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Effect of Wii-Based Motor and Cognitive Training on Activities 
of Daily Living in Patients with Parkinson’s Disease

Asbin Kafle1, Syed Rais Rizvi2

1Postgraduate, 2Associate Professor, KTG College of Physiotherapy, Bangalore, Karnataka, India

Abstract

Background: Parkinson’s disease is considered predominantly a disorder of the basal ganglia. Their vast 
system of communication allows them to get involved with a variety of functions, including automatic and 
voluntary motor control, procedural learning relating to routine behaviors, and emotional functions. The 
association with other cortical areas ensures smoothly orchestrated movement control and motor behaviors.

Method: Experimental Study i.e. Pre to post-test experimental study design with two groups. Conventional 
sampling of 60 subjects diagnosed with Parkinson’s disease were randomly distributed in two groups i.e. 
group E and group C. Group C were given global exercise whereas group E were given exercise using WII 
console. The outcome was assessed in terms of the Berg Balance Scale (BBS), Unified Parkinson’s Disease 
Rating Scale (UPDRS), Montreal Cognitive Assessment (MoCA), and Unipedal Stance Test (UST).

The subject performed 14 individual 1-hour training sessions, twice a week for 7 weeks.    

Conclusion: Based on the statistical analysis, it is concluded that WII based motor and cognitive training 
have a good impact on Activity of daily living of patients with Parkinson’s disease. WII based training 
showed slightly better improvement in the Experimental group.

Keywords: Parkinson’s, BBS, UPDRS, ADL, UST, MoCA, QOL, GDS.

Introduction

Parkinson’s is a progressive neurodegenerative 
disorder characterized by a large number of motor and 
non-motor features. It is a disorder of the brain that is 
characterized by tremors and difficulty with walking, 
movements, and general coordination1.

The cause of Parkinson’s disease is unknown, 
although complex interactions between genetic and 
environmental factors are probably involved.

Parkinson’s disease (PD) is amongst the most 
common neurodegenerative disease in India. The 

prevalence rate of Parkinsonism was found to be 33 per 
100,000 and 76 per 100,000 in a survey done in 2004. 

PD is characterized by a clinical syndrome 
universally known as Parkinsonism, which includes four 
cardinal features that are Bradykinesia, resting tremors, 
rigidity, postural and gait impairment4.

NINTENDO WII FIT AND PARKINSON’S 
DISEASE:

Recently, the Nintendo Wii FitTM has been 
proposed as a new tool for balance training for elderly 
and neurological patients, but its therapeutic effects 
on patients with Parkinson’s disease have not been 
established.There is evidence that these patients could 
benefit from conditions of balance training offered by 
Wii Fit program rehabilitation which aims to cover 
weight shifting, and controlled movements near the 
limits of their stability13.
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Materials and Methods

Source of data and Date: KTG Hospital, Bangalore, 
2019 

Population: Idiopathic Parkinson’s disease treated 
with Levodopa or its synergists. Aged 60 to 85 
years. Hoehn and Yahr stage 1 and 2.

Sample design: Convenient Sampling. Subjects 
included in the study and were randomly divided into 
two groups.

Sample Size: 60 Parkinson’s patients.

Study Design: Experimental Study Design

Inclusion criteria: 

· Idiopathic Parkinson’s disease treated with 
Levodopa or its synergists.

· Age 60 to 85 years.

· Hoehn and Yahr stages 1 and 2.

· Good visual and auditory acuity

· Mini-Mental State Examination (MMSE), cut - 
off 23.

Exclusion criteria: 

· Other neurological or orthopedic diseases.

· Dementia.

· Depression ( according to Geriatric Depression 
Scale (GDS-15) cutoff 6 )

Materials used:

· Assessment Performa’s, 

· Stationary 

· Outcome Measure Scales

· Nintendo WIITM gaming console 

Procedure: Patients with idiopathic PD at Hoehn and 
Yahr stages 1 and 2 were enrolled in the study. Patients 
were excluded if they had sensory, visual, cognitive, 
and/or praxis impairment. Cognitive impairment was 
assessed by the Mini-Mental State Examination, with 
a cut off score of 23 points. Patients were excluded 
if they had changed their PD medication before the 
study. Only participants who could ambulate at least 30 
meters without an assistive device and stand unassisted 
for at least 15 minutes were enrolled in the study. The 
participants had to have no prior experience of using 
a video game console and should not have attended 
any other rehabilitation before the study. Patients 
were assigned to the study groups by an independent 
researcher based on non-consecutive clinic appointment 
number (first patient into the control group, second 
patient into the study group, and so on).

Data Analysis and Result

 Table-1: Distribution of patients with Parkinson’s disease according to gender over the groups.

Sno Gender
Group

Experimental Control

1 Male 15(50.0%)         13(43.3%)

2 Female 15(50.0%) 17(56.7%)

Chi-Square value=0.268,
df=1, p>0.05,NS

The table shows the proportion of patients with Parkinson’s disease according to gender. characteristic of gender 
is homogeneous in both the groups.
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Table-2: Range, mean and SD of back ground variables of patients with Parkinson’s disease in both the 
groups

Sno Variables

Experimental Control

Unpaired t-test

Range Mean ± SD Range Mean ± SD

1 Age (years) 60-85 72.17±8.19 62-84 72.40±6.71 t=1.121, p>0.05, 
NS

2 Height (Mtrs) 1.24-1.76 1.47±0.12 1.22-1.66 1.48±0.17 t=0.040, p>0.05, 
NS

3 Weight(Kg) 35-60 49.56±6.35 33-63 51.33±7.35 t=1.013, p>0.05, 
NS

4 BMI(Wt/Ht2) 18.12-28.65 22.91±2.78 14.24-29.24 24.12±6.73 t=0.906, p>0.05, 
NS

The table -2 presents the age in years of the patients with Parkinson’s disease in both the groups. The baseline 
characteristic of age was similar in both the groups.

Table-3: Range, mean and SD of outcome measures of patients with Parkinson’s disease in experimental 
group.

Sno Outcome 
measures

Experimental

Wilcoxon test p-valuePre test Post test

Range Mean ±SD Range Mean ±SD

1 BBS 24-40 32.57±4.25 29-43 36.83±4.21 z=4.807* p<0.001

2 UST 10-38  20.37±7.98 18-45  23.27±6.42 z=4.079* P<0.001

3 UPDRS 15-51 30.90±8.33 17-46 27.37±7.21 z=4.359* P<0.001

4 MoCA 18-36 26.40±4.88 21-37 29.07±4.54 z=4.641* P<0.001

The above table-3 shows the pre and post test outcome measures of BBS, UST, UPDRS and MoCA of patients 
with Parkinson’s disease in experimental group. 
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Table-4: Range, mean and SD of outcome measures of patients with Parkinson’s disease in experimental 
group.

Sno Outcome 
measures

Control

Wilcoxon test p-valuePre test Post test

Range Mean ±SD Range Mean ±SD

1 BBS 25-42 32.30±3.97 25-43 34.10±3.96 z=4.086* p<0.001

2 UST 10-34  20.97±6.49 13-37  22.80±7.13 z=3.841* P<0.001

3 UPDRS 19-50 31.27±7.78 19-49 31.27±7.78 z=4.464* P<0.001

4 MoCA 18-33 26.27±4.28 18-35 27.93±4.40 z=44.748* P<0.001

Table -5: Mean and SD of pre and post test outcome measures of patients with Parkinson’s disease in 
between the groups.

Sno Outcome measures

Pre test Post test

Experimental Control Experimental Control

Mean ±SD Mean ±SD Mean ±SD Mean ±SD

1 BBS 32.57±4.25 32.30±3.97 36.83±4.21 34.10±3.96

2 UST 20.37±7.98 20.97±6.49 23.27±6.42 22.80±7.13

3 UPDRS 30.90±8.33 31.27±7.78 27.37±7.21 31.27±7.78

4 MoCA 26.40±4.88 26.27±4.28 29.07±4.54 27.93±4.40

Between group comparison 
Mann –Whitney U test

BBS: z=0.765, p>0.05, NS
UST: z=0.251, p>0.05, NS

UPDRS:  z=1.072, p>0.05, NS
MoCA: z=0.934, p>0.05

BBS: z=2.142, p>0.05, S
UST: z=2.301, p>0.05, NS

UPDRS: z=2.612, p<0.05, S
MoCA: z=1.415, P>0.05,NS
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Discussion

The aim of this experiment was to improve ADL 
and maintain flexibility in subjects with Parkinson’s 
disease. Our study is in the agreement with the result 
seen in above mentioned studies both the group showed 
statistically significant improvement within the group 
and between the group as well.Result of the present 
study demonstrate that the WII- based rehabilitation and 
Global exercises both have effect on the improvement 
in ADL of person with Parkinson’s disease. WII- based 
console rehabilitation is somehow simple easy and more 
effective because of its task oriented approach in terms 
of rehabilitation and was found to be somehow fun for 
subjects.

In the following experimental study we found the 
outcome values were more in subjects with WII-based 
motor and cognitive training which might be because of 
the Visual and motor activity working coordinately to 
give higher values which was not seen in Global exercise 
because of lack of visual impact and proprioception of 
the subject in the given training 13.

Conclusion

The present study concludes that WII based motor 
and cognitive training have a good impact on ADL of 
patients with Parkinson’s disease. General exercises 
and WII based training both were effective in Parkinson 
patient’s rehabilitation. WII based training showed 
slightly better improvement in the Experimental group. 
Therefore, it is recommended clinically to consider 
adding WII-based motor and cognitive training for 
improving the ADL of patients with Parkinson’s disease.

The table 1 presents distribution of patients with 
Parkinson’s disease according to gender over the groups.

The table 2 presents the age in years of the patients 
with Parkinson’s disease in both the groups. In group-A, 
the subjects were ranging within the age of 60-85 with 
mean and SD of 72.17±8.19.

The table 3 and 4 presents range, mean and SD of 
outcome measures of patients with Parkinson’s disease 
in experimental and control group.

The table 5 presents Mean and SD of pre and post 

test outcome measures of patients with Parkinson’s 
disease in between the groups. The outcome values 
were seen significantly better in patients with WII based 
rehabilitation group.
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Abstract

Background: Stroke is one of the significant public health challenges and one of the critical causes of 
disability. It has been forecasted that globally age group 6o and above will outnumber children under age 
14 in 2047. With the increasing rate of survival, the burden of stroke is going to increase continuously. 
Currently, old age people suffer from stroke, which limits their activities of daily living. This study explores 
the determinants of stroke survivors seeking rehabilitation services and the factors affecting them. 

Methods: In this study, first wave of Longitudinal aging study in India (LASI) data has been used. The data 
was collected from all the States and Union Territories across India in 2017-2018. A total number of 72,265 
individuals (45 years and above) participated in this study. Subjects who have been ever diagnosed with 
stroke by any health care professionals were considered as the study population. Subjects were categorized 
into two groups based on accessing rehabilitation services. For the data analysis, survey-weighted tools have 
been applied for descriptive statistics and multivariable logistic regression model. The data analysis used R 
version 4 using R studio. 

Results and Discussion: The prevalence of stroke is 1.8% in India. Nearly 40% of them visited Physical 
therapy or Occupational therapy services for their rehabilitation. Household economical condition, gender, 
residence, requirement of additional help for daily activities and availability of health insurance are strongly 
determining visiting rehabilitation services. The summary of this will help to develop our understanding of, 
why people are not availing of rehabilitation services despite having multiple problems. 

Keywords: Activities of daily living, Physical therapy, Occupational therapy, Stroke rehabilitation, After 
care.
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Introduction 

Worldwide stroke is the second leading cause of 
mortality [1] and one of the significant public health 
challenges resulting in disability. A study conducted in 
India by Global Burden of Disease revealed 9.4 million 

deaths were only from stroke and 28.5 million lost 
Disability-Adjusted Life Years (DALYs), which is six 
times more than malaria [2,3]. The incidence and prevalence 
of stroke in India vary extensively due to variation in 
dietary intake, vitamin levels, the air pollution level, 
cultural and genetic variance [4,5]. Despite availability 
of various intervention techniques, still Stroke is one of 
the major reason for the disability worldwide [6]. It has 
been forecasted that globally people age 6o years and 
above will outnumber children under age 14 in 2047 [7]. 
This shows that with the increasing rate of survival, the 
burden of stroke will increase continuously [6]. Stroke is 
a complex condition that includes collecting symptoms 
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like sensorimotor, cognitive, perceptual, behavioural 
and motor impairments [1,8,9].

The after-effects of stroke will limit the independence 
and activity level of stroke survivors not only in 
activities of daily living (ADL) but also in instrumental 
activities of daily living (IADL), affecting behavioural 
and social roles [1]. We should understand the needs of 
stroke survivors in their participation in daily activities, 
both ADL and IADL, maintain the socialization, money 
management and other simple cognitive functions [10]. 
Here comes the role of a rehabilitation professional, who 
help the stroke survivors to return to the previous activity 
level. After stroke, the prominent role of rehabilitation 
professionals is to focus on overall improvement in motor 
control and hand function to regain independence in ADL 
and IADL. Stroke rehabilitation is a multidisciplinary 
and interdisciplinary approach. Physical Therapists 
(PT) and Occupational Therapists (OT) play a pivotal 
role in stroke management [11]. They conduct a detailed 
assessment of motor functions and other areas like 
perceptual, cognitive, memory, executive function, 
participation in the community, work environment, 
home modifications, physical and task performance like 
self-care tasks, including bathing, dressing, undressing, 
toileting, grooming, eating, and domestic or instrumental 
tasks like meal preparation, shopping, cleaning, 
laundry, financial and medicines management [7]. Their 
interdisciplinary roles help in the holistic development of 
the patient. There is evidence showing that rehabilitated 
patients after stroke are better in functioning and 
performance than others [7]. The rehabilitation regime 
focuses on the essential motor function, teaching 
compensatory techniques, and includes retraining in 
other areas like perceptual, cognitive, and visual by 
graded activities. Moreover, they also focus on training 
to caregivers, proper handling techniques etc., which 
eventually minimizes further complications. Treatment 
overall helps patients regain confidence, perform daily 
tasks, return to work, and mainstream society like 
being with their peers. Retraining stroke individuals is 
a complex task, and the rehabilitation programs help 
in neurological recovery, teaching ADL and IADL 
activities through compensatory techniques, social skills 
and psychological support [12]. A non-discriminatory and 
equitable health care access is the goal of any health care 

program globally [13]. However, certain salient features 
are key to rehabilitation service, for instance, use of a 
supportive device or aids like a wheelchair, caregiver 
who can accompany them for rehabilitation service, 
health insurance to cover their expenditure (financial 
barriers) etc. 

