criteria. 

Convenient samplings were utilized for selecting the participants until the desired sample size 

was achieved. 

 

 

Outcome measures: 
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Barthel Index to observe functional independence (total, severe, moderate, slight). 

 

Hamilton Depression Rating Scale to observe post stroke depression (very severe, severe, 

moderate, mild). 

 

 

 

OPERATIONAL DEFINITIONS: 

Stroke : Stroke is classically characterized as a neurological deficit attributed to an acute 

focal injury of the central nervous system (CNS) by a vascular cause, including cerebral 

infarction, intracerebral  hemorrhage (ICH), and subarachnoid hemorrhage (SAH), and is a 

major cause of disability and death worldwide.4 

 

Post-stroke depression (PSD): It is considered the most frequent and important 

neuropsychiatric consequence of stroke, post-stroke depression as “Mood disorder due to a 

general medical condition (i.e. stroke)” with the specifiers of depressive features, major 

depressive-like episodes, manic features, or mixed features.13 

 

Functional independence: Functional independence can be defined as an individual's ability 

to perform activities of daily living (ADLs). Autonomy in performing tasks ensures a 

person's ability to live alone in a domiciliary context.14 
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PHOTOGRAPHS: 

 

 Male 

 

 

 

 

 Female 
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Specifications of Instruments: 

 

1. The Barthel index: 

 

 It is an ordinal scale used to measure performance in activities of daily living (ADL).  Ten 

variables describing ADL and mobility are scored, a higher number being a reflection of 

greater ability to function independently. The original Index is a three-item ordinal rating 

scale completed by a therapist or other observer. 

 

Each item is rated in terms of whether the patient can perform the task independently, with 

some assistance, or is dependent on help based on observation (0=unable, 1=needs help, 

2=independent). The final score is x 5 to get a number on a 100 point score. Proposed 

guidelines for interpreting Barthel scores are that 

 

0-20 indicates total dependency 

21 -60 indicates severe dependency 

61-90 indicates moderate dependency 

91-99 indicates slight dependency 

A number of studies (e.g., Loewen & Anderson, 1988) have indicated excellent intra- and 

interrater reliability for the BI.26     
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2. Hamilton depression rating scale (HDRS): 

 The HDRS (also known as the Ham-D) is the most widely used clinician-administered 

depression assessment scale. The original version contains 17 items (HDRS17) pertaining to 

symptoms of depression experienced over the past week.  Although, the scale  was designed 

for completion after a clinical interview.  

 

Method for scoring for the HDRS, a score of 0–7 is generally accepted to be within the 

normal range, while a score of 20 indicating moderate, higher than 20 indicating severity. 

The minimum score is 0 while the maximum score is 50. 

0-7= normal 

8-13=mid depression 

14-18=moderate depression 

19-22=severe depression 

≥ 23 = very severe depression 

The validity of the HAM-D has been repeatedly investigated in general clinical populations. 

A recent review examined the psychometric properties of the HAM-D in 70 published 

studies, and found adequate internal consistency and discriminant validity.29 

 

Method of Data Collection:  

The information of the patients on demographic variables were gathered in first part of 

proforma. The data for the study was collected using two different questionnaires. 
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Functional independence was observed by BI and post stroke depression was observed by 

HDRS 17. 

 

Data was collected from every patient enrolled for the study based on the response obtained 

from both questionnaires. 

General Procedures: 

 

Before the commencement of the study, requisite permission from head of the institution was 

taken. Clearance from Institutional Ethics Committee (IEC) and BORS was obtained. 

Subjects were screened as per the inclusion criteria. The study protocol was informed to the 

participants and informed return consent was taken from the subjects. 

 

The entire procedure was explained to the subjects. The Barthel Index score and HDRS17 

score was obtained from the participants. 

 

The Barthel Index was used to monitor people with stroke for functional independence. 

Participants were questioned regarding their dependency levels as indicated by the ten 

elements of the Barthel index. 

The HDRS17 used to observe post stroke depression. Participants were questioned as 

indicated in the 17 elements given in HDRS17. 

The obtained information from the participant was the data of study. These data were later 

analysed statistically for results. 
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Flow chart of general procedure: 

 

Requisite permission was taken from the head of the institute. 

 

Ethical committee clearance was obtained. 

 

Clearance was obtained from board of research. 

 

Subjects fulfilling (inclusion) criteria were included. 

 

Written consent was obtained from the subjects. 

 

Instructions regarding Barthel Index and HDRS17 was explained and  

informational was taken from subjects. 

 

Data was obtained. 

 

Statistical analysis for obtaining the results. 
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Data management and analysis 

 

• The data collected was in the excel sheet and backup of data was maintained. 

• The information and identity of the participants were kept confidential. 

• Hamilton depression rating scale was observed in stroke patients of both the genders 

attending outpatient department. 

• Barthel index was observed in stroke patients of both males and females attending 

outpatient department. 

• Data was analyzed in Epi. Info software.  

• Data was utilized for further analysis. 

• Frequency and Percentage was calculated.  

 

 

DATA ANALYSIS PLAN AND METHOD:  

The data was collected from stroke patients attending physiotherapy outpatient department. 

Data was entered in Microsoft excel spread sheet (2007) and was analysed for the study.  

Descriptive statistics was used to summarize quantitative variables with mean, standard 

deviation (SD), while frequency and percentage were used to summarize categorical 

(qualitative) variables. 
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RESULTS 

Statistical software EPI info version 7 was used for data analysis. 