This study explores the landscape of the burden of 
stroke, access to therapeutic services to stroke patients 
in India, and its implications. This study aims 1) To find 
out the self-reported prevalence of stroke in India for 
the year 2018, stratified by location, gender, and other 
sociodemographic factors 2) To estimate the proportion 
of stroke survivors who availed PT/OT services for 
their rehabilitation. 3) To explore the range of different 
forms of disability, including physical, psychological, 
cognitive, speech, and vision. 4) To estimate the burden 
of mobility-related impairment in stroke survivors. 
5) Evaluate the level of independence in performing 
ADL/IADL 6) To explore the use of various types of 
supportive devices and 7) To understand the requirement 
of external help in the form of caregivers for their day-
to-day performance. 

Material and Methods

Cross-sectional data were collected in 2017-18 from 
a nationally representative Longitudinal Ageing Study 
in India (LASI) Wave-1 [14]. Household and individual 
Interviews, physical measurement and biomarker data 
were collected from individuals aged 45 years and above 
and their spouses, regardless of age, in a household 
survey. Details of the sampling strategy have been 
described elsewhere [14]. The study was approved by 
the Indian Council of Medical Research (ICMR) Ethics 
Committee, and written informed consent was obtained 
from participants [14]. The data was collected from all the 
States and Union Territories across India in 2017 – 2018. 
A total number of 72,265 individuals participated in this 
study. This study used unit level first wave of LASI data.

For this study, we have used variables from the 
Health module of the Individual level questionnaire. 
Subjects who have been ever diagnosed with stroke 
by any health care professionals were considered the 
study population. Eleven relevant questions had been 
asked to explore the range of problems within that 
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population. Subjects diagnosed with stroke were again 
sub-categorized to avail rehabilitation services PT/OT 
for stroke or its complications. The questions related 
to our interest are due to stroke any types of physical 
disability like weakness in arms and legs or their ability 
to use them, difficulty in speaking, swallowing, vision, 
thinking or finding the right words to say. There is 
another module of functional limitations and helpers 
within individual questionnaires where questions 
related to physical, or health problems have been 
asked. The range of questions includes mobility-related 
impairments (both upper limb lower limb), ADL/ IADL, 
supportive devices, any types of external help in the 
form of caregivers for daily activities. Monthly per 
capita expenditure variable has been used as proxy for 
the financial status of the household. 

For the data analysis, survey-weighted tools have 
been applied for descriptive statistics and multivariable 
logistic regression model. The data analysis used R 
version 4 using R studio. P value less than 0.05 taken as 
statistically significant for all the results. 

Results

A total number of 72,265 individuals participated in 
this study, out of which 1,220 individuals reported being 
diagnosed as stroke survivors across India for 2017-
2018. The self-reported prevalence of stroke from this 
study was 1.8% among older adults (45 and above) in 
India. The prevalence of stroke in rural India was 1.7 
%, whereas in urban counterpart was 2%. The male 
proportion stands at 2.5%, which is nearly double the 
rate of females (1.3%). Across the 45-59 age group, 
the proportion was 1%, whereas, in the 60+ age group 
population, the burden was 2.7%. The mean age of 
stroke in India stands at 58.5± 11.1 years and the median 
age 65 (Range 31-98 and IQR 57-72 years). Among 
stroke survivors, 94% of them have been diagnosed 
by the mainstream healthcare system (MBBS and 
above), whereas only 4.2 % were diagnosed by AYUSH 
(Ayurvedic/Unani/ Homeopathic/ Siddha) system 
practitioners. A small proportion of 1.7% was diagnosed 
by others, including Auxiliary Nurse Midwife (ANM), 
health workers, nurses, private clinics, quack, and 
registered medical practitioners (RMP) doctors. Nearly 
a quarter of the subjects have more than one episode of 

stroke within their lifetime.  

To understand the variability among those who visit 
therapeutic services for stroke rehabilitation from non-
visitors, the following tables have been stratified by the 
factor of whether anyone visits PT/OT services or not. 
Of the 1220 individuals with ever diagnosed stroke, 
469 (40.1%) availed PT/OT services for their treatment, 
whereas 749 had not availed PT/OT with two missing 
information. Table 1 describes demographic variables 
and their association with PT/OT services. As seen in 
the table 1, the proportion of stroke survivors is higher in 
the 60+ age group than the 45-60 age group. Also, there 
is a significant difference of around 17% between males 
and females to access the professional rehabilitation 
services in India for stroke. Similarly, place of residence, 
having health insurance, dependency on external support 
and supportive devices are other variables that play a 
significant role in accessing those services. Despite the 
difference in accessing rehabilitation services for caste, 
marital status, education, occupation, and diagnosis by 
medical professionals, these parameters are found to be 
not statistically significant. 

A stroke results in multiple types of disabilities; 
table 2 explored the proportion of range of disabilities 
after stroke. Movement-related problems was the highest 
among different problems, with nearly 90% of the stroke 
survivors followed by speech and cognitive problems. 
There was a variation of these impairments among those 
who visited PT/OT services for their rehabilitation. As 
described above mobility-related issues are a significant 
burden for stroke survivors; following analysis has been 
emphasized on gross motor function and fine motor 
activities, respectively. 

Among different types of movement-related 
impairments, stair climbing, and kneeling were 
maximally affected activities. The proportion of activity 
related to hand function (picking up a coin from the 
table) was the least for the stroke survivors (Figure 1). 

As presented in the figure 2, most outdoor activities 
such as gardening, money management while shopping, 
and finding a new address among stroke survivors are 
more affected than other basic activities such as eating, 
bathing, etc.
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Table 3 describes the use of various forms of 
supportive devices to compliment the independence 
in ADL/IADL. More than half of the stroke survivors 
using any form of supporting devices for performing 
gross activities, among which using a walker or walking 
stick is the most frequently used device. For their daily 
activities, nearly 46% depend on external help such 
as family members’ professional help from outside or 
others.

The multivariate logistic regression analysis has 
been done to decide who is visiting therapeutic services 
for the rehabilitation after stroke in India. We found 
residence, occupation, monthly per capita expenditure, 
availability of health insurance, use of supportive 
devices, and need for external help were statistically 
significant differences in groups who visited PT/OT 

services from those who never visited for rehabilitation 
in India independently. The persons with rural, 
unemployed, poor economic status, lack of financial 
security, user of supportive devices, using external help 
are in disadvantageous position compared to others. 
After putting these variables for multivariate logistic 
regression following models have been evolved along 
with other critical demographic variables following 
three models have been evolved. Model-1 shows that 
the richest quintiles, external help, and occupation were 
significant contributing factors after adjusting for other 
demographic and other variables. Model-2 describes 
Economic status as the critical factor to decide, whereas 
model-3 shows residence, gender and external help 
requirement are the essential parameters to determine 
whether anyone will visit for PT/OT services or not for 
stroke rehabilitation. 

Table 1 Demographic variable and its association with stroke survivors 

Determinant Response 
Availing PT/OT services

Yes n(%) No n(%) Total n (%)

Age group
(In years)

31-44
45-59
60+

7 (1.4)
123 (27.5)
338 (71)

18 (2.6)
229 (29.3)
499 (68)

25 (2.1)
353 (28.7)
838 (69.1)

Gender Male
Female

288 (64.4)
181 (35.6)

430 (54.6)
319 (45.4)

720 (58.6)
500 (41.4)

Place of residence
Rural
Urban

250 (56)
219 (44)

460 (69.6)
289 (30.4)

712 (64.3)
508 (35.7)

Caste
Scheduled caste 
Scheduled tribe

Other Backward Class
General

80 (17.1)
54 (4.2)

175(48.3)
138 (30.3)

136 (26)
110 (6.5)
249 (39.1)
218 (28.3)

217 (22.4)
164 (5.6)
425 (43)
356 (29)

Marriage
Married

Widowed
Others

339 (69.4)
119 (29.1)
11 (1.4)

536 (70.5)
195 (28)
18 (1.5)

876 (70.1)
315 (28.4)
29 (1.4)

Ever attended school
Yes
No

281 (53.6)
188 (46.4)

424 (52.6)
325 (47.4)

706 (53)
514 (47)
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Occupation
 Employed with primary work# 

Unemployed
Others

135 (28.8)
205 (43.7)
129 (27.5)

234 (31.2)
351 (46.9)
164 (21.9)

370 (30.3)
557 (45.7)
293 (24)

Health insurance Yes
No

82 (13.8)
381 (86.2)

172 (21.6)
573 (78.4)

254 (18.5)
956 (81.5)

Use of supportive device
Yes
No

285 (63.7)
183 (36.3)

405 (52.1)
344 (47.8)

691 (56.9)
528 (43.1)

External help for ADL /
IADL*

Yes
No

196 (59.6)
146 (40.4)

190 (36.5)
287 (63.4)

386 (46.5)
434 (53.5)

Who first diagnosed with 
stroke

A doctor with MBBS@
AYUSH$

Others

453 (96.4)
13 (2.9)
3 (0.7)

713 (92.4)
25 (5.2)
11 (2.4)

1167 (94)
38 (4.3)
14 (1.7)

@MBBS- Bachelor of Medicine, Bachelor of surgery, *ADL – Activities of daily living, IADL- Instrumental 
activities of daily living, $AYUSH- Ayurvedic/Unani/ Homeopathic/ Siddha, #Employed for primary work: Agri/
fishery/ elementary occupation

Table 2 Burden of types of disabilities among stroke survivors stratified by availing PT/OT services. 

Response 

Availing PT/OT services

Total n(%)
Yes n(%) No n(%)

Physical disabilities$
Yes
No

272(93.6)
25(6.3)

289(85.8)
50(14.9)

562(89.6)
75(10.3)

Speaking or swallowing problems 
Yes
No

169(60.1)
128(39.9)

183(57.3)
156(42.6)

352(58.4)
285(41.6)

Difficulty in thinking or finding the right 
words to say 

Yes
No

169(59.9)
128(40.1)

175(52)
164(48)

345(56)
292(44)

Difficulty with vision Yes
No

137(44.7)
160(55.3)

152(48.3)
187(51.7)

289(46.4)
348(53.6)

$Physical disabilities: Weakness in your arms and legs or decreased ability to move or use them

Table 3 Use of supportive devices by stroke survivors

Cont... Table 1 Demographic variable and its association with stroke survivors 
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Availing PT/OT services Total
n(%)Yes n(%) No n(%)

Using any aid or supportive 
devices

Yes
No

285(63.7)
183(36.3)

405(52.1)
344(47.9)

691(56.8)
528(43.1)

Walker/Walking sticks
Yes
No

100(43.1)
185(56.8)

118(27.2)
287(72.7)

218(34.2)
473(65.7)

Wheelchairs
Yes
No

17(4.3)
268(95.7)

8(.3)
397(99.7)

25(2)
666(98)

Adjustable shower stools /
Commodes

Yes
No

27(18)
258(82)

23(3.5)
382(96.5)

50(10.2)
641(89.8)

Back/neck collar
Yes
No

9(2.1)
276(97.9)

2(0.4)
403(99.6)

11(1.2)
680(98.8)

Orthosis/prosthesis
Yes
No

9(4.8)
276(95.2)

8(1.8)
397(98.2)

17(3.1)
674(96.8)

Table 4 Multivariate logistic regression models describing variables deciding access to rehabilitation services 
for stroke in India 

Model-1 Model-2 Model 3
Est. 2.50% 97.50% Est. 2.50% 97.50% Est. 2.50% 97.50%

(Intercept) 2.26 0.08 4.44 2.12 -0.12 4.36 1.71 -0.5 3.92
Age groups-45-59 -0.93 -2.91 1.05 -0.91 -2.96 1.13 -0.92 -2.98 1.14

Agegroups-60+ -1.03 -3.01 0.95 -1.18 -3.22 0.85 -1.26 -3.31 0.78
Gender-Female 0.43 -0.05 0.91 0.35 -0.08 0.78 0.48 0.06 0.9

Residence-Urban -0.39 -0.88 0.1 -0.4 -0.85 0.05 -0.51 -0.95 -0.07
Poorer -0.43 -1.14 0.29 -0.41 -1.12 0.3 -0.41 -1.1 0.27
Middle -0.39 -1.06 0.29 -0.6 -1.24 0.05 -0.58 -1.22 0.07
Richer -0.63 -1.33 0.07 -0.84 -1.51 -0.17 -0.83 -1.5 -0.16
Richest -1.02 -1.71 -0.32 -1.04 -1.69 -0.4 -1.08 -1.71 -0.44

Human help No 0.82 0.38 1.25 0.78 0.35 1.2 0.78 0.36 1.2
Health Insurance No -0.45 -0.99 0.08 -0.36 -0.87 0.15
Occupation-Others -0.74 -1.32 -0.15 -0.52 -1.07 0.04

Occupation -unemployed -0.05 -0.58 0.47 -0.03 -0.53 0.48
Scheduled tribe 0.07 -0.74 0.87

Other backward class -0.24 -0.79 0.3
General -0.16 -0.76 0.44
AYUSH 0.65 -0.5 1.79
 Others 0.24 -1.47 1.96

Aids/assistive devices No -0.1 -0.53 0.33
Educated No -0.26 -0.74 0.22
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Figure 1 Problem with gross motor function among stroke survivors

Figure 2 Problem in performing ADL/IADL among stroke survivors

Discussion

Developing countries have reported an extensive 
burden of impairments and disabilities in association 
with stroke [15,16]. We found a prevalence of 1.8 % of 
older adults (45 years and above) in India are suffering 
from stroke. Other studies have illustrated an increased 
incidence rate from 56/100,000 person-years during 
1970-1979 to 117/100,000 person-years during the 
period 2000-2008 in low, middle-income countries 
(LMICs) [8]. 60% of the people either die post stroke, 
disabled or dependent on their ADL/IADL [17]. Studies 

shows that stroke is more prevalent in older adults, 
with males affected more than females [15] which can be 
reflected in our results. Most stroke survivors result in 
hemiparesis, for years resulting in functional limitation 
[18]. Early rehabilitation leads to early motor control 
which needs professional services to mainstream in 
daily activities and socialization. Our study states nearly 
two-fifth are only visiting rehabilitation professionals 
post stroke.

For the first time, based on our knowledge, 
a Nationalized survey asked a question related to 
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receiving PT/OT services for stroke survivors. Physical 
rehabilitation professionals include mainly PT/OT in 
India [9]. Several factors decide receiving therapeutic 
services like demographic, socioeconomic status, 
residence, occupation, health insurance coverage etc. 
The result shows the proportion of males receiving this 
service is higher than females. The reason might be lack 
of gender empowerment [19], cultural barrier, educational 
status, health literacy and gender preference. As nearly 
three fourth of the population of India still resides in 
rural area, the health care infrastructure is limited to 
primary care [20,21]. Rehabilitation is a luxury rather than 
a necessary service in rural India, multiple factors come 
into play to avail the service. There are barriers like 
availability, accessibility, affordability, acceptability, 
difficult geographic terrain etc.[13] for visiting a health care 
facility. Our study shows that irrespective of educational 
attainment, there is no statistical difference in availing 
rehabilitation services, similarly, caste, marital status, 
occupation affect availing services. However, use of aid 
and supportive device, dependency on caregiver, having 
a health insurance has a substantial impact in accessing 
rehabilitation care.

Among stroke survivors, four salient kinds of 
difficulty in activities have been assessed like mobility, 
speaking or swallowing, vision and thinking. In our study, 
nearly 90% of the stroke survivors reported any form of 
movement impairments in their upper or lower extremity, 
which needs professional intervention. Therapeutic 
methods have shown an effect on improvement in both 
upper and lower extremities, resulting in improved motor 
function and hand function [22,23]. Problems like motor 
function have day-to-day implications in a patient’s 
life in contrast to other impairments like swallowing, 
thinking, and difficult vision. Therefore, patients visit 
a therapist primarily to regain motor function. Apart 
from motor impairment, other difficulties like speech, 
recreational etc., also need health care professionals. 
Rehabilitation is a multidisciplinary approach, so 
along with PT/OT, other rehab professionals also play 
a pivotal role in regaining their independence in daily 
living [9,24]. Policymakers have also realized the essence 
of teamwork; their skills and knowledge have benefited 
in overall patient improvement leading to quality of 
life[9]. 

Motor impairments can be broadly classified into 
gross motor and fine motor functions. In this survey, gross 
motor includes walking 100 yards, sitting for two hours, 
getting up from a chair, sitting for an extended period, 
stooping, kneeling, reaching, or extending arm above 
shoulder level, pulling or pushing a large object, lifting 
or carrying weight above five kg and picking up a coin 
from a table. Among these activities, our result shows 
stair climbing, independent walking, kneeling is more 
affected than other activities. Studies show that 50 to 70 
% of the patients reverse their functional independence 
[12]. In India, more than 50% of stroke survivors have 
these motor problems, but are not availing PT/OT 
services, which is a matter of concern. Within ADL/
IADL, activities like dressing, walking across a room, 
bathing, eating, using the toilet, cooking, shopping, 
using telephone, taking medications, household chores, 
gardening, money management and getting around or 
finding an address in unfamiliar places are asked. Our 
result shows outdoor functions are severely affected 
than others. This is not only restricting the individual 
independence but also the overall family quality of life 
[25]. In last decade, government policies tried to provide 
rehabilitation services in all facilities. Hand is always 
required in day-to-day activities like eating, picking 
up an object, handwriting, manipulating objects etc. 
Hand function is directly related to independence and 
quality of life. There are specific hand therapy principles 
in Occupational Therapy that improve gross and fine 
hand function that ultimately helps in ADL/ IADL 
functions[26].

Besides visiting health care professionals use 
of supportive devices also plays a major role in the 
rehabilitation of stroke survivors. In this survey, there 
is a submodule collecting information about five 
categories of supportive devices like using walker, or 
walking sticks, wheelchair, adjustable shower stools or 
commodes, back or neck collar and use of orthosis or 
prosthesis. More than half of the stroke survivors using 
any form of supportive devices. The use of supportive 
devices is more prevalent who are visiting PT/OT. 
Wheelchair use among stroke survivors was found to be 
highly restricted (2%) in our study. The reason might be 
lack of a barrier-free environment, lack of assessment 
of an Occupational therapist for home modifications, 
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acceptance and affording a wheelchair in lower- and 
middle-income countries like India compared to the 
developed world. Moreover, there might be another 
reason, lack of adequate motor function to propel the 
wheelchair, as most are not attending PT/OT.

As India is progressing towards demographic and 
epidemiological transition, this prevalence of stroke 
will increase by manifolds [27]. The risk factors for 
stroke can be grossly divided into preventable and 
non-preventable. Low physical activity, high sedentary 
behaviour, obesity, conditions can lead to stroke in the 
short term and long term. The journey from the acute 
stroke phase to the maintenance of routine day-to-day 
life requires therapeutic services. This rehabilitation 
process in India is always dependant on several external 
factors like knowledge of the existence of a mode of 
therapy, financial strength, availability of health care 
professionals, referral mechanism, adherence and 
motivation towards rehabilitation, and trust in available 
health care professionals [28]. Within the last decade, the 
government has mainstreamed rehab professionals in 
health care services to avail the facility with zero out-of-
pocket expenditure [29]. Previously only physiotherapists 
were appointed in government facilities, but nowadays, 
more emphasis is given to the quality of life, and 
occupational therapists are also appointed. For the first 
time, LASI has emphasized rehabilitation care and 
collected data on the facilities availed by patients. This 
is a welcome step but can be generalized to other chronic 
conditions, such as other neurological disorders.

Conclusion

Stroke is a significant public health issue affecting 
1.8 % of the Indian population. Gender, financial 
status of the family, residential area, availability of 
health insurance, and external help are critical socio-
demographic factors that decide whether any person 
will visit Physical Therapy and Occupational Therapy 
services for stroke rehabilitation—nearly two-third of 
the stroke survivors still unable to visit these facilities 
resulting in poor quality of life. Policy level initiatives 
should be taken to improve accessing rehabilitation 
services in India. 
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Abstract

Background: The current COVID 19 pandemic has had a global effect, affecting almost all. Women, on the 
other hand, have been affected somewhat differently (if not more severely) around the world, for reasons 
that go beyond biology. Some of these effects were counteracted by job autonomy and partner support. In 
general, the pandemic had a greater impact on women’s mental health than it did on men’s. As a result, 
the study’s aim is to identify potential risk factors that may affect the psychological well-being of working 
women during this pandemic.

Method: The Perceived Stress Scale and the Generalized Anxiety Disorder Scale were used to assess 
stress and anxiety levels, while the WHO scale was used to assess psychological well-being. Spearmen’s 
correlation coefficient was calculated between the descriptive variable and other variables such as PSS, 
GAD, and WHO to see whether there was any correlation between them.

Results: In a study of 258 working women, nearly 63.95 % of those in the 20 to 30 age group reported mild 
to moderate stress, while 26.04 % of those in the 31 to 40 age group reported moderate stress, and only a 
few around 6 to 7 % of women in the 41 to 50 age group reported moderate stress. Women who worked 
from home had a moderate stress level of 19.56 % and received pay cuts of 40 to 48 %. Women who worked 
more than 8 hours had a stress level of 40 to 46 %, while women without children had a slight anxiety level 
of 20 %.

Conclusion: Working women’s psychological health is disrupted by the pandemic, according to the 
findings, since their stress levels are almost moderate and their anxiety levels are mild. Wage cuts, working 
in the private sector, and working more than 8 hours were all high risk factors for stress and anxiety in 
working women.

Keywords: Perceived Stress Scale, Generalized Anxiety disorder Scale, Psychological well-being and 
Working women.
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Introduction

The current global pandemic’s reach, as well as 

novel social conditions such as lockout, isolation, and 
quarantine, have disproportionately impacted women’s 
mental health. The following are some possible 
explanations: Women are more likely to lose their job 
or financial independence when resources are limited; 
more likely to lose their school or education as a whole 
when more resources are available.1 

In determining the mental health status of working 
women, the home and workplace environment played a 

DOI Number: 10.37506/ijpot.v15i3.16159
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major role. The climate of the workplace, the favorable 
attitude of colleagues at the workplace and the favorable 
behavior of husbands / in-laws at home have been found 
to protect overall mental health. 2 

But due to this Pandemic some family / social 
problems, such as women who encountered work-family 
conflict or did not engage in family decision-making, 
were at increased risk of having poor mental health, 
whereas spending time on social responsibilities and 
spending some time on yoga / meditation / exercise had 
good results for mental health.3

 

Women now care for household tasks, childbearing, 
and the family around the clock while working from 
home due to this reason, physical and mental fatigue, as 
well as stress, can result from the increased workload.4

The cross-sectional analysis found that women with 
a high percentage of Health Workers were symptoms of 
stress, depression and anxiety during the early 
COVID-19 stage. Those who have more than 10 Years 
of work experiences, among the sociodemographic 
characteristics, and two or more kids are vulnerable to 
stress, anxiety and depression. Such health workers may 
face greater occupational fatigue, family obligations and 
inequalities in domestic work.5, 6

Due to numerous factors, such as urbanization, 
industrialization, increased level of education, knowledge 
of rights, and media power, the role of women in society 
has changed rapidly. More and more women tend to be 
working in some kind of job, so that they can contribute to 
their families financially. However, the attitude towards 
women, especially married women, and their position in 
the family has remained the same, as it is still considered 
their primary duty to take care of the family and 
children today. A married working woman is therefore 
overstrained by carrying out duties and obligations both 
at home and at work, leading to numerous psychological 
problems such as position conflict, job pressure, mental 
exhaustion, tension, anxiety, resentment, depression, 
anger, phobias, and other social and emotional distress.7 

Compared to those who do not work, there are few 
studies finding that women who work have significant 
mental disorders, but because of COVID 19 they have to 
work digitally and have to take on home & child duties, 

which are the key risk factor for working women in this 
pandemic. So our aim of the study is to find out whether 
working having more detrimental effect of COVID 19 
on their mental health during pandemic.

Methodology

STUDY DESIGN: Cross -Sectional

POPULATION: Working women in different 
colleges, universities, and institutions or any sectors

SAMPLING METHOD: Non-probability snowball 
sampling technique

SAMPLE SIZE: 258 

STUDY DURATION: 1 Month

INCLUSION CRITERIA: Working women aged 
20-50 years were included.

TOOLS & MATERIAL USED:

o Google form of Infirmed Consent 

o Google form for data collection

o Google form of Perceived Stress scale (PSS-10)

o Google form of Generalized Anxiety disorders 
scale (GAD-7)

o Google form of WHO well-being index (WHO-
5)

OUTCOME MEASURES: 1) Perceived Stress scale 
(PSS-10)

                      2) Generalized Anxiety disorders scale 
(GAD-7)

                      3) WHO well-being index (WHO-5)

DATA COLLECTION PROCEDURE: 

Because of the pandemic, the respondents 
were invited remotely and they only completed the 
questionnaire in English via an online platform. The 
questionnaire approach was used to collect data where 
the Google form was generated and distributed on 
various platforms such as What’s app groups, Facebook, 
and Instagram, etc. The consent was also taken from the 
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subject’s ways of using their data in the study with the aid of Google forms. 

Results

Table no.: 1 Level of stress and anxiety experienced by working women on PSS and GAD.

variable category N (%)
PSS GAD

Mild
N (%)

Moderate
N (%)

Sever
N (%)

Mild
N (%)

Moderate
N (%)

Sever
N (%)

Age 20-30 165 63.95% 24(9.30) 124(48.06) 17(6.58) 56(21.70) 32(12.40) 12(4.65)

31-40 69 26.74% 4(1.55) 58(22.48) 7(2.71) 25(9.68) 5(1.93) 6(2.32)

41-50 24 9.30% 2(0.77) 18(6.97) 4(1.55) 6(23.25) 3(1.16) 2(0.77)

Marital Status Single 119 46.12% 19(7.36) 86(33.33) 14(5.42) 41(15.89) 24(9.30) 07(2.71)

Married 139 53.87% 11(4.26) 114(44.18) 14(5.42) 46(17.82) 16(6.20) 13(5.03)

No of children No children 162 62.79% 22(8.52) 124(48.06) 16(6.20) 54(20.09) 27(10.46) 11(4.26)

Having 
children 96 37.19% 08(3.10) 76(29.45) 12(4.65) 33(12.79) 12(4.65) 09(3.48)

Type of family Nuclear 160 62.01% 21(8.13) 118(45.73) 21(8.13) 46(17.82) 33(12.79) 14(5.42)

Joint 98 37.98% 09(3.48) 82(31.78) 07(2.71) 41(15.89 07(2.71) 6(2.32)

Education Undergraduate 91 35.27% 19(7.36) 60(23.25) 12(4.65) 34(13.17) 12(4.65) 08(3.10)

Post-Graduate 131 50,77% 08(3.10) 111(43.02) 12(4.65) 41(15.89) 24(9.30) 09(3.48)

Doctorate 36 13.95% 03(1.16) 29(11.24) 04(1.55) 12(4.46) 04(1.55) 03(1.16)

Job type Local 224 86.82% 26(10.07) 175(67.82) 23(8.91) 77(29.84) 37(14.34) 15(5.81)

Remote 34 13.17% 04(1.55) 25(9.68) 05(1.93) 10(3.87) 03(1.16) 05(1.93)

Working in Government 45 17.44% 6(2.32) 38(14.72) 1(0.38) 15(5.81) 6(2.32) 2(0.77)

Private 213 82.55% 24(9.30) 162(62.79) 27(0.46) 72(27.90) 34(13.17) 18(6.97)

Working hours <8 134 53.93% 14(5.42) 96(37.20) 14(5.42) 39(15.11) 21(8.13) 09(3.48)

=>8 124 48.06% 16(6.20) 104(40.31) 14(5.42) 48(18.60) 19(7.36) 11(4.26)

Working place Usual 194 75.19% 25(9.68) 14(57.75) 20(7.75) 67(25.96) 31(12.01) 15(5.81)

home 64 24.80% 05(1.93) 51(19.76) 8(3.10) 20(7.75) 9(3.48) 5(1.93)
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Current job status Full Pay 142 55.03% 5(1.93) 27(10.46) 5(1.93) 11(4.26) 5(1.93) 4(1.55)

Pay Cut 74 28.68% 22(8.52) 105(40.69) 11(4.26) 46(17.82) 21(8.13) 9(3.48)

Not Working 37 14.34% 3(1.16) 60(23.25) 11(4.26) 28(10.85) 15(5.81) 6(2.32)

Forced to 
Leave 05 1.93% 0(0) 4(1.55) 1(0.38) 2(0.77) 0(0) 1(0.38)

Current job 
satisfaction Yes 115 44.57% 7(2.71) 52(20.15) 18(6.97) 42(16.27) 23(8.91) 11(4.26)

No 143 55.42% 23(8.91) 110(42.63) 10(3.87) 45(17.44) 17(6.58) 9(3.48)

Table no.: 2 Correlation between age, marital status, no of children, type of family, education, type of job, 
working in, working hours, working place current job status, satisfied with job and year of study with of 

stress , anxiety and well-being.