 Test used for statistical analysis was: 

 Unpaired T-test for age and gender. 

 P ≤ 0.0001 is considered to be statistically significant. 

This study included 64 participants with age group 40-75 years fulfilling the inclusion criteria 

with an aim to study the profile of post stroke patients in terms of depression and functional 

independence in daily living. 

Results are as follows: 

Demographic details are provided in table 1 and graph 1 which shows the mean and SD of 

stroke patients was n = 64 (61.76 ± 6.07) years range is 40-75 years. 

 

Table 1: 

Distribution of Subjects 

according to their age (years) 

Age (years) No. % 

45 1 1.56 

48 1 1.56 

49 1 1.56 

50 3 4.69 

52 1 1.56 
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55 2 3.13 

56 1 1.56 

57 2 3.13 

58 2 3.13 

59 2 3.13 

60 4 6.25 

61 7 10.94 

62 7 10.94 

63 4 6.25 

64 5 7.81 

65 6 9.38 

66 4 6.25 

67 3 4.69 

68 1 1.56 

69 1 1.56 

70 3 4.69 

72 1 1.56 

73 1 1.56 

75 1 1.56 

Total 64 100.00 

Mean ± SD 61.76 ± 6.07 years 

Range 45 – 75 years 
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Graph 1: 

 

 

 Table 2 and graph 2 shows among 64 stroke patients age ≤ 60 is 31.25% (n=20) and  > 60 

years were 68.75% (n=44). 

Table 2: 

 Subjects according to age  groups  (years) 

Age-groups No. % 

≤ 60 years 20 31.25 

>60 years 44 68.75 

Total 64 100.00 
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Graph 2: 

 

 

 

 In Table 3 and graph 3, 60.94% ( n=39) participants were male and 39.06% (n=25) were 

female 

 

Table 3: 

Distribution of Subjects according to their 

gender 

Gender No. % 

Male 39 60.94 

Female 25 39.06 

Total 64 100.00 

≤ 60 years, 
31.25

>60years, 
68.75

Subjects according to 
age-groups (years) 



50 
 

 

Graph 3: 

 

 Table 4 and graph 4 shows the mean and SD of Body Mass Index (BMI) of stroke 

participants which is 23.91 ± 3.09. 

 

Table 4: 

 

  height (cm.), weight (Kg.) and BMI (Kg/m2) 

Variable Mean SD 

Height (Cm.) 162.27 9.77 

Weight (Kg.) 62.81 6.92 

BMI (Kg/m2) 23.91 3.09 

 

Male, 60.94

Female, 39.06

Distribution of Subjects according to their 
gender
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Graph 4: 

 

 

 Table 5 and graph 5 shows the functional independence by using Barthel Index score  

Total dependency   :  35.94% (n=23) 

Severe dependency: 46.88% (n=30) 

Moderate dependency:  12.50% (n=8) 

Slight dependency:   4.69% (n=3)   

 

TABLE 5 
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 Functional dependency 

(by Barthel Index Score) 

Dependency No. % 

Total dependency 23 35.94 

Severe dependency 30 46.88 

Moderate dependency 8 12.50 

Slight dependency 3 4.69 

Total 64 100.00 

 

GRAPH 5 

 

 Table 6 and graph 6 shows post stroke depression by using Hamilton Depression Rating 

Scale (HDRS17) 

Very severe:  35.94% (n=23) 

Severe : 39.06% (n=25) 
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Moderate : 9.38% (n=6) 

Mild : 7.81% (n=5) 

Normal : 7.81% (n=5) 

 

TABLE 6 

 

 Depression (by HDRS score) 

HDRS level No. % 

Very severe 23 35.94 

Severe 25 39.06 

Moderate 6 9.38 

Mild 5 7.81 

Normal 5 7.81 

Total 64 100.00 

Mean ± SD 19.97 ± 5.82 

Range 3 - 30 

 

 

 

GRAPH 6 
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 Table no 7 and graph shows functional dependency of participants with age group of ≤ 60 

year had Mean and SD  55.5 ± 29.69 and > 60 years shows 31.7 ± 17.18.  

TABLE 7 

(Dependency with age) 

Functional Independence with Barthel Index Score 

in age-groups in years 

Age-group Mean SD 

≤ 60 years 55.5 29.69 

>60 years) 31.7 17.18 

t (62) 4.0491 

P value 0.0001, Significant 

 

GRAPH 7 
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 Table no 8 and graph 8 shows post stroke depression using Hamilton Depression Rating 

Scale (HDRS17) of age group ≤ 60 years Mean and SD  14.8 ± 7.44 and > 60 years shows 

22.32 ± 2.65. 

TABLE 8 

(Depression with age) 

Depression with HDRS 17 score 

in age-group in  years 

Age-group Mean SD 

≤ 60 years 14.8 7.44 

            >60 years) 22.32 2.65 

t (62) 5.9639 

P value 0.0001, Significant 

 

GRAPH 8 

age ≤ 60 years, 
55.5

age >60 years, 
31.7
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 Table no 9 and graph 9 shows ( Barthel Index score) functional independence of participants 

in terms of gender, in males Mean and SD is 39.74 ± 26.46 and in female 38.2 ± 21.01. 

TABLE 9 

(Dependency with gender) 

Functional Independence with Barthel Index 

Score in gender 

Gender Mean SD 

Male 39.74 26.46 

Female 38.2 21.01 

t (62) 0.246 

P value 0.8065, NS 

 

 

 

age ≤ 60 years, 
14.8

age > 60 years, 
22.32
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     GRAPH 9 

 

 Table no 10 and graph 10 shows (HDRS17 score) post stroke depression in terms of gender, 

in males Mean and SD is 19.77 ± 5.62 and in female 20.28 ± 6.21, which shows that females 

had slight increase in post stroke depression. 