Total PSS Total GAD Total WHO

Age
p -.077 -.049

.026

r .220 .439
.682

Marital status
p -.012 -.045

-.024

r .848 .471
.709

No of children
p -.134* -.080

.068

r .034 .206
.281

Type of family
p .118 .156*

-.074

r .061 .013
.240

Education
p .018 -.002

-.051

r .774 .974
.420

Type of job
p .118 .047

-.079

r .063 .463
.214

Working in
p -.038 .045

-.013

r .554 .482
.838

Working hours
p -.044 .012

-.015

r .493 .857
.820

Cont... Table no.: 1 Level of stress and anxiety experienced by working women on PSS and GAD.
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Working place
p -.044 .012

-.015

r .493 .857
.820

Current job status
p .193** .098

-.132*

r .002 .122
.036

Satisfied with job
p -.252** -.203**

.221**

r .000 .001
.000

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

Cont... Table no.: 2 Correlation between age, marital status, no of children, type of family, education, type of 
job, working in, working hours, working place current job status, satisfied with job and year of study with of 

Disscussion

Primary aim of this study was to assess level of stress, 
anxiety and well-being among working women during 
Covid-19 pandemic by using Perceived Stress scale 
(PSS-10), Generalized Anxiety disorders scale (GAD-
7) and WHO well-being index (WHO-5) respectively 
which provides information regarding level of stress, 
anxiety and well-being. A total of 258 working women 
were assessed for different demographic variables such 
as Age, marital status, no of children, type of family, 
education, type of job, working in, working hours, 
working place current job status and satisfaction with 
job. Along with it the level of stress was marked on PSS, 
level of anxiety on GAD and well-being on WHO-5 by 
working woman themselves.

According to our findings, the overall stress level 
in the participants is 10.85 % in the severely affected 
category, 77.51 % in the moderate category, and 11.62 
% in the mild category. According to age group, 48.06 
% have moderate stress between the ages of 20 and 30 
and 22.48 % have moderate stress between the ages of 
31 and 40. The study of Abdulah et al. found the highest 
prevalence of stress at 93.7 %, and the study of Chew 
et al found the lowest prevalence at 5.2 % 8, 9 While 
ageing increases the risk of COVID-19 infection and 
mortality increase, current research shows that anxiety, 
depression, and stress levels are significantly higher in 
the age group of 21–30 years during the pandemic.10 

The primary explanation for this seems to be because 
this age demographic is worried about the pandemic’s 
long-term effects and economic difficulties, since they 
are key active labour forces in society and are therefore 
disproportionately impacted by layoffs and business 
closures.11 Some researchers believe that young people’s 
increased anxiety is attributable to their increased access 
to information through social media like what’s app, 
Instagram and Facebook, which can also cause stress.12

In our findings, the stress level is moderately 
high (44.18%) in married compared to single working 
women. Results of one study indicate that in dual-earner 
couples marital-role quality is significantly negatively 
associated with psychological distress for women as 
well as men and that the magnitude of the effect depends 
little, if at all, on gender or on parental status. These 
findings challenge the view that marital experiences 
more significantly influence women’s mental health 
states than men’s.13

In our study out of 258 working women, 111 
women who completed a postgraduate degree reported 
moderate stress, while only 60 women who completed 
under graduation reported moderate stress but only 12 
working women reported severe stress level in post 
doctorate degree as well as under graduation level. In 
one comparative study on stress level among working 
and housewives reported that working women with a 
bachelor’s degree have the highest stress levels, followed 
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by those with a master’s degree. 

Working mothers having a children, on average, 
experience more stress than women who do not have 
children if a mother works, then childcare has to be 
arranged. But, in our research, 124 women who do not 
have children reported a moderate level of stress relative 
to working mothers. 14

Total of 118 working women who live in nuclear 
families feel more stress than those 82 women who live 
in joint family the possible reason might be because of 
their duties can be shared among family members and 
their children can be cared for by their in-laws. But only 
few working women reported severe as well as mild 
symptoms of stress in these pandemic.13

According to P Abirami’s report, respondents are 
frustrated with their job’s workload, which could be 
the primary cause of stress due to working conditions.15 
this is close to our study, which found that 162 women 
working in the private sector have moderate stress levels, 
whereas only 38 women working in the government 
sector have moderate stress levels.

Women who work more than 8 hours recorded 
moderate stress levels in their lives during the pandemic, 
relative to those who work less than 8 hours. In the current 
survey, about 40.31 % of women reported moderate 
stress levels due to longer working hours. Females, in 
comparison to men, are more likely to perceive similar 
life experiences as negative, to be more susceptible to 
interpersonal stressors (such as social rejection), and to 
ruminate more when they encounter adverse emotions or 
events, according to Kyungjin LEE et al.16

According to Bhuvaneshwari (2013), stress in 
married working women is caused by a variety of family 
and official obligations, workplace abuse, working long 
hours, and an inappropriate work-life balance. Long-term 
headaches, hypertension, and obesity are all symptoms 
of stress in working people.17 the current study found 
that about 57.75 percent of working women encounter 
moderate stress as compared to those who work at home, 
with travel time and infection while travelling being the 
key causes of moderate stress.

Indeed, studies from the United States suggest that 
parents are avoiding their children’s scheduled checkups 
and vaccines in order to prevent COVID-19, which may 
lead to a rise in childhood illness in the coming years 
if these appointments are not rescheduled.18 Unless 
proactive measures to resolve gender dimensions 
of the pandemic response are made, some women’s 
lifetime earnings will never recover as a result of all of 
these factors. So, according to the this report, 40.69 % 
of women who receive full pay have moderate stress, 
compared to 23.25% of women who do not receive full 
pay, and 10.46 % of women have moderate stress as a 
result of not working in these pandemics because they 
have quit the job.. Nearly 42.63 % of working women 
who are dissatisfied with their jobs have moderate stress, 
while 20.15 % of females who are happy with their jobs 
have moderate stress.

In this pandemic scenario, out of 258 working 
women, 33.72 % have mild anxiety, 15.50 % have 
moderate anxiety, and 7.75 % have extreme anxiety. 
When comparing women between the ages of 20 and 
50, the majority of women between the ages of 20 and 
30 suffer from anxiety. However, 56 women in this age 
group had mild anxiety, while only 32 working women 
had severe anxiety.

The type of family, including tension, plays a 
significant role in the psychological well-being of 
working women. As a result, in the current sample, 46 
women in nuclear families experienced mild anxiety, 
while only 33 women in joint families experienced 
moderate anxiety. In one study, working women’s 
graduation was related to a rise in anxiety. However, 
in the current research, women who have completed a 
postgraduate degree suffer from mild anxiety in around 
15.89 % of cases, while only 13.17 % of women who 
have completed an undergraduate degree suffer from 
mild anxiety symptoms .Nearly 46 married women have 
mild anxiety, and 41 single women have mild anxiety 
symptoms, although only a few single working women 
have severe anxiety.

The findings differed from previous research, which 
showed that women who do not have children suffer 
from moderate anxiety at a lower rate than working 
mothers. During these pandemics, almost 54 women 
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without children have mild anxiety and 27 women have 
severe anxiety.

Nearly 72 working women in the private sector 
suffer from mild anxiety, 34 from moderate anxiety, and 
just 18 from extreme anxiety.

When comparing those who work less than 8 
hours to those who work more than 8 hours, 48 women 
who work more than 8 hours have moderate anxiety. 
However, 21 females working less than 8 hours have 
moderate anxiety, while only 19 women working more 
than 8 hours have moderate anxiety.

Working women’s psychological condition can 
also be affected by their workplace, since it takes longer 
to get home, they are more likely to become sick as a 
result of regular travel, and they are more likely to offer 
extra time due to full-day working hours plus fatigue 
than those who work from home. However, relative 
to those who work from home, 67 women have mild 
anxiety when they go to work every day, while 31 have 
moderate anxiety.

 In addition, 46 women who are paid full-time 
have moderate anxiety, while 28 women who are paid 
half-time have mild anxiety, relative to those who are 
paid or forced to leave their employment. Women who 
are happy with their work, and those who are unhappy 
with their jobs suffer from mild anxiety, which affects 
nearly 40 to 45 out of 258 working women. One of the 
major reasons for getting stressed out and anxious in this 
pandemic because of the lockdown and school closures, 
women’s access to paid jobs is dwindling, while their 
unpaid labour is growing. “Domestic tasks, such as 
childcare, cooking food for the extra children who 
would otherwise be at school, and caring for ill family 
members, fall overwhelmingly on women,” Wenham 
said.19

Conclusion

The psychological condition of working women is 
disrupted in this pandemic, according to the findings, as 
their stress level is almost moderate and their anxiety 
level is mild.
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Abstract

With the emergence of work-related musculoskeletal injuries and the associated high cost of injured 
workers, physical therapists are in a unique position to help employers manage these concerns through 
injury prevention programs, education, ergonomics, on-site treatment to include exercise instruction and 
manual intervention, and return to work programs. The purpose of this literature review is to highlight 
the effectiveness a physical therapist can have on employee health and the prevention of work-related 
musculoskeletal disorders. In terms of results, when ergonomic interventions were applied, employers saw 
decreased injuries, increased productivity, decreased costs associated with direct and in-direct costs of work-
related injuries, improvements in return-to-work performance, and decrease absenteeism in employees. 
However, as the interventions described in this report were generally found to be quite heterogeneous, it 
should also be recognized that general conclusions about the effectiveness of these interventions should be 
done with care. It is important to ensure that payers, employers and employees are aware of the crucial role 
physical therapists can play in occupational health. Physical therapists also need to advocate for their role in 
occupational health and offer expert care to workers in a non-traditional manner. 

Keywords: ergonomics, work-related musculoskeletal injuries, injury prevention, risk management.

Introduction

The negative effects of musculoskeletal injuries in 
the workplace have been well documented and provide 
a clear understanding for the importance of providing 
thorough, preventive ergonomic training to all members 
of the workforce.1-16 Physical therapists play a key role 
in the occupational health setting at preventing injuries 
through ergonomics training, workstation modifications, 
therapeutic exercise, and manual interventions.17,18 
With the emergence of work-related musculoskeletal 
injuries and the associated high cost of injured workers, 
physical therapists are in an opportunistic position to 

help employers manage these concerns through injury 
prevention programs, education, ergonomics, and return 
to work programs.19

As established by Liberty Mutual Insurance, statistics 
have verified that both musculoskeletal disorders 
(MSDs) and workplace musculoskeletal disorders 
(WMSDs) have a tremendous economic burden. Their 
safety index for 2018 illustrates that overexertion 
injuries in the workplace accounted for 13.7 billion 
dollars in 2017.21 Additional statistics from The Bureau 
of Labor Statistics show approximately 2.9 million non-
fatal injuries in the private workplace industry in 2016. 
Of those injuries, 30% were classified as sprains, strains, 
and tears resulting from overexertion.21

The purpose of this literature review is to highlight 
the effectiveness a physical therapist can have on 
employee health and the prevention of work-related 
musculoskeletal disorders. This review will be divided 
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into four main parts: (a) the history of ergonomics 
from the inception of Occupational Safety and Health 
Administration (OSHA), (b) OSHA employee standards 
and workplace safety, (c) literature reviews, systematic 
reviews, and meta-analyses, and (d) conclusion. The 
aim of this literature review is to also provide the reader 
with scholarly research to show the effectiveness of 
physical therapy-delivered ergonomics and work-injury 
prevention, by focusing on higher levels of evidence 
seen through literature reviews, systematic reviews, and 
meta-analyses.

History of Ergonomics

Discussing the history of ergonomics first is germane 
to this report, as it investigates recordable injuries in the 
workplace and the effect ergonomics has on decreasing 
workplace injuries, as well as their negative effects. The 
study of ergonomics began in 1970 when (OSHA)was 
instituted in the United States of America. The primary 
focus at that time was on the responsibilities of companies 
toward their employees by establishing rules and 
guidelines that the employers would follow to warrant 
the safety of every working employee who worked for 
a particular company by mandating that certain actions 
be taken to ensure employees can be safe on the job. 
The main aim of the act was to improve the safety and 
physical working conditions in the United States for all 
employees. The progression of musculoskeletal injury 
prevention in the workplace is the next appropriate step 
to understanding the history of ergonomics. 

OSHA Employee Standards

Currently, there are no mandated Occupational 
Safety and Health Administration (OSHA) standards 
for ergonomics and related musculoskeletal injury 
prevention in the workplace.22 OSHA was officially 
established on April 28, 1971, with the goal and mission 
to ensure safe and healthy working conditions for men 
and women. The mission began by imposing standards 
and by providing training, outreach, education, and 
assistance for all workers. It was declared that every 
workers is entitled to safe and healthy working conditions, 
and that employers are responsible for handling unsafe 
work environments, sometimes leading to workers being 
free of work until working environments were safer and 

met the standards laid out for a safe workplace.23 OSHA 
has standards that are divided into six domains: leverage 
and accountability, safety and health systems, employee 
rights, equal protection, framing, and infrastructure. 
Ergonomics and workplace safety aimed at injury 
prevention falls under safety and health systems. 

The first employee standard aimed at preventing 
workplace injuries was the Right to Access Worker 
Medical and Exposure Records. This first step was 
important because it mandated that employers provide the 
worker and their doctors access to their medical records 
and exposure records, including injury logs with work-
related musculoskeletal injuries so that the employee has 
an opportunity to seek care from a healthcare worker. 
By doing this task, the employer would be exposed if 
there was an abundance of injuries due to unsafe work 
environments.22 The second employee standard aimed at 
musculoskeletal injury prevention was on July 1, 1991, 
when the state of California started the California Injury 
Prevention Program Rule. This rule was implemented and 
included written injury prevention techniques, including 
safe lifting and bending requirements, consistent breaks, 
safety meetings, and various other musculoskeletal 
injury prevention requirements.24 More specifically 
related to ergonomics, California also adopted ergonomic 
standards on July 3, 1997. The ergonomic standards 
included: (a) work-related causation of repetitive 
motion injuries (RMIs), (b) identifying the cause of 
RMIs and job processes incurring the highest amount 
of recordable injuries, (c) medical requirements when 
someone is injured on the job, and (d) time requirements 
for reporting injuries to employers and for employers to 
report those injuries to OSHA.24 Lastly on June 3, 2010, 
OSHA proposed an initiative to require employers to 
implement a systematic ergonomic program to help them 
uncover any safety and health hazards in their workplace 
and rectify them. California and Minnesota were the first 
two states to the lead the initiative by mandating this 
program within their respective states. Since that time, 
while there are another 13 states which have implemented 
the ergonomics standards, Pennsylvania is not one of 
them.22 Since 2010, there have not been any additional 
OSHA employee standards relating to ergonomics and 
work-related injury prevention guidelines. This current 
report offers additional research supporting the need for 
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ergonomic standards that are nationally mandated for all 
50 states. 