TABLE 10 

(Depression with gender) 

Depression with HDRS17score in gender 

Gender Mean SD 

Male 19.77 5.62 

Female 20.28 6.21 

t (62) 0.3403 

P value 0.7348, NS 

 

GRAPH 10 

Male, 39.74
Female, 38.2
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 Table no 11 and graph 11 shows severity of functional independence with age group  ≤ 60 

years has total dependency mean and SD of 15±4.08 and  severe dependency mean and SD 

37.12 ± 9.23, age group > 60 years has total dependency mean and SD 15 ± 4.71 and severe 

dependency mean and SD 44.4 ± 11.2 significantly. 

 

 

 

 

 

 

 

TABLE 11 

Male, 19.77
Female, 20.28
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Barthel Index Score and severity of functional dependency in age group >60 and ≤60 

years 

  

 

Number of 

patients 

≤60 years 

of age 

Dependency 

Age-group (years) 

Number of 

patients 

>60 years 

of age 

≤ 60 years > 60 years 

 Mean score SD Mean score SD 

19 4 Total dependency 15 4.08 15 4.71 

25 5 Severe dependency 37.12 9.23 44.4 11.12 

P value 0.0001, Significant 0.0001, Significant 

 

GRAPH 11 
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 Table12 and graph 12 shows the severity of post stroke depression with age group >60 years 

very severe Mean and SD is 24.16±2.61 and in severe Mean and SD is 20.92±1.66 and in age 

group ≤60 years in very severe mean and SD is 20.5±3.78, 

±severe is 20.6±4.39, in moderate is 11±6.57, mild is 7.67±5.69 

TABLE 12 

HDRS-17 Score and levels of depression in age-group >60 and ≤60 years 

 

Number of 

patients >60 

years of age 

 

Number of 

patients ≤60 

years of age 

Depression 

Age -groups 

≤ 60 years >60 years 

Mean HDRS17 SD Mean HDRS17 SD 

19 4 Very severe 20.5 3.78 24.16 2.61 

23 1 Severe 20.6 4.39 20.92 1.66 

1 5 Moderate 11 6.57 - - 

0 5 Mild 7.67 5.69 - - 

P value 0.0053, Significant 0.0001, Significant 
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GRAPH 12 
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DISCUSSION 

The observational study was done on post stroke patients in terms of depression and 

functional independence in daily living age 40-75 years. In the current study, the calculated 

sample size was 64. After the approval from university, data collection was started using 

Barthel index to observe functional independence and Hamilton Depression Rating Scale 

(HDRS 17) to observe post stroke depression. Barthel Index and HDRS17 were the primary 

outcome measure for the study. 

The study had 64 post stroke patients age 40-75 years (TABLE 1 GRAPH1). Study includes 

39 (60.94%) males and 25 (39.06%) females (TABLE 3 GRAPH 3).  

Among the 64 stroke participants 20 were ≤ 60 years age (31.25%) and 44 were > 60 years of 

age (68.75%)  (TABLE 2 GRAPH 2).  

The current study observed functional independence by using Barthel Index, among 64 stroke 

patients 23 had total dependency, 30 had severe dependency, 8 had moderate dependency 

3 had slight dependency. (TABLE 5 GRAPH 5). 

According to Barthel index score functional independence in males was 39.74% and females 

was 38.2% which means in current study dependency in ADL is more in males than in 

females. (TABLE 9 and GRAPH 9)   

The study observed PSD by using Hamilton Depression Rating Scale, among 64 stroke 

patients  23 had very severe depression, 25 had severe depression, 6 had moderate 

depression, 5 had mild depression and 5 were normal (no depression) (TABLE 6 GRAPH 

6). Hamilton Depression Rating Scale states that post stroke depression was present in both 

the genders but females were more depressed than in males (GRAPH 10).  Similar study done 

by Rajesh  Kumar et al on stroke survivors with depression in sub Himalayan region in 2020. 
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A descriptive cross sectional survey was conducted on 138 stroke survivors. They used 

modified ranking scale MRS to measure degree of disability, Barthel index to measure level 

of independence in ADL and (PHQ-9) to assess severity of depression, which revealed that 

only 13.8% were severely depressed.  50.7 % of participants reported moderate to severe 

disability after stroke on MRS and remaining 26.8% found moderate disability and 62.3 % 

were reported moderate dependency on Barthel Index. Rajesh kumar et al suggests that 

patients with higher disability and functionally dependent have more symptoms of depression 

in rehabilitation phase. According to the study, there are substantial differences between 

depressed and non-depressive stroke survivors in terms of gender, stroke type, and lesion. 

Female stroke patients showing more depressive symptoms than male stroke patients. 3  The 

current study observed severity of functional independence with Barthel Index score in below 

60 and above 60 age group. 

The age group > 60 years had 19 stroke patients with total dependency on Barthel index 

score with Mean and SD of 15±4.08 and ≤ 60 years of age were 4 on Barthel index score with 

Mean and SD of 15 ± 4.71. 

The stroke patients with severe dependency on Barthel index score were 25 with Mean and 

SD of 44.4±11.12 in > 60 years of age and 5 patients with Men and SD of 37.12 ± 9.23 in ≤ 

60 years of age. (TABLE 11 AND GRAPH 11) 

The current study's findings support a 2016 study by Emanuella Barros et al. that looked at 

the prevalence and determinants of post-stroke depression among elderly stroke survivors. 

90 senior stroke patients older than 60 years participated in the cross-sectional study. To 

evaluate daily activities, the functional independence measure was utilised, and the geriatric 

depression scale was used to evaluate PSD. The results indicated that, according to FIM, 70% 

of stroke survivors had modified independence in daily life activities. PSD is present in 
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senior stroke survivors in a 27.7% prevalence rate. Post stroke depression in an elderly stroke 

survivor with increased functional dependence.25 

The current study observed severity of post stroke depression in terms of age group.   

The age group >60 years had 19 stroke patients with very severe depression on HDRS scale 

with Means and SD of 24.16± 2.61 and ≤60 years were 4 patients with Mean and SD of 

20.5±3.78 significantly. 

The stroke patients with severe depression on HDRS were 23 with Mean and SD of 

20.92±1.66 in >60 years and only 1 patient with ≤ 60 years of age significantly. TABLE 12 

In the 2010 study, Psychosocial Problem, Quality of Life, and Functional Independence 

Among Indian Stroke Survivors, Rinu Susan Raju et al. The investigation was conducted in a 

hospital with 162 stroke survivors. The Hospital Anxiety Depression Scale was used to 

measure anxiety and depression, the QoL-BREF to measure qol, and the FIM to measure 

functional independence. According to the study's findings, 24% of patients had anxiety, and 

37% had depression. 

According to Rinu Susan Raju et al., functional dependence in FIM was a predictor of poor 

quality of life, and functionally dependent participants were more likely to be older.8 

The current study proves that, stroke patients has functional dependency in activity of daily 

living with post stroke depression but the severity of functional dependency and post stroke 

depression is significantly high in > 60 years of stroke patients.  

The 2018 study on the impact of post-stroke depression on functional independence in daily 

life activities conducted by Charles I. Ezema et al. It was a cross-sectional survey of 66 stroke 

patients over the age of 30 who were receiving care at a Nigerian university's outpatient 

clinic. Functional independence and PSD were assessed using the Barthel index and 
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HDRS17. Stroke patients reported depression in almost 80% of cases, with severe depression 

occurring in 50%. More over half (53.1%) of them were under the age of 60. Less functional 

independence in activities of daily living following a stroke was linked to post-stroke 

depression. Age and other factors, including the length of the stroke, were also linked to 

functional recovery in ADL.7 
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STRENGTH 

The gold standard Barthel Index was used as outcome measure which has excellent validity 

and reliability to measure functional independence in activity of daily life. 

The gold standard Hamilton Depression Rating Scale was used as outcome measure to assess 

depression which has great validity and reliability.   

 

LIMITATION 

In the study patients on antidepressants were excluded as it would interfere with study results.  
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CONCLUSION 

The observational study was conducted on 64 stroke survivors with age group of 40-75 years 

in terms of depression and functional independence in daily living. Result of the study 

concluded that post stroke depression was associated with functional dependency in Activity 

of Daily Living. 

Considering the Mean differences in severity of functional dependency and post stroke 

depression was statistically significant in ≤60 years of age and >60 years of age in stroke 

patient.  

Hence the study observed that presence of depression (high score on HDRS scale) and 

functional dependency (low score on Barthel index) in stroke survivors. The elderly stroke 

survivors had severity of post stroke depression and functional dependency. The presence of 

depression may affect the rehabilitation phase and quality of life.  

RECOMMENDATION 

Considering the post stroke depression and functional dependency, in the rehabilitation 

process of stroke survivors there should be proper patient education about consequences of 

stroke and regular counselling from the psychiatrist should be provided for better outcome. 

 

CLINICAL IMPLICATION 

Depression should be assessed in stroke patients during the planning of rehabilitation process, 

as it can influence the recovery outcome.  
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SUMMARY 

BACKGROUND: 

Over the past few decades, non-communicable disease has exceed infectious disease and 

nutritional disorders as the leading cause of disease burden worldwide. Stroke incidence has 

been rising globally, and it is especially common in developing nations, where it is currently 

the top cause of death. In underdeveloped nations, the number of stroke-related deaths and 

disabilities is quite high. Approximately 75% of stroke-related fatalities and 81% of 

disability-adjusted life years worldwide occur in developing nations.1 Stroke is one of the 

leading causes of death and the primary factor in acquired and chronic disability in adults 

around the world. Changing demographics predict a further increase in stroke rates.  

Moreover, stroke is expected to highly affecting younger patients. The World Health 

Organization WHO refers to stroke as the incoming epidemic of the 21st century. Therefore, 

currently strategies for stroke prevention are of prime importance, particularly with regard to 

the recent studies suggesting that 85% of all strokes may be preventable. 2 

AIM: 

To study the profile of post stroke patients in terms of depression and functional 

independence in daily living age (40-75 years). 

 

OBJECTIVE: 

1. To study the profile of post stroke patients in terms of depression and functional 

independence in daily living age (40-75 years). 
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2. To observe post stroke depression and functional independence in daily living by age 

(≤60 and >60 years) and gender. 

 

MATERIALS AND METHOD: 

The observational study was carried out in 64 stroke patients attending physiotherapy 

outpatient department. Sociodemographic characteristics was evaluated in participants. 

Barthel index and HDRS17 was used to observe functional independence in ADL and post 

stroke depression in stroke survivor. 