Theoretical Framework

Because the goal is to find successful interventions 
that can be applied to a physical therapist’s clinical 
practice, the knowledge translation theory was used 
for this investigation.25 Knowledge translation theory 
is an appropriate theory for research in the healthcare 
field because the information that is acquired during the 
research process is now readily available for clinicians 
to use in their daily practice, regardless of the field. 
This theory applies concretely with the current study of 
retrospectively investigating OSHA data that looks at 
musculoskeletal injuries, productivity, absenteeism, and 
workers compensation premiums within the workplace 
before the consultation of ergonomics and after an 
ergonomics program or consultant has been implemented 
in the workplace. This theory is germane to the current 
report as physical therapists will then be able to take the 
results of this study and apply it while working in the 
field of occupational health. For physical the rapists that 
have decided to venture into small business development 
or entrepreneurialism, they will be able to use the 
results and outcomes of this report when speaking with 
employers about business opportunities. The knowledge 
translation theory is typically found in research involved 
in the healthcare field as it provides an efficient transition 
for the reader from the results and outcomes into daily 
clinical practice.26 The following sections will discuss 
the current results of case studies, interventional studies, 
published literature reviews, systematic reviews, and 
meta-analyses.

Ergonomics and On-Site Physical Therapy in 
Literature Reviews, Systematic Reviews, andMeta-
Analyses

The following section will review studies reducing 
workplace injuries through ergonomic measures where 
the primary healthcare provider was a physical therapist 
(Table 1). The next section will include three parts: (a) 
literature reviews, (b) systematic reviews, and (c) meta-
analyses.

Literature Reviews

There have been three recent literature reviews 
that have investigated the effects of physical therapy 
delivered interventions on injuries in the workplace. 
First, Kim, Chong, and Hong10 examined workstation 
modifications, postural training, ergonomic education, 
therapeutic exercises, and the effect on injuries. Thirty-
six scholarly journals where a physical therapist was 
the primary provider of these interventions were 
included. Studies were excluded from the examination 
if their injuries were acute and did not occur at work. 
The researchers analyzed the studies and found that 
workstation modifications, ergonomic education, 
postural training, and therapeutic exercises had only 
short-term positive effects on the workers’ pain and 
disability. The researchers concluded that ergonomics 
intervention and education amongst employees could 
be effective interventions for reducing injuries and 
pain. The researchers also concluded that there have 
not been enough high-quality, randomized control trials 
examining ergonomics on injuries and larger, more high-
quality studies should be done to explore the effects of 
long-term outcomes.10

A second literature review was conducted by 
Chetty,27 who investigated potential roles in the 
occupational health setting for physical therapists. There 
were 29 peer-reviewed studies included in this review, 
that were identified using BMJ journals, BioMed 
Central, PEDro, Google Scholar, PubMed, and Cinahl. 
EVIDEM framework was used to appraise the liability 
of the included studies. The researcher concluded that a 
physical therapist’s role in occupational health could be 
multifactorial and include: (a) assisting human resources 
with case management, (b) pre-employment screenings, 
(c) ergonomic training, (d) on-site treatment of injured 
workers, (e) injury prevention techniques, and (f) return-
to-work programs. 

The last literature review investigated the role a 
physical therapist can have in the occupational health 
setting, specifically return-to-work programs28. The 
researchers used a stepwise process to identify studies 
that included a physical therapist providing the return-
to-work training and coordination within each company 
to reduce injuries in the workplace. Researchers 
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identified 22 articles for inclusion using Medline and 
Cinahl search engines. The results of the 22 studies 
identified six domains in which physical therapists can 
assist in coordinating return-to-work performance: (a) 
workstation modifications and ergonomic training, (b) 
clinical screening of injured employees, (c) problem 
solving with each companies safety professionals, (d) 
workplace mediation between employees and employers, 
(e) knowledge of medical conditions within injured 
employees and (f) knowledge of costs associated with 
injuries in the workplace. The researchers concluded 
that physical therapists can play an essential role in 
coordinating return-to-work programs to reduce costs in 
the workplace.28

Systematic Reviews

There have been six recent systematic reviews 
that investigated the effects of physical therapists and 
ergonomics on overall injuries and costs in the workplace. 
First, a recent systematic review investigated the 
effectiveness of physical therapy delivered interventions 
to combat MSDs among employees with physically 
demanding work. A search was conducted in databases 
including PubMed and Web of Science Core Collection 
for English articles published from 1998 to 2018. The 
PICO question included randomized controlled trials 
(RCTs) and non-RCTs in which: (a) participants were 
adult workers with physically demanding work and 
MSDs (including specific and non-specific MSDs and 
musculoskeletal pain, symptoms, and discomfort), (b) 
ergonomic interventions were initiated and adapted in 
the physical demanding workplace, (c) a comparison 
group was included, and (d) an objective measure 
of musculoskeletal pain, symptoms, prevalence or 
discomfort was taken. The search of evidence from 54 
highest and medium quality studies showed moderate 
evidence of a positive effect of physical exercise in 
combating injuries in the workplace. Within this domain, 
there was strong evidence of a positive effect of workplace 
strength training, which had the high statistical value. 
There was limited evidence for ergonomics and strong 
evidence for no benefit of participatory ergonomics, 
multifaceted interventions, and stress management. The 
review of studies did not reveal any negative results 
in the researched interventions combating MSDs. The 

authors concluded that implementing strength training 
at the workplace can reduce MSD among workers with 
physically demanding work environments and more 
quality research needs to be performed to identify a 
specific intervention that is best fit to reduce injuries in 
the workplace.29

Second, a systematic review investigating the 
effects of physical therapy delivered ergonomic 
interventions on pain and work-related musculoskeletal 
injuries in office workers was performed. The study was 
conducted based on the PICO format and included 15 
randomized controlled trials where a physical therapist 
provided the ergonomic interventions to the employees. 
The inclusion criteria consisted of: (a) studies involving 
employees who work at a computer for 5 hours or 
more a day, (b) ergonomic interventions provided 
to employees involving computer workstations, (c) 
studies that included reducing work-related injuries as 
the researcher’s primary outcome, and (d) RCTs. The 
results of this review showed that when physical therapy 
delivered ergonomic interventions were delivered to 
computer workers, they saw a statistically significant 
reduction in work-related injuries in the upper extremity, 
lower extremity, and spinal regions. The researchers 
noted that the primary limitation of these studies is a 
lack of studies investigating the long-term effects of 
ergonomic interventions. The researchers suggested 
that physical therapy delivered ergonomic interventions 
are effective in reducing work-related injuries amongst 
computer workers. More studies need to be performed 
to investigate the long-term effects of interventions and 
the relationship between ergonomics interventions on 
absenteeism and workplace productivity.30

Third, a systematic review was performed on 
physical therapy delivered ergonomic interventions 
and its effect on upper extremity injuries, pain, and lost 
work time among employees in any workplace setting. 
The inclusion criteria for the study included: (a) studies 
involved a physical therapist delivering the ergonomic 
intervention, (b) any workplace setting where an 
employee worked, (c) interventions as long as a physical 
therapist delivered them, and (d) outcomes that included 
pain and upper extremity injuries only. There were 
36 studies included, and there was a mixed level of 
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evidence for physical therapy delivered ergonomics. The 
researchers concluded that moderate evidence showed 
that physical therapy delivered ergonomics interventions 
and workstation modifications were better at decreasing 
upper extremity pain and injuries versus workstation 
modifications alone. Researchers suggested that more 
high-quality research needs to be performed to make 
strong evidence-based suggestions about workplace 
interventions.9

Fourth, Tompa et al.16 investigated the cost-
effectiveness of ergonomic interventions in the 
workplace. Studies were included in this review if 
they met the following criteria: (a) studies performed 
after 1990, and (b) studies needed to be published in 
peer-reviewed journals. Studies were excluded if: (a) 
they involved a developing country as the participant 
population, (b) they were within the military healthcare 
system, and (c) the interventions only looked at costs 
instead of including health consequences of ergonomic 
interventions. To improve the systematic review’s quality 
assessment, the researchers evaluated studies included 
in both the healthcare sector or the manufacturing and 
warehouse sector. The authors concluded that ergonomic 
interventions were cost-effective in the manufacturing 
and warehouse industry versus the healthcare sector.

A fifth systematic review performed by Leyshon et 
al11 investigated the effects that ergonomic interventions 
had on work-related injuries. The authors also examined 
how these studies could establish a sound baseline for 
future studies in this area. The review consisted of 8 
articles, all considered high quality, peer-reviewed 
studies by the authors. The researchers concluded that 
studies involved in this review showed insufficient to 
moderate evidence of ergonomic interventions and their 
effect on injuries in the workplace. The researchers 
suggested that more high-quality research needs to be 
performed to set a quality baseline for future research.

Last, Skamagki et al15 investigated the outcome of 
ergonomic interventions in the workplace on chronic 
work-related injuries. The review consisted of 8 studies 
with the following inclusion criteria: (a) chronic 

conditions occurring at work, (b) participants in each 
study were between 18-68 years of age, (c) participants 
were both males and females, (d) specific therapeutic 
exercises needed to be presented, and (e) articles were 
published from 2008 to 2018. Studies were excluded 
from this review if employees encountered acute injuries; 
only chronic work-related injuries were included in 
this study. The researchers concluded that therapeutic 
exercise, specifically strengthening exercises, can be 
useful in treating chronic work-related injuries. The 
primary limitation of this review was the low number of 
quality studies investigating chronic conditions. Further 
research needs to be performed to draw more definitive 
conclusions about the effect ergonomic interventions 
have on treating and preventing chronic injuries in the 
workplace.

Meta-Analyses

To date, there has only been one meta-analysis 
performed on the effects of ergonomics on injuries 
when the interventions were applied to the employees 
by a physical therapist. A meta-analysis conducted by 
Chen et al.3 investigated how physical therapy delivered 
ergonomic interventions affected neck pain among office 
workers. Articles for this review were found through 
Medline, Cinahl, PEDro, and Central databases. Items 
included in this analysis were: (a) RCTs (b) ergonomic 
interventions completed at the worksite rather than off-
site, (c) employees complaining of neck pain, and (d) a 
control group with no interventions. After an analysis 
of 35 studies, 27 studies met the inclusion criteria. 
The interventions included in this study consisted 
of therapeutic interventions, hands-on therapy, and 
ergonomic education. The researchers found moderate 
evidence for therapeutic exercise and hands-on treatment 
at reducing neck pain in office workers. Insufficient 
evidence was found for ergonomic interventions that 
only addressed neck pain. The authors include in their 
discussion that generalizing the results to the population 
is difficult due to current research being limited.



32       Indian Journal of Physiotherapy and Occupational Therapy. July-September 2021, Vol. 15, No. 3                               

Table 1.  Summaries of the scholarly reports that were included in the literature review. 

Author Year Study 
Type and 
Sample 
Size 

Intervention(s) Measurable 
Outcomes 

Results 

Kim, Chun, & 
Hong 

2013 Literature 
review 
including 
36 
scholarly 
articles 

Postural 
training, 
ergonomics 
education, and 
workplace 
modification 

NA Ergonomic 
interventions 
are effective in 
treating 
WMSDs. 
 
 

Chetty 2013 Literature 
review 
including 
29 
scholarly 
articles 

Workplace 
assessments, 
ergonomics 
education, and 
strengthening 
exercises 

Visual Analog 
Scale (VAS), 
Oswestry Low 
Back 

Physical 
therapists can 
be effective in 
reducing 
injuries through 
ergonomics 
education, 
workplace 
assessments, 
and 
strengthening 
exercises. 
 

Shaw et al. 2008 Literature 
review 
consisting 
of 22 
studies 

Return-To-
Work programs 
and ergonomics 
education as it 
pertains to the 
physical 
therapist role in 
the industrial 
workplace 

NA Researchers 
concluded that 
the role of the 
physical 
therapist 
involves 5 
domains: (a) 
ergonomic 
training and 
workstation 
assessment, (b) 
employee 
interviews, (c) 
discussion of 
issues amongst 
employees, (d) 
discussing 
health concerns 
with 
management, 

Table 1.  Summaries of the scholarly reports that were included in the literature review.
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and (e) medical 
and 
musculoskeletal 
expert. 
 

Sundstrup, Seeberg, 
Bengtsen, & 
Andersen 
 
 
 
 
 
 
 
 
 
 
 
Etuknwa & 
Humphries 

2020 

 

 

 

 

 

 

2018 

Systematic 
review 
consisting 
of 54 RCTs 
and non-
RCTs 
 
 
 
 
 
 
 
 
Systematic 
review 
consisting 
of 13 
studies 

Ergonomics 
interventions 
 
 
 
 
 
 
 
 
 
 
 
 
Ergonomics 
education and 
workplace 
assessments 

VAS 
 
 
 
 
 
 
 
 
 
 
 
 
 
NA; studies 
only outcome 
measure was 
tracking 
MSDs 

The authors 
concluded that 
implementing 
strength 
training at the 
workplace can 
reduce MSD 
among workers 
with physically 
demanding 
work 
environments 
 
 
Ergonomics 
training and 
education are 
effective in 
reducing 
WMSDs and 
MSDs.  It also 
helps mitigate 
risk of 
development of 
a 
musculoskeletal 
injury. 
 

Kennedy et al. 2009 Systematic 
review 
consisting 
of 36 
scholarly 
articles 

Ergonomics 
education and 
workstation 
adjustment 

Disabilities of 
the Arm, 
Shoulder, and 
Hand 
(DASH), 
VAS, and 
posture 

Strong 
evidence that 
work injury 
preventions 
programs 
reduced injuries  

Tompa, et al.  2010 Systematic 
review 
consisting 
of 35 
studies 

Ergonomics 
education 

Recorded 
injuries and 
associated 
direct and 
indirect cost 
of each injury 

Moderate 
evidence to 
show that an 
implementation 
of an 
ergonomics 

Cont... Table 1.  Summaries of the scholarly reports that were included in the literature review.
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program is cost 
effective in the 
industrial 
workplace. 
 

Leyshon et al. 2010 Systematic 
review 
consisting 
of 8 studies 

Ergonomics 
education 

Visual Analog 
Scale (VAS) 
and 
recordable 
injuries 

Insufficient to 
moderate 
evidence 
showing 
ergonomics is 
an effective 
tool at 
decreasing 
WMSDs. 
 

Skamagki et al. 2018 Systematic 
review 
consisting 
of 12 
studies 

Strengthening 
exercises and 
ergonomic 
education 

Visual Analog 
Scale (VAS), 
Work Ability 
Index, 
Disabilities of 
the Arm, 
Shoulder, and 
Hand (DASH) 

Strengthening 
exercises and 
ergonomics 
education can 
decrease pain 
and injuries in 
the workplace. 
 
 

Chen et al.  2018 Meta-
analysis 
consisting 
of 27 
randomized 
control 
trials 
(RCT) 

Ergonomics 
education, 
stretching, and 
strengthening 
exercises 

Visual Analog 
Scale (VAS), 
Feeling State 
Questionnaire, 
Borg CR10, 
Health 
Questionnaire 
Pain Index 

There was 
moderate 
evidence to 
show that 
ergonomics 
education in 
addition to 
strengthening 
and stretching 
reduce pain in 
office workers 
who were 
symptomatic. 

 

 

 

 

 

Review Summary

This review examined the literature on ergonomics 
intervention delivered by physical therapists and 
the effects on injuries, absenteeism, presenteeism, 
ergonomics, the OSHA employee standards, case 
studies and intervention studies, and meta-analyses, 
systematic reviews, and literature reviews. Based on a 
systematic search of the research literature, 10 reviews 

were included in this review. It included three literature 
reviews, six systematic reviews, and one meta-analysis. 
All papers that were included in this review of the 
literature had a physical therapist deliver the ergonomic 
intervention. 

In conclusion, when ergonomic interventions were 
applied, employers saw decreased injuries, increased 
productivity, decreased costs associated with direct and 

Cont... Table 1.  Summaries of the scholarly reports that were included in the literature review.
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in-direct costs of work-related injuries, improvements in 
return-to-work performance, and decreased absenteeism 
in employees. However, as the interventions described 
in this report were generally found to be quite 
heterogeneous, it should also be recognized that general 
conclusions about the effectiveness of these interventions 
should be done with care. It is important to ensure that 
payers, employers and employees are aware of the 
crucial role physical therapists can play in occupational 
health. Physical therapists also need to advocate for 
their role in occupational health and offer expert care to 
workers in a non-traditional manner.

Ethical Clearance: Ethical Clearance was obtained 
from the Department of Professional Studies in 
Education at Indiana University of Pennsylvania.

Conflict of Interest: None

Source of Funding: Self
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Abstract

 Background and Objective: Pain in the neck region is very common in the area of the upper trapezius 
muscle. In adults and women population the prevalence of neck pain is very high. It varies with a mean point 
prevalence of 13% to the lifetime prevalence of 50%. Muscles are very painful after the injury feeling like 
stiffness and spasm in the muscles. Many of the physiotherapy protocols like MWD, heat modalities, tens, 
spray, ultrasound, stretch, muscle energy technique (post isometric relaxation); many others included the use 
of deep friction massage (DFM) and ischemic compression are used in inactivation trigger points in previous 
studies. But these studies did not find evidence of functional improvements after the treatment. The aim of 
this study is therefore, to check the effectiveness of Myofascial Release in improving pain, pain pressure 
threshold and disability as compared with Standard Care in Upper Trapezius Myofascial Trigger Points.

 Study Design: Experimental comparative study

 Study Setting: Department of Rehabilitation Sciences.

 Outcome Measures: VAS, PPT, NPADS, CROM

 Materials & Method: The intervention in group A given was U. S and TENS followed by stretching. 
The patient was in a sitting position. The depth of ultrasound was 1.5 w/cm2 (1 MHz) with a duration of 
5 minutes. The parameter for TENS was used as a negative monophasic impulse, low intensity (<10µA), 
frequency(<10HZ) short duration(10-40µs). This was followed by stretching of upper trapezius 3 repetitions 
and 90sec hold. Group B DTFM 10 minutes followed by 90-sec stretching.

 Results: Within-group A and B there is a significant difference in Pain, PPT, NPADS and CROM as P<0.01 
while in between the group there is no significant difference in Pain, PPT, NPADS and CROM as P >0.563, 
P>0.238, P>0.634 and P>743 respectively.

Conclusion: This present study concluded that MFR and combination of both TENS and ultrasound are 
equally effective in treating myofascial trigger points statistically. But clinically myofascial release seems to 
be more effective in pain relief as well as in improving function.

Key words: Trigger points, myofascial release, upper trapezius, musculoskeletal function, neck function.
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Introduction

Pain in the neck region is very common in the area 
of the upper trapezius muscle. In adults and women 
population the prevalence of neck pain is very high. It 
varies with a mean point prevalence of 13% to the lifetime 
prevalence of 50%1,2. Muscles are very painful after the 
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injury feeling like stiffness and spasm in the muscles. 
When the main injury is not treated accurately it leads 
to the formation of muscle knots or points called trigger 
points. Trigger points are characterized by hyperirritable 
spots within a taut band of skeletal muscle fibers 
characterized by referred pain, spasm and limitation of 
Range of motion(ROM)3,4. There are two types of trigger 
points identified in the muscles; active trigger points and 
latent trigger points5. Travell and Simon’s stated that the 
trigger points are the main cause for the generation of 
mechanical neck pain6,7. Many histopathological events 
are related to the formation of trigger points are lack 
of exercise, vitamin deficiencies, sustain poor posture, 
sleep disturbances, irregularities in sleep as well as joint 
problems which leads to micro-trauma and forms trigger 
point8. There is a lack of well-designed studies, the best 
available evidence supports that trigger points (TrPs) 
develop after muscle overuse. The other cause which 
may play an important role in trigger formation includes 
eccentric overload, submaximal sustained, and (sub)-
maximal concentric contractions. The main factor is the 
local ischemia, which results in a lowered pH and the 
following release of several inflammatory mediators in 
muscle tissue4,9,10. Many of the physiotherapy protocols 
like MWD, heat modalities, Tens, spray, ultrasound, 
stretch, MET (post isometric relaxation); many others 
included the use of deep friction massage (DFM) and 
ischemic compression are used in inactivation trigger 
points in previous studies. But these studies did not find 
evidence of functional improvements after the treatment. 
Also, there is no sufficient evidence of a comparison 
of manual and electrotherapeutic approaches in the 
treatment of trigger points. The aim of this study is 
therefore, to check the effectiveness of Myofascial 
Release in improving pain, pain pressure threshold and 
disability as compared with Standard Care in Upper 
Trapezius Myofascial Trigger Points. 

 Method

Study design: Experimental comparative study.

Study setting: The study was conducted in the 
Department of Rehabilitation Sciences in 2018, Jamia 
Hamdard, New Delhi. 

Sample size: The sample size was calculated based 

on a comparison of characteristics means of two groups. 
A total sample size of 40 participants with 20 in each 
group.

Participants’ description: A total of forty 
participants then were recruited who express an interest 
in taking part given the information about the study. The 
participants were included in the group A and group B 
based upon following inclusion and exclusion criteria:

Inclusion criteria:

1. Age: 18-25 years.

2. Both males and females.

3. At least one active trigger point.

4. Positive jump’s sign.

5. Presence of atleast one hypersensitive tender 
spot in response to 25N pressure.

 Exclusion criteria:

1. A patient diagnosed with migraine or they were 
positive in Weiner’s clinical interpretation.

2. Dermatitis over the back or other skin 
conditions.

3. Cervical disk syndromes (positive Spurling 
test).

4. History of blood disorder.

5. Having undergone pain therapy within the past 
or present month before the study.

Instrumentation:

1.Algometer

2. Cervical goniometer

3. machine sonoplus model number 992

Study procedure: 

Study protocol was approved by the Research and 
ethical committee of Hamdard Institute of Medical 
Sciences, Jamia Hamdard following participants were 
given the informed consent. In a single-blinded study, 
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selected participants were divided into two groups by 
using the chit system. Group A was a standard care 
group using TENS and ultrasound following stretching 
and group B using deep transverse friction massage. 
The study protocol period was of 4 weeks. Participants 
were asked to attend the rehabilitation Centre two times 
per week, resulting in a total eight treatment sessions. 
The physiotherapist performs all the assessment and 
baseline measurements on the first day (pre-test score), 
these were done before starting the treatment. All the 
patients were asked to be in a sitting position during the 
study. To check pain intensity and magnitude, a pressure 
of 25N was exerted on the MTP using the algometer 
and participants were asked to show their pain on the 
visual analog scale (VAS). The VAS considered a 10-
cm horizontal line which was divided into 10 equal 
parts11,12. Information about the VAS was given to 
candidates, the screening took place and pain intensity 
was recorded. The pain pressure threshold (PPT) was 
measured with algometer having a 1-cm disk which was 
pressed vertically down on the myofascial trigger points 
(MTrP)13. 

To incite the patient’s pain, the pressure was raised 
with a speed of 1kg·cm2. This evaluation was carried 
out 3 times within 10-second intervals, and the average 
value which was the final reading determined as the pain 
pressure threshold ( PPT). For pain pressure threshold 
(PPT), the algometer was used alone. Evaluations 
of Pain and disability were carried out according to 
standardized protocols using neck pain and disability 
scale (NPAD) which is a valid and reliable tool (Wheeler 
et al, 1999)12. Patients were asked to properly answer 
each question by specifying along a 10-cm visual analog 
scale that belongs to each item less than 5 minutes. Item 
scores lined from 0 to 5 and the total score was a total 
of item scores, the maximum total score equal 100, that 
indicating maximum neck pain and disability. The lesser 
the total score, the more was the improvement in neck 
pain and disability14. CROM was assessed by using 
cervical goniometer. Normal lateral flexion is 45 degree 
and rotation is between 85-90 degrees.

Group A

The intervention in group A given was U. S and 
TENS followed by stretching. The patient was in sitting 

position. The depth of ultrasound was 1.5 w/cm2 (1 
MHz) with a duration of 5 minutes, with the probe placed 
straight on a trigger point and intensity was elevated 
until the subject’s pain resistance was reached. It was 
stayed at that level for 4 times- continuous 5 seconds and 
then reduced to the half intensity for another 15sec. and 
change associated with a slow inclination in the intensity 
with ultrasound, TENS current delivered through two 
carbon electrodes which were stayed at either end of the 
muscle belly. The parameter for TENS were used as a 
negative monophasic impulse, low intensity (<10µA), 
frequency(<10HZ) short duration(10-40µs)15. This was 
followed by stretching of upper trapezius 3 repetitions 
and 90sec hold. To administer two treatments sonoplus 
model number 992 device is used.

Group B

Group B were received deep transverse Friction 
Massage with the treatment time of total 10 minutes. 
The participant was in a relaxed sitting position on 
an armless chair and both feet firmly planted on the 
floor. The position of therapist was behind the patient. 
Thereafter, a gradual gentle friction was applied for 2 
minutes followed by 8 minutes’ friction massage to the 
dominant trigger point using the right thumb with the 
left thumb reinforcing it from top which was followed 
by stretching 3 reps 90 sec. hold. The patient was in 
supine lying while giving stretching to upper trapezius. 
Next session was given to patient after 48 hours of first 
intervention3.

 Outcome measures:

1.VAS.

2.Pain pressure threshold(PPT).

3.Neck pain and disability scale(NPADS).

4.Cervical range of motion (CROM)

Data Analysis:

All data were examined using SPSS version 17.0. It 
was used to assess for normality of scores and distribution 
of all variables was found to be normal. Being a pre 
and post study design, the subjects were given both 
interventions Deep friction massage and TENS, U.S. 
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Group B received deep transverse friction massage 3 
minutes slow and 7 minutes vigorous followed by 3 
stretches 90 second hold and group A received TENS 
10 minutes followed ultrasound 5 minutes. Data were 
collected and statistically analyzed using pre and post 
study paired T-test and independent T-Test to test 
hypothesis and to control both within and between 
variability. Results were reported as means and standard 
deviations. For all procedures, significance was accepted 

at the alpha level of < 0.05. 

Result and Discussion

There were 40 individuals falling age between 18-
25 yrs. who reveal their interest in participating in the 
study. All the participants were included and completed 
the study and results into the data analysis. (Table 1). 
The duration of study was 4 weeks followed by post 
measurement of variables 1 week later.

Table I. Baseline characteristics of participants. 

Group A
Mean ± SD

Group B
Mean ± SD

Age (Years) 21.5000 ± 1.43270 21.0000 ± 1.80278

Weight (Kgs) 54.5000 ± 10.32422 55.0000 ± 9.18809

Height (Cms) 163.0000 ± 4.57539 163.0000 ±3.77108

Table 2: Comparison of variables VAS, PPT NPADS and CROM within Group A

Group A (Pre-Treatment)
Mean ± SD

Group A (Post Treatment)
Mean ± SD

P value 

Visual Analogue Scale 
(VAS) 6.8000 ± .69585

 2.5500 ± 1.87715
<0.01 

Pain Pressure 
Threshold (PPT) 23.3380 ± 4.06223

 35.7135 ± 6.16380
<0.01

NPADS 42.4000 ±16.96948
 14.6250 ±10.67199

<0.01

CROM (Left Flexion) 31.2500 ± 4.83273
41.1000 ± 3.89196

<0.01

CROM (Right 
Rotation) 64.0000 ± 9.26226

73.0000 ± 5.79473
<0.01
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Table 3: Comparison of variables VAS, PPT, NPADS and CROM within Group B

Group B (Pre-Treatment)
Mean ± SD

Group B (Post-Treatment)
Mean ± SD

P value 

Visual Analogue Scale 
(VAS) 6.4500 ± .94451   2.5000 ± 1.70139

<0.01

Pain Pressure Threshold 
(PPT) 23.7130 ± 4.41733  36.6785 ± 6.21798

<0.01 

NPADS
37.3000 ±14.08471

 17.6000 ±15.16974
<0.01 

CROM (Left Flexion) 30.4000 ± 4.76169
42.0500 ± 3.48644

<0.01 

CROM (Right Rotation) 59.7500 ± 8.65645
71.5500 ± 5.82621

<0.01 

Table 4: Comparison of variables PPT, VAS, NPADS and CROM in between Group A and Group B