RESULTS: 

Total 64 participants with age group of 40-75 years were included, 39 were male and 25 were 

female. According to Barthel index 35% had total dependency, 46% had severe dependency, 

12% had moderate, and 4% had slight dependency. While on HDRS17 scale 35% had very 

severe depression, 39% were severely depressed, 9% had moderate depression 7% had mild 

depression, and rest 7% were normal. In ≤60 years and >60 years age group, there was 

significant difference with severity of functional independence and post stroke depression 

among stroke survivor. 

 

CONCLUSION: 

Hence the study observed the presence of depression and functional dependency in stroke 

survivors. The elderly stroke participants had severity of post stroke depression and 

functional dependency. The presence of depression may affect the rehabilitation phase and 

quality of life.  
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ANNEXURE –I – A 

 PROFORMA 

 

Date: 

Name: 

Age: 

Gender: 

Height: 

Weights: 

Occupation: 

Address: 

Phone number: 

Duration of stroke: 

Dominance (side): 

Type of stroke: 

Medical treatment received: 

Surgical history Brain/head surgery: 

Medical history: 

(History of HTN/DM/TB/Smoking/Alcohol/tobacco) 

Environmental history ground floor house/stairs or lift at home: 

Any musculoskeletal conditions: 

History of physiotherapy treatment: 

Duration of physiotherapy treatment: 
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ANNEXURE –I –B 

 

BARTHEL INDEX  

FEEDING 

0 = unable 

5 = needs help cutting, spreading butter, etc., or requires modified diet 

10 = independent                                                                                                     ______ 

BATHING 

0 = dependent 

5 = independent (or in shower)                                                                              ______ 

GROOMING 

0 = needs to help with personal care 

5 = independent face/hair/teeth/shaving (implements provided)                   ______ 

DRESSING  

0 = dependent 

5 = needs help but can do about half unaided 

10 = independent (including buttons, zips, laces, etc.)                                     ______ 

BOWELS 

0 = incontinent (or needs to be given enemas) 

5 = occasional accident 

10 = continent                                                                                                            ______ 

BLADDER  

0 = incontinent, or catheterized and unable to manage alone 

5 = occasional accident 

10 = continent                                                                                                            ______ 
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TOILET USE 

0 = dependent 

5 = needs some help, but can do something alone 

10 = independent (on and off, dressing, wiping)                                                 ______ 

TRANSFERS (BED TO CHAIR AND BACK)  

0 = unable, no sitting balance 

5 = major help (one or two people, physical), can sit 

10 = minor help (verbal or physical) 

15 = independent                                                                                                    ______ 

MOBILITY (ON LEVEL SURFACES) 

0 = immobile or < 50 yards 

5 = wheelchair independent, including corners, > 50 yards 

10 = walks with help of one person (verbal or physical) > 50 yards 

15 = independent (but may use any aid; for example, stick) > 50 yards         ______ 

STAIRS 

0 = unable 

5 = needs help (verbal, physical, carrying aid) 

10 = independent                                                                                                   ______  

 

TOTAL SCORE(0-100): 
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ANNEXURE –I –C 

 

Hamilton Depression Rating Scale (HDRS)  

 

1 DEPRESSED MOOD (sadness, hopeless, helpless, worthless) 

0 |__| Absent. 

1 |__| These feeling states indicated only on questioning. 

2 |__| These feeling states spontaneously reported verbally. 

3 |__| Communicates feeling states non-verbally, i.e. through 

facial expression, posture, voice and tendency to weep. 

4 |__| Patient reports virtually only these feeling states in 

his/her spontaneous verbal and non-verbal communication. 

 

2 FEELINGS OF GUILT 

0 |__| Absent. 

1 |__| Self reproach, feels he/she has let people down. 

2 |__| Ideas of guilt or rumination over past errors or sinful deeds. 

3 |__| Present illness is a punishment. Delusions of guilt. 

4 |__| Hears accusatory or denunciatory voices and/or experiences threatening visual 

hallucinations. 

 

3 SUICIDE 

0 |__| Absent. 

1 |__| Feels life is not worth living. 

2 |__| Wishes he/she were dead or any thoughts of possible death to self. 
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3 |__| Ideas or gestures of suicide. 

4 |__| Attempts at suicide (any serious attempt rate 4).  

 

4 INSOMNIA: EARLY IN THE NIGHT 

0 |__| No difficulty falling asleep. 

1 |__| Complains of occasional difficulty falling asleep, i.e. more than 1∕2 hour. 

2 |__| Complains of nightly difficulty falling asleep. 

 

5 INSOMNIA: MIDDLE OF THE NIGHT 

0 |__| No difficulty. 

1 |__| Patient complains of being restless and disturbed during the night. 

2 |__| Waking during the night – any getting out of bed rates 2 (except for purposes of 

voiding). 

 

6 INSOMNIA: EARLY HOURS OF THE MORNING 

0 |__| No difficulty. 

1 |__| Waking in early hours of the morning but goes back to sleep. 

2 |__| Unable to fall asleep again if he/she gets out of bed.  

 

7 WORK AND ACTIVITIES 

0 |__| No difficulty. 

1 |__| Thoughts and feelings of incapacity, fatigue or weakness related  to activities, work or 

hobbies. 
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2 |__| Loss of interest in activity, hobbies or work – either directly reported by the patient or 

indirect in listlessness, indecision and vacillation (feels he/she has to push self to work or 

activities). 

3 |__| Decrease in actual time spent in activities or decrease in productivity. Rate 3 if the 

patient does not spend at least three hours a day in activities (job or hobbies) excluding 

routine chores. 

4 |__| Stopped working because of present illness. Rate 4 if patient engages in no activities 

except routine chores, or if patient fails to perform routine chores unassisted. 

 

8 RETARDATION (slowness of thought and speech, impaired 

ability to concentrate, decreased motor activity) 

0 |__| Normal speech and thought. 

1 |__| Slight retardation during the interview. 

2 |__| Obvious retardation during the interview. 

3 |__| Interview difficult. 

4 |__| Complete stupor. 

 

9 AGITATION 

0 |__| None. 

1 |__| Fidgetiness. 

2 |__| Playing with hands, hair, etc. 

3 |__| Moving about, can’t sit still. 

4 |__| Hand wringing, nail biting, hair-pulling, biting of lips. 
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10 ANXIETY PSYCHIC 

0 |__| No difficulty. 

1 |__| Subjective tension and irritability. 

2 |__| Worrying about minor matters. 

3 |__| Apprehensive attitude apparent in face or speech. 

4 |__| Fears expressed without questioning.  

 

11 ANXIETY SOMATIC (physiological concomitants of anxiety) such as: 

gastro-intestinal – dry mouth, wind, indigestion, diarrhea, 

cramps, belching, cardio-vascular – palpitations, headaches 

respiratory – hyperventilation, sighing, urinary frequency, sweating 

0 |__| Absent. 

1 |__| Mild. 

2 |__| Moderate. 

3 |__| Severe. 

4 |__| Incapacitating.  

 

12 SOMATIC SYMPTOMS GASTRO-INTESTINAL 

0 |__| None. 

1 |__| Loss of appetite but eating without staff encouragement. Heavy feelings in abdomen. 

2 |__| Difficulty eating without staff urging. Requests or requires laxatives or medication for 

bowels or medication for gastro-intestinal symptoms. 
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13 GENERAL SOMATIC SYMPTOMS 

0 |__| None. 

1 |__| Heaviness in limbs, back or head. Backaches, headaches, muscle aches. Loss of energy 

and fatigability. 

2 |__| Any clear-cut symptom rates 2. 

 

14 GENITAL SYMPTOMS (symptoms such as loss of libido, menstrual disturbances) 

0 |__| Absent. 

1 |__| Mild. 

2 |__| Severe. 

 

15 HYPOCHONDRIASIS  

0 |__| Not present. 

1 |__| Self-absorption (bodily). 

2 |__| Preoccupation with health. 

3 |__| Frequent complaints, requests for help, etc. 

4 |__| Hypochondriacal delusions. 

 

16 LOSS OF WEIGHT (RATE EITHER a OR b) 

a) According to the patient:   b) According to weekly measurements: 

0 |__| No weight loss.  0 |__| Less than 1 lb weight loss  

1 |__| Probable weight   1 |__| Greater than 1lb weight loss 

loss associated with  

present illness. 
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2 |__| Definite (according  2 |__| Greater than 2 lb weight loss  

to patient) weight  

loss. 

3 |__| Not assessed.   3 |__| Not assessed.  

 

17 INSIGHT 

0 |__| Acknowledges being depressed and ill. 

1 |__| Acknowledges illness but attributes cause to bad food, 

climate, overwork, virus, need for rest, etc. 

2 |__| Denies being ill at all. 

 

 

Total score: |__|__|  
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ANNEXURE II – PATIENT INFORMATION SHEET, INFORMED CONSENT 

LETTER. 

• Purpose: 

To ensure that written consent will be obtained from participant. 

• Scope: 

This study includes Profile of post-stroke patient in terms of depression and functional 

independence in daily living. 

• Responsibilities: 

The researcher will obtain written informed consent from all the participants who are 

voluntarily participating in the study. 

• Procedure: 

1. The researcher will select participant among mini-mental state examination >23 . 

2. The procedure will be explained to answer the queries of the participants. 

3. If the participant decides to participate then consent form should be filled by participant. 

4. Study procedure will begin after the participant’s consent. 

5. Detailed medical and any other physical problem history will be obtained from the 

participant so as to verify the inclusion and exclusion criteria. 

• General information to participants: 

I. Name: 

II. Age: 
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III. Gender: 

IV. Date: 

 

1.  You would be required to fill the proforma and the purpose of the research is to study 

“Profile of post stroke patients in terms of depression and functional independence in daily 

living (age 40-75 years) an observational study” 

3. If you are willing to voluntarily participate in the study then you are expected to enroll 

with us right from the moment of filing proforma till the completion of the study. 

4. If you are uncomfortable during this period then kindly let us know so that we can help 

you and overcome your problems. 

5. You will not be given any reimbursement and compensation. 

6. If at any moment you want to discontinue from this research study then you are free to do 

so and there would not be any hindrance from our side. 

7. The details of the risk, discomfort, advantages and disadvantages of the study will be 

explained to you before obtaining the letter of consent. 

8. The data obtained from this study would be confidentially protected and maintained and if 

the photograph is used then your identity would not be revealed. 

9. All the risk of various test procedures required for the study will be explained to you and 

accordingly the consent will be taken. 

10. If you feel exhausted or unable to complete, please kindly let us know so that the 

necessary steps can be initiated. 
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11. If you are not satisfied at any moment then you can withdraw at any time without any 

consequences. 

12. Name of the researcher: 

Phone number: 

Address: 

13. Name of the guide: 

Phone number: 

Address: 

14. Name of the institute: 

 

ANNEXURE II B 

 

सहभागी माहहती पत्रक: 

 

उदे्दशः 

सहभागीकडून लेखी संमती घेतली जाईल याची खात्री करण्यासाठी. 