Group A
Mean ± SD

Group B
Mean ± SD

P value 

Visual Analogue Scale 
(VAS)  2.5500 ± 1.87715   2.5000 ± 1.70139 >0.563

Pain Pressure Threshold 
(PPT)  35.7135 ± 6.16380  36.6785 ± 6.21798 >0.238

NPADS
 14.6250 ±10.67199  17.6000 ±15.16974

>0.634

CROM (Left Flexion)
41.1000 ± 3.89196 42.0500 ± 3.48644

>0.743

CROM (Right Rotation)
73.0000 ± 5.79473 71.5500 ± 5.82621

>0.065

This study was designed to determine the 
Effectiveness of Myofascial Release in improving  pain, 
pain pressure threshold and disability as compared with 
Standard Care in Upper Trapezius Myofascial Trigger 
Points. In the study all the 40 subjects who were having 
neck pain and had trigger points in the upper fibres of the 
trapezius muscles in right and/or left sides (unilateral) 
were included. It was found that both groups shown a 
very greater significant difference in pain reduction, 

reduction in pressure threshold, neck pain and disability 
scale improvement as well as CROM (lateral flexion and 
contralateral rotation). Paired T-test within groups was 
shows highly significant differences in their baseline 
pain intensity levels among the groups after the first 
treatment before the eighth treatment and 1 wk. after the 
eighth treatment. Post data analyses revealed that there 
was a decrease in the pain intensity in the DTFM group 
after the first treatment before eighth treatment and 
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1 week after eighth session p=0.05(P<0.05). The pain 
intensity reduction in both the TENS and ultra sound 
group was also significant difference P=0.05(P<0.05) as 
shown in table 2. Independent T-test in between the both 
groups reveals that there is no significant difference in 
improvement of pain p=0.05(p>0.563) as shown in table 
4. Paired T-test within groups also reveals that there was 
a very significant differences in pain pressure threshold 
values in pre to post reading with a level of significance 
p=0.05(p<0.05) which was reported before starting first 
session and secondly reported one week after 8th session 
i: e (35.7135 ± 6.16380) and (36.6785 ± 6.21798). But 
independent T-test reveals that there was no as such 
significance difference in pain pressure threshold values 
in between groups as p=0.05(P>0.238). There was 
decrease in baseline reading of neck pain and disability 
after the first treatment of DTFM group as well TENS 
and ultrasound group and one week after the 8th week 
as compare to baseline on first day as P=0.05(<0.05). 
But if we compare in between group there was no as 
such significant difference in reduction of neck pain 
and disability readings both groups show nearly equal 
improvements based upon p value p=0.05(>0.634). 
Paired T used to determine the significance related to 
CROM as increase is very visible after 8th week and 1 
week later for post measurement readings p=0.05(<0.05) 
as in table 2 & table 3. But Independent t-test shows that 
there not was very significant difference in group DTFM 
as well as TENS and ultrasound group statistically as 
p=0.05(>0.065) in table 4. But if you see practically there 
was greater increase in range of motion and decrease pain 
in DTFM group as compare to TENS and ultrasound. As 
per Peter D aker et al the socioeconomic factors plays an 
important role in the development of neck pain which 
may be associated with emotional factors as well as 
psychological factors leads to tightness in the muscle 
included your upper trapezius16. The result of all these 
treatments found to had conflicting results that is why it 
was necessary to found out appropriate approach to treat 
neck pain patients. Ümit Dündar et at, was conducted a 
study on effectiveness of ultrasound therapy in cervical 
myofascial pain syndrome. This study was concluded 
that the ultrasound therapy is very helpful in treating 
or inactivating trigger points17. Mukkannavar, P. B 
studied the effect of combination therapy using TENS 
& ultrasound and ischemic compression in the treatment 

of active myofascial trigger point but the result of the 
study shows contradictory result compare to this present 
study3.Thusharika Dilrukshi Dissanayaka et al studied 
comparison of the effectiveness of transcutaneous 
electrical nerve stimulation and interferential therapy 
on the upper trapezius in myofascial pain syndrome. In 
their study they were found that TENS would lead to 
better reduction in pain in patient in comparision to IFT, 
the reason being TENS was applied with the negative 
electrode (cathode) over the MTrP and the positive 
electrode (anode) over the attachment on acromial 
tendon. This enabled the current to precisely target 
the myofascial trigger points. But in case of IFT it was 
not like the same process the current was delivered by 
applying the four electrodes over the area and there 
was continuous fluctuation of current density across the 
myofascial trigger point which lead to less effectiveness 
of IFT over TENS18. So, the evidence of previous study 
supports the preference of TENS over IFT in this present 
study. Regarding the myofascial release techniques 
there were many studies who support the hypothesis 
of this present study. The  study conducted by Caesar 
Fernandez-de-lass-Pen˜as , based on explanation by 
cyraix that after injury there was increased in fibroblastic 
activity which was followed by scaring. The scar which 
formed was not aligned leads to muscle dysfunction. If 
myofascial release was applied perpendicular to fibres 
it results to alignment of fibrils thread of muscles as 
well as it induced inflammation which helps in the 
removal of unwanted substance from the injured site and 
promote healing with proper aligned myofibrils threads 
and fascia. There were many studies who gave evidence 
about effectiveness of manual and electrotherapeutic 
treatment. But these study did find the evidence of 
level of disability and functional improvement before 
and after treatment13. In this study both quantitative as 
well as qualitative measures were used to find out the 
disability and its impact on function improvements 
before and after the treatment. Myofascial release was 
an extensive approach to treat the trigger point followed 
by stretching to sustain the treatment effect. Also; TENS 
and ultrasound found to be very effective in relieving 
pain more rapidly in comparison to myofascial release. 
However, there were no follow up due to limited time 
study. So sustained recovery need to be determined 
for the future scope of studies for better rehabilitation 
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plan. This present study shows greater improvements in 
pain, pressure threshold, neck pain and disability scale 
and CROM (lateral flexion and contralateral rotation) in 
both the groups. Statistically there were no significant 
difference in improvements in between the groups.

Scope of future study: It is believed that the 
conclusion of present study utilizes in the future 
researches. There is a need for long term studies on 
MTrP using advanced techniques. Thus future studies 
should use the multidimensional approach regarding the 
treatments. In this study female population was more 
as compare to males. So future studies should have 
conducted on more male population.

Limitation: Limitation of this study was smaller 
sample size. There was no follow up after the treatment. 
Furthermore, studies would recommend the follow ups 
for long term improvements. 

Conclusion: This present study concluded that 
MFR and combination of both TENS and ultrasound are 
equally effective in treating myofascial trigger points 
statistically. But clinically, myofascial release seems to 
be more effective in trigger point pain and subsequently 
improve neck function.
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Abstract

Objective - To find effect of Mandala Art Therapy on Depression, Anxiety and Stress by DASS- 21 scale.

Methodology – Ethical clearance was obtained from Institutional Ethical Committee.56 participants 
fulfilling the Inclusion Criteria were selected. The motive and procedure of the study was explained and 
instructions were given about the protocol of the study. 5 sessions of Mandala Art Therapy were given to the 
participants with frequency of 2 session per week from 5th January 2021 to 10th march 2021.The measures 
of 3 main variables (Depression, Anxiety and Stress) were administered at pre and post intervention.

Result: Statistical analysis showed that there was overall decrease in levels of Depression, Anxiety and 
Stress. Significant results were seen in pre- and post; Depression, Anxiety and Stress Level (P<0.05). The 
median differences between pre and post Anxiety, Stress and Depression was 0.

Conclusion: This study concludes that Mandala Art have significant effect in reducing the levels of 
Depression, Anxiety, Stress and improve psychological wellbeing of college undergraduates.
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Introduction

Stress is a usual response to the demands and 
pressures which could be situational, if they are 
professed as threatening or dangerous (1). A stressor is 
something, which causes stress. This can be an event, a 
situation, or an individual. Personal and environmental 
events that cause stress are identified as stressors(2). The 
individual’s ability to efficiently cope with stressful 
situations is mediated by the impact of stressor 

experienced. Stress has become an usual part of life, it 
is very present and becoming more ubiquitous among 
college going students(3). In India, where economic and 
social development is under immense pressure which 
is intensely felt by middle class who are under greater 
stress to hold their position, protect their social place and 
to move ahead(4).

A student is subjected to diverse kinds of stressors, 
such as pressure of academics with a commitment of 
success, undecided future and difficulties faced for 
incorporation into system. Social, emotional, physical 
inconveniences and family problems are faced by 
students which may influence learning ability and 
academic performance(4).Insisting that children should 
achieve good academic performance is a very common 
observable fact among parents of middle class families(4). 
It is essential to comprehend other aspects of life which 
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may be causing increase in depression, anxiety, and 
stress. Negative perceptions of body image have been 
shown to be correlated with increased possibility of 
depression and anxiety in teenagers. Low satisfaction in 
life, low self confi dence and feelings of inferiority may 
result in major impairment of social, occupational and 
educational functioning (3).

Anxiety disorders are disorders with an ‘abnormal’ 
experience of fear, which gives rise to sustained distress 
and / or obstacles in social functioning (5). Anxiety 
disorders rank high within the list of burden of diseases. 
According to the Global Burden of Disease study, anxiety 
disorders are sixth leading cause of disability, in terms 
of years lived with disability (YLDs), in low-, middle- 
and high-income countries in 2010.They lead to reduced 
quality of life and functional impairment, not only in 
personal life but also at work. They lead to reduced 
quality of life and functional impairment, not only in 
personal life but also at work and are associated with 
substantial personal and societal costs(5). It can also be of 
assistance for universities to understand what aspects of 

life correlate with a decrease in depression, anxiety, and 
stress symptoms. Studies have shown that those college 
students who have satisfactory relationships with family 
and friends are more likely to have overall life (3).

Mandala art therapy is the method of art therapy, 
which has been successfully used in applied psychology(6). 
Mandala, a composite word in Sanskrit (a language in 
ancient India) includes the words “Manda” (meaning 
centre) and “La” (meaning accomplishment). It refers 
to reaching individuals about their centre and essence, 
being sincere with themselves, and achieving a peaceful 
essence(7). The author of this kind of psychotherapy, Carl 
Jung recorded his dreams and sketched them in a circle, 
seeing Mandala as a system that encodes experience 
of mankind and as a mechanism of synchronization, 
support, healing worries, correcting anxiety states. Carl 
Jung saw that Mandalas should be used in diffi cult life 
circumstances, emotional stress, or crisis. Picture in the 
Mandala holds power in the safe enclosed space, thereby 
stabilizing the emotional background, complex personal 
psychosomatic disorders (6). 

                   

        Figure 1: Mandala Art
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Materials and Methodology

· SOURCE OF DATA: The data was collected 
from physiotherapy undergraduates of age 18-22.

· METHOD OF COLLECTION OF DATA: 
The data was collected by online database with help of 
Google form.

· STUDY SETTING: DR.A.P.J Abdul Kalam 
College Of Physiotherapy.

· STUDY DESIGN: Descriptive study design

· TYPE OF STUDY: Cross sectional study.

· SAMPLE SIZE: 56 and was determined with 
the help of previous study comparing mean and SD with 
open EPI software with confidence interval 95%.

· SAMPLING DESIGN: Convenient Sampling.

·  STUDY POPULATION: Physiotherapy 
undergraduates of age 18-22 years.

· STUDY DURATION: Duration of the study 
was 6 months.

· INTERVENTION PERIOD: participants 
received intervention 2 sessions per week (Monday and 
Thursday) from 5th January 2021 to 10th March 2021.

· MATERIALS USED: 

1. Rounder 

2. Drawing paper

3. Colors

4. DASS- 21 scale

5. Consent form

6. Patient Information Broacher

7. Data collection sheet

· STATISTICAL TEST: Wilcoxon Signed 
Rank Test.

· SELECTION CRITERIA:

Inclusion criteria: 

Participants included will be:

1. Physiotherapy undergraduates of age 18-22 
years.

2. Participants willing to participate.

3. All genders are included.

4. Score of 14 or more for Depression, 10 or more 
for Anxiety and 19 or more for      Stress on DASS-21 
scale.

Exclusion criteria:  

Participants excluded will be:

1. Students who demonstrated severe psychiatric 
symptoms (e.g., injuring themselves or others).

2. Any traumatic illness.

3. Vision impairment.

4. Dominant hand upper extremity disability.

PROCEDURE

Ethical clearance was obtained from Institutional 
Ethical Committee of Dr. A.P.J. Abdul Kalam College 
Of Physiotherapy, PIMS-DU. The questionnaire was 
sent to all the physiotherapy undergraduates through 
Google form along with the consent form by connecting 
to them through social media within the age group of 
18- 22 years of age at Dr. A.P.J Abdul Kalam College Of 
Physiotherapy. Out of these, 139 people agreed to take 
part in the intervention. The response rate was 35.6%. 
The samples were taken according to the inclusion 
criteria.58 participants were selected out which 8 
participants were male and 50 participants were female. 
Out of 58 participants, 2 people dropped out, they were 2 
females. Hence, the final sample size was 56. The study 
was carried out after receiving the permissions from the 
participants. The participants in the study were given a 
sample and a tutorial on how to draw a Mandala. They 
were asked to draw the Mandala and fill it with either 
colors or patterns of their choice.

The intervention was given for 5 sessions with 
2 sessions per week (Monday and Thursday) from 5th 
January 2021 to 10th March 2021. Each session lasted 
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for minimum of 1 hour and maximum of 2 hours. A post 
assessment DASS 21 scale was sent to the participants to 
record the scores at the end of 5 sessions. For statistical 
analysis Wilcoxon Signed Rank Test was used. 
Mean, Standard Deviation, Difference, Minimum and 
maximum were obtained.

Outcome Measure

DASS 21 is a set of 3 self report scales designed 
to measure the emotional states of depression, 
anxiety and stress (8). The reliableness of DASS 
21 has wonderful Cronbach’s alpha values of 
0.81, 0.89 and 0.78 for subscales of depression, 
anxiety and stress respectively. It absolutely was 
found to possess wonderful internal consistency, 
discriminative, concurrent and oblique validities (5). Each 
item is scored on a 4-point Likert scale (ordinal) ranging 
from 0 (“did not apply to me at all”) to 3 (“applied to 

me very much”) (9). Once fi nishing the DASS-21, the 
respondent is needed to possess the presence of an 
indication over the previous week. Every item is 
scored from zero (did not apply to American state) to 
three (applied to me signifi cantly or most of the time) (5).

Statistical Analysis

The results were analyzed on basis of data obtained 
pre and post intervention using DASS 21 questionnaire. 
Descriptive statistics for all outcome measures were 
expressed as mean, standard deviations and test of 
signifi cance such as Wilcoxon Signed Rank test was 
used for comparing the data within each group. 

Demographic Data:

There were 56 participants who met the inclusion 
criteria. The mean age of participants was 20.94 ± 1.56 
years. The gender ratio was 48:8 (48 females and 8 
males).

  Table no 1: Demographic Data

Statistical Data:

Depression:

Pre and post depression scores were recorded and statistical analysis using Wilcoxon Signed Rank test was done. 
The median of differences between Pre Depression and Post Depression equals 0. (P< 0.05)
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Table no 2: Results Obtained From Wilcoxon Signed Rank Test for Depression.Table no 2: Results Obtained From Wilcoxon Signed Rank Test for Depression.

Demo   Demographic Data        Data          Values

          Age (years) 18- 22 years

         Gender     (F:M 48:8

ANXIETY:

Pre and post anxiety scores were recorded and statistical analysis using Wilcoxon Signed Rank test was done. 
The median difference between Pre Anxiety and Post Anxiety equals 0 (p< 0.05).

Table no 3: Results obtained from Wilcoxon Signed Test for Anxiety

Stress:

Pre and post stress scores were recorded and statistical analysis using Wilcoxon Ranked Sign Test was done.

The median difference between Pre Stress and Post Stress equals 0 (p< 0.05).
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 Table no 4: Results Obtained   From Wilcoxon Signed Rank Test for Stress.

      

COMPARISION:

Graph no 1: Comparison of mean of the parameters pre and post intervention

Discussion

Previous researches have shown Stress to be one 
of the most common problem across the globe and 
estimation of WHO has noted that about 615 million 
population is suffering from common mental disorders 
such as anxiety and depression (WHO, 2017). According 
to the Global Burden of Disease study, anxiety disorders 
are the sixth leading cause of disability, in terms of years 
lived with disability (YLDs).

There are also studies which show that psychological 
wellbeing of students have a correlation with damaging 
behavior such as smoking and other abnormal experience, 
fear, distress and obstacles in social functioning.

Stress prevents Long-term potentiation induction 
and promotes Long-term depression generation in 

animal models, as is well known. In humans, LTP-like 
plasticity follows Hebbian rules and is modulated by 
glutamate signalling and postsynaptic cell depolarization 
through the N-methyl-D-aspartate (NMDA) receptor, 
and we can conclude that pathological glutamatergic 
neurotransmission had a role in reducing LTP-like 
neuroplasticity in highly stressed students. Furthermore, 
stress-related activities such as sleep deprivation, which 
have been shown to affect immune function, may have 
had an indirect negative impact on cortical physiology 
(10).

The most common mental condition in the world 
is depression. The disease burden of depression ranges 
beyond functioning and quality of life to include somatic 
wellbeing. Depression has been related to an increased 
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risk of cardiovascular disease, stroke, diabetes, and 
obesity morbidity. These somatic effects may be 
attributed in part to metabolic, immuno-inflammatory, 
autonomic, and hypothalamic-pituitary-adrenal (HPA)-
axis dysregulations, all of which have been linked to 
depression. Evidence linking depression to metabolic 
syndrome abnormalities suggests that depression is 
particularly linked to the obesity-related elements of 
the syndrome. In addition, depressed patients have been 
shown to have systemic inflammation and hyperactivity 
of the HPA-axis. Autonomic Dysregulation in suicidal 
patients has been observed in a much less robust manner. 
Metabolic syndrome and inflammation up regulations 
tend to be more specific to the atypical depression 
subtype, whereas hypercortisolemia tends to be more 
specific to melancholic depression(11).

Mandala art therapy is that the technique of 
art therapy, that has been successfully employed 
in applied psychology(7). Mandala, a compound 
word in Sanskritic language (a language in ancient 
India) includes the words “Manda” (meaning centre) 
and “La” (meaning accomplishment).In the present 
study we have examined the effectiveness of Mandala 
Art on Psychological wellbeing i.e. Stress, Anxiety 
and Depression on Undergraduates of age 18-22 years. 
The result showed that there was significant difference 
in the level of Depression, Anxiety and Stress after the 
intervention. The mean baseline value for Depression 
before the intervention was 21.57±8.22 and after the 
intervention the baseline values were 5.143 ± 2.975. The 
mean baseline value for Anxiety before the intervention 
was 19.39 ± 7.56 and after the intervention the baseline 
values were 4.78 ± 2.64. The result also showed the 
mean baseline value for Stress before the intervention 
was 23.07 ± 7.094 and after the intervention the baseline 
values were 5.143 ± 7.823.

The psychoanalytic theory supports Jung’s (1973) 
Mandala approach, which notes that drawing and/or 
painting a symmetrical Mandala induces beneficial 
cognitive and emotional benefits due to its ability to 
ease the “inner turmoil” of individuals’ emotional states. 
Previous research has shown that coloring Mandalas 
decreases anxiety in people due to its therapeutic and 
meditative nature (Henderson, Rosen, & Mascaro; 

2007; Sandmire et al., 2012). Mandala art practices 
are useful because they enable people to convey their 
inner contradictory feelings and psychological distress 
through the use of symbols that are often difficult to 
express verbally supporting Jung’s psychoanalytic 
theory (Henderson, Rosen, & Mascaro, 2007; Jung, 
1973). Furthermore, some studies indicate that coloring 
Mandalas improves mindfulness, endorsing the 
mindfulness approach, which encourages people to pay 
attention and concentrate on the present moment, which 
is useful in cognitive-based activities and educational 
settings (Carsley, Heath, & Fajnerova, 2015; Chen et al., 
2019; Potash, Yun Chen, & Yan Tsang, 2016) (12).

Mandala therapy helps you to find Cortical Balance. 
You will find peace and re-center yourself using the 
Mandala form. You can achieve a state of cerebral 
equilibrium by coloring it. We have two hemispheres 
in the neocortex, referred to as the Left Hemisphere 
and Right Hemisphere. These two hemispheres work 
in various ways, but neither is “better” than the other; 
rather, they complement one another. Since we are a part 
of nature, we, too, are constantly finding equilibrium. In a 
perfect world, our brain’s two halves can work in tandem. 
Our Left Brain is mainly used in the worlds of school 
and work. We must be profitable, creative, effective, and 
logical, as well as knowledgeable and able to explain 
anything. There is no space for the Right Brain, which is 
responsible for intuition and creativity. To combat this, 
we rejuvenate ourselves by participating in hobbies and 
activities that engage our Right Brain while allowing our 
Left Brain to relax. Mandalas help us achieve cerebral 
balance. You are using your Right Brain, which is the 
size of imagination and creativity, when you choose 
your drawing and colors. You are thinking about space 
and symmetry, applying logic and inference, and thus 
using your left brain. Connections form in the corpus 
callosum when both sides of the brain are functioning 
at the same time, and you can recover energy from the 
hemisphere you use less on a regular basis. This method 
helps you to achieve cerebral equilibrium, which is a 
source of psychological wellbeing (13).

The results of this study clearly indicated that 
drawing or coloring a Mandala was effective in reducing 
depression, anxiety and stress below the level of which 
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they reported.

Conclusion

This study concludes that Mandala Art effectively 
reduces Depression, Anxiety and Stress. It also suggests 
that Mandala art therapy can reduce the depression, 
stress and anxiety for short term as it does not alter or 
change the main stimuli for the source of Depression, 
Anxiety and Stress.

Strength and Limitation

The study is among the first to explore whether 
Mandala Art Therapy can help to balance the parameters 
of psychological wellbeing like Depression, Anxiety 
and Stress of physiotherapy undergraduates suffering 
from moderate level of psychological distress. The 
study demonstrated the positive effects of Mandala 
Art Therapy on psychological wellbeing and hence can 
be quite beneficial for undergraduates and society in 
reducing the levels of Anxiety, Depression and Stress. 
The study is limited in assessing the effect of Mandala 
Art Therapy in smaller sample and psychological 
outcomes are self measurable.

 Future Scope of the  Study

The future studies can be performed on larger 
sample size with long term follow up and with other 
psychological variables.

It can be done for special population children.
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Abstract

Background: McKenzie back extension exercises from prone position has been widely prescribed for 
patients with lumbosacral radiculopathy (LSR). It has been reported to reduce radicular symptoms. Such 
reduction might indicate that decompression effect of this exercise on the compromised nerve root. The aim 
of this study was to evaluate the effect of McKenzie back extension exercise from prone position on soleus 
H-reflex of patients with LSR.

Patient and Method: Seventeen male and Thirteen female patients (46.27±10.13 years) with confirmed 
chronic unilateral LSR participated in the study. All patients had done thirty repetitions of McKenzie 
back exercise from prone position. The soleus H-reflex was measured before and after the exercise. The 
Hreflex was elicited by electrical stimulation of the tibial nerve on the popliteal fossa of each legs. The 
non-involved leg of the patient was used as a control. Subjective pain intensity and sit-to-stand performance 
were additionally measured before and after back extension exercise using numerical pain analog scale and 
a stopwatch respectively.

Results: The H-reflex latency within the affected leg showed significant difference after the exercise (p 
<0.05). The pain intensity and the sit-to-stand test had shown significant changes following exercise (p < 
0.05).

Conclusion: This study could indicate that the McKenzie repeated back extension exercises the manner 
performed in this study had improved the H-reflex, pain intensity or functional level of the patients.

Keywords: H- reflex, back extension exercise, Lumbosacral Radiculopathy

Introduction

Low back pain (LBP) is the commonest musculo-
skeletal disorder inflicting largehumanitarian and 
economical costs.1The chronic LBP is a multidimensional 
problem including pain and functional disability 
with its associated socioeconomical consequences.
There is increasing proof that the impaired functions 
can recover with treatment and be restored by active 
rehabilitation.2Low back pain (LBP) is defined as pain 
in the lumbar area. It is a common problem which 
affects the majority of the population.3The lifetime 
prevalence of LBP varies from Sixty to ninety percent 
with an annual incidence of 5%. In the majority of cases, 

the back problems tend to show the primary symptoms 
before the age of twenty.4 Usually the pain is acute and 
heals by itself in less than two months, but most of 
these cases will experience relapses with each episode 
becoming worse and worse. Approximately 5 to 10% 
of cases becomechronic, lasting over two months and 
creating a seriousmedical challenge.3It is a major cause 
of work absence and disability [Hestbeak et al, 2005; 
Burdorf et al, 2006].5,6

Pain radiates into the lower extremity (the thigh, calf, 
and may spread to the foot) directly along the course of a 
particular spinal nerve root. The most common symptom 

DOI Number: 10.37506/ijpot.v15i3.16163



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            55

of Radicular pain is sciatica [MeCmbe et al, 1989].7Most 
of the chronic low back pain is because of lumber disc 
herniation. It is seen at L4- L5 and L5- S1 levels with a 
rate as high as 98%. It frequently develops in the weakest 
part of the disc which is the posterolateral side. Although 
it can occur at any age, it is most often encountered in 
males and at ages between thirty and fifty.Lumber disc 
herniation can occur in different types and degrees. The 
herniation is classified into 3 types, median, lateral and 
posterolateral according to its location. Symptom are 
developed according to compression and irritation of 
adjacent nerve root.8,9It can be assessed by X- ray, MRI, 
CT scan, myelogram, discography and electro diagnostic 
studies i.e. H reflex, SSEP and F wave.

Neurophysiological testing, especially H-reflex 
described by Hoffman,10has been used recently to assess 
the neurophysiological changes in the compromised nerve 
root and to judge the efficacy of some of non-surgical 
managements on patients with radiculopathy.11,12,13-16 
H-reflex has two parameters, amplitude and latency. The 
amplitude is used to monitor spinal activity whereas, 
latency typically assess the sensoryand motor conduction

Clinically, physiotherapytreatment for back pain 
and radiculopathy is provided in the type of cold, 
heat, electromagnetic waves, ultrasound, mobilization, 
manipulation, massage, corset use, traction, electrical 
stimulation, acupuncture, Maitland technique, Cyriax 
technique, McKenzie method and homeinstruction.

Back extension exercise was usually used in the 
treatment of low back pain [Jacqueline et al, 2002; 
Tudler et al, 2000].17, 18 Several studies found extension 
of lumbar spine decreased pain more than flexion 
[Hagen et al 2004; Adams, 2000].19, 20 Centralization 
phenomenon (CP), first noticed by Robin McKenzie, 
has been considered as a good prognostic index in recent 
studies [Werneke and Hart, 2001; wereneke and Hart, 
2000].21, 22

In studies conducted in vitro and in vivo,repeated 
back extension movement have been shown to cause an 
anterior migration of the nuclear tissue, that conversely 
displaces posteriorlyduring flexion and prolonged poor 
sitting in lumber and lumbosacralintervertebral discs.23-

25This may explain the success of RBEE inreducing 

posterior protrusions in some intervertebral discs.26-

29Abnormal soleus H-reflex showed good correlation 
with S1sensory impairment and equally helpful in acute 
or chronic S1radiculopathy. A prolonged onset latency, 
absence of or both of Hreflexon the affected side are 
the most commonly used measures of theH-reflex. 
H-reflex latency is considered abnormal in case of a side 
toside difference of more than 2 msec; while a two to 
four fold side tosidedifference can be seen in H-reflex 
amplitude.30-33

H-reflex can be used to assess the neurophysiological 
changes withinthe compromised nerve root and 
centralization phenomenon after RBEEfrom prone 
position. Soleus H- reflex study is taken into account 
as sensitive marker of sensory root dysfunction. In this 
study attempt was made to evaluate the potential of 
nerve conduction studies, particularly H- reflex study for 
diagnosis of radiculopathy. 

Aims and Objectives

Aim of this study is to find out the effect of 
back extension exercises on H reflex in patient with 
lumbosacral radiculopathy.

Objectives of the study

1) To determine the effect of repeated back 
extension exercise (RBEE) on H-reflex in patients with 
lumbosacral radiculopathy.

2) To determine the effect of RBEE on pain intensity 
and functional ability.

3) To determine the relationship between H-reflex, 
pain intensity and functional ability in patients with 
lumbosacral radiculopathy.

Methodology

Samples:

This study consisted of thirty patients of both sexes 
with mean age of 46.27 ±10.13 years. Patients were 
collected from the OPD of K. K. Sheth physiotherapy 
clinic, PDU civil hospital and G. T. sheth orthopedic 
hospital, Rajkot. Before the participation in this study, 
patients were explained regarding the procedure 
and informed consent was taken for their voluntary 
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participation in this study.After fulfilling the inclusion 
and exclusion criteria detailed assessment were taken for 
each patient.

Study design:

Cross sectional Study design

Inclusion criteria:

1. Patient with chronic unilateral lumbosacral 
radiculopathy (more than 3 months duration)

2. Age:30- 60 years

3. Both male and female 

4. Willingness to Participate

Exclusion Criteria:

1. Subjects with lumbosacral Surgery.

2. Subjects with scoliosis & stenosis.

3. Subjects with cancer & cardiac problem.

4. Subjects with peripheral neuropathy.

   5 Subjects with history of upper motor neuron 
lesion.

Measurement procedure:

Sit to stand functional test, pain intensity and soleus 
H-reflex were measured subsequently before RBEE 
from prone position. The soleus Hreflex stimulation 
and recording electrodes were adjusted and fitted 
immediately after sit-to-stand testing.

After thirty repetitions of back extension exercise, 
the previousoutcome measures were once more assessed, 
beginning with pain intensity, H-reflex parameters, then 
sit-to-stand test to avoid any displacement of the H-reflex 
recording and stimulating electrodes. The non-involved 
leg was used as control for H-reflex parameters.

Sit to stand test:

The patient was asked to sit on a standard chair with 
hips and knees approximately 90° and feet relaxed on the 
floor. The patient was theninstructed to rise to standing 
and return to sitting as quickly as possiblefive times 
with the arm across chest