व्याप्ती: 
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या अभ्यासामधे्य दैनंददन जीवनात नैराश्य आदि कायाात्मक स्वातंत्र्याच्या दृष्टीने स्ट्र ोक नंतरच्या रुग्णाचे 

प्रोफाइल आहे. 

जबाबदारी : 

अभ्यासामधे्य से्वचे्छने सहभागी होण्यास सवा सहभागीकंडून लेखकास मादहतीची संमती प्राप्त होईल. 

प्रहिया: 

1. संशोधक लघु-मानदसक पातळीच्या परीके्षत सहभागीची दनवड करेल >25. 

2. सहभागीचं्या प्रशनांची उत्तरे देण्यासाठी प्रोटोकॉल स्पष्ट केला जाईल. 

3. जर सहभागीने भाग घेण्याचा दनिाय घेतला असेल तर सहभागीनंी संमती फॉमा भरला पादहजे. 

4. सहभागीच्या संमतीनंतर अभ्यासाची प्रदिया सुरू होईल. 

5. सहभागी आदि बदहषृ्कत दनकषांची पडताळिी करण्यासाठी तपशीलवार वैद्यकीय आदि इतर 

कोित्याही शारीररक समसे्यचा इदतहास सहभागीकडून प्राप्त केला जाईल. 

सहभागी ींची सामान्य माहहती: 

1. नाव: 

2. वय: 

3. दलंग: 

4. तारीख: 
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1. तुम्हाला प्रोफामाा भरिे आवश्यक आहे आदि संशोधनाचा हेतू अभ्यास करिे आहे “पोस्ट् स्ट्र ोक 

रुग्णांची उदासीनता आदि दैनंददन जीवनात कायाात्मक स्वतंत्रता  ( वय  40-75 वषे )मधे्य एक 

दनरीक्षिात्मक अभ्यास” 

2. जर तुम्ही से्वचे्छने अभ्यासात भाग घेण्यास इचु्छक असाल तर तुम्ही प्रोफामाा दाखल केल्याच्या 

क्षिापासून अभ्यास पूिा होईपयंत आमच्याबरोबर नावनोदंिी करिे अपेदक्षत आहे. 

3.  या कालावधीत आपिास अस्वस्थ वाटत असल्यास कृपया दयापूवाक आम्हाला कळवा जेिेकरून 

आम्ही आपल्याला मदत करू आदि आपल्या अडचिी दूर करू. 

4. तुम्हाला कोितेही प्रदतपूती आदि भरपाई ददली जािार नाही. 

5.  कोित्याही क्षिी आपल्याला या संशोधन अभ्यासापासून दूर ठेवायचे असेल तर आपि तसे 

करण्यास मोकळे आहात आदि आमच्या बाजूने कोिताही अडथळा येिार नाही. 

6. संमती पत्र प्राप्त करण्यापूवी अभ्यासाचा धोका, अस्वस्थता, फायदे आदि तोटे यांचे तपशील तुम्हाला 

समजावून सांदगतले जातील. 

7. या अभ्यासामधून दमळालेला डेटा गुप्तपिे संरदक्षत आदि राखला जाईल आदि जर फोटो वापरला 

गेला तर आपली ओळख उघड होिार नाही. 

8. अभ्यासासाठी आवश्यक असलेल्या दवदवध चाचिी प्रदियेतील सवा जोखीम तुम्हाला समजावून 

सांदगतल्या जातील आदि त्यानुसार संमती घेतली जाईल. 

9. जर तुम्हाला थकल्यासारखे वाटत असेल दकंवा पूिा करता येत नसेल तर कृपया आम्हाला कळवा 

जेिेकरून आवश्यक पावले सुरू करता येतील. 
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१0. आपि कोित्याही क्षिी समाधानी नसल्यास आपि कोित्याही पररिामादशवाय कधीही माघार 

घेऊ शकता. 

11. सींशोधकाचे नाव: 

फोन नंबर: 

पत्ता: 

12. मागगदशगकाचे नाव: 

फोन नंबर: 

पत्ता: 

13. सींस्थेचे नाव 

 

Annexure II C 

 

सूचना पत्रक: 

 

उदे्दश्य: 

यह सुदनदित करने के दलए दक भागीदार से दलखखत सहमदत प्राप्त की गई है। 

दायरा: 
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या अभ्यास के बीच में रोग को शादमल कर लेना चादहए। 

ह़िमे्मदारी: 

लेखक को सभी प्रदतभादगयो ंसे से्वच्छा से अध्ययन में भाग लेने के दलए सूदचत सहमदत प्राप्त होगी। 

प्रहिया: 

1. शोधकताा दमनी-मानदसक स्तर की परीक्षा >25   . में से प्रदतभागी का चयन करेगा। 

2. प्रदतभादगयो ंके सवालो ंके जवाब देने के दलए प्रोटोकॉल को स्पष्ट दकया जाएगा। 

3. यदद प्रदतभागी भाग लेने का दनिाय लेता है, तो प्रदतभागी को एक सहमदत फॉमा भरना होगा। 

4. अध्ययन प्रदिया प्रदतभागी की सहमदत के बाद शुरू होगी। 

5. प्रदतभागी और बदहषृ्कत मानदंडो ंको सत्यादपत करने के दलए प्रदतभागी से एक दवसृ्तत दचदकत्सा 

और कोई अन्य शारीररक समस्या इदतहास प्राप्त दकया जाएगा। 

प्रहतभागी सामान्य जानकारी: 

1. नाम: 

2. आयु: 

3. दलंग: 

4. दतदथ: 
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1.आपको एक प्रोफामाा भरने की जरूरत है और शोध का उदे्दश्य यह अध्ययन करना है दक “दैदनक 

जीवन में अवसाद और कायाात्मक स्वतंत्रता के संदभा में स्ट्र ोक के बाद के रोदगयो ंकी रूपरेखा आयु 

40-75 वषा )एक पयावेक्षिीय अध्ययन)" 

2.यदद आप से्वच्छा से अध्ययन में भाग लेने के इचु्छक हैं, तो आपसे अपेक्षा की जाती है दक आप हमारे 

साथ उस समय से नामांकन करें  जब तक आप अध्ययन पूरा नही ंकर लेते। 

3.यदद आप इस अवदध के दौरान अस्वस्थ महसूस करते हैं, तो कृपया हमें बताएं तादक हम आपकी 

मदद कर सकें  और आपकी समस्याओ ंको ठीक कर सकें । 

4.आपको कोई प्रदतपूदता और मुआवजा नही ंदमलेगा। 

5. यदद आप दकसी भी समय इस शोध अध्ययन से दूर रहना चाहते हैं, तो आप ऐसा करने के दलए 

स्वतंत्र हैं और हमारे पक्ष में कोई बाधा नही ंहोगी। 

6. सहमदत फॉमा प्राप्त करने से पहले अध्ययन के जोखखम, असुदवधा, फायदे और नुकसान का दववरि 

आपको समझाया जाएगा। 

7. इस अध्ययन से प्राप्त डेटा को गोपनीय रूप से संरदक्षत और बनाए रखा जाएगा और यदद फोटो का 

उपयोग दकया जाता है तो आपकी पहचान का खुलासा नही ंदकया जाएगा। 

8. अध्ययन के दलए आवश्यक दवदभन्न परीक्षि प्रदियाओ ंमें सभी जोखखमो ंके बारे में आपको बताया 

जाएगा और तदनुसार सहमदत मांगी जाएगी। 

9. यदद आप थका हुआ या पूरा करने में असमथा महसूस करते हैं, तो कृपया हमें बताएं तादक 

आवश्यक कदम उठाए जा सकें । 
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10. यदद आप दकसी भी क्षि संतुष्ट नही ंहैं, तो आप दबना दकसी पररिाम के दकसी भी समय वापस ले 

सकते हैं। 

11. शोधकताग का नाम: 

फोन नंबर: 

पता: 

12. गाइड का नाम: 

फोन नंबर: 

पता: 

13. सींगठन का नाम: 
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Annexure II D 

 

Letter of consent 

 

 

 

I _______________________________________________________ am willing to participate 

voluntarily as a subject for dissertation entitled “Profile of post stroke patients in terms of 

depression and functional independence in daily living (age 40-75 years) an observational 

study”. I have been informed the nature of study and duration of work. I have no objection to 

undertake the nature of study and duration of work and the various testing procedures 

pertaining to the study. The researcher has already assured me that I will be treated well 

without any untoward effects and the right of confidentiality are protected.  

 

 

 

 

        Date -                                                Signature of Participant 
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Annexure III A 

PERMISSION LETTER 

 

To, 

The Chairman, 

 

Ethics Committee, 

__________________ 

___________________ 

Subject: Permission to carry out research work. 

Respected Sir/Madam, 

I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work on “Profile of post stroke patients in 

terms of depression and functional independence in daily living (age 40-75 years) an 

observational study.” 

I kindly request you to do the needful in this regard. 

Thanking you in anticipation. 

 

Yours sincerely 

 Research student 
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ANNEXURE III B 

PERMISSION LETTER 

 

To, 

The Head of Department, 

__________________ 

___________________ 

Subject: Permission to carry out research work. 

Respected Sir/Madam, 

I, Mr/Miss___________________, student of Master of Physiotherapy, would request you to 

grant me permission to carry out my research work on “Profile of post stroke patients in 

terms of depression and functional independence in daily living (age 40-75 years) an 

observational study.” 

I kindly request you to do the needful in this regard. 

Thanking you in anticipation. 

 

 

                                                                          Yours sincerely, 

                                                                          Research student 
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TIMELINE / GANTT CHART 

 

SR 

NO. 

 

COMPONENTS 

TIME LINE 

 1 ALLOCATION OF GUIDE FEB’21 - MAR’21 

 2 TOPIC FINALIZATION FOR SYNOPSIS MAR’21 - APR’21 

 3 FORMULATION OF RESEARCH QUESTION APR’21 - MAY’21 

 4 FORMULATION OF AIMS AND OBJECTIVES APR’21 - MAY’21 

 5 HYPOTHESIS AND NULL HYPOTHESIS APR’21 - MAY’21 

 6 PROTOCOL OF RESEARCH MAY’21 - JUN’21 

 7 INSTITUTIONAL ETHICAL CLEARANCE OBTAINED JUL’21 

 8 MUHS SUBMISSION JUL 21 

 9 DATA COLLECTION AUG21-MAR 22 

 10 DATA PRESENTATION AND ANALYSIS JAN 22-MAR22 

 11 WRITING DISCUSSION AND CONCLUSION APR22-JUN22 

 12 SUBMISSION OF THESIS TO MUHS JUL22 
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GANTT CHART  

TIMELINES 



98 
 

MASTER CHART: 
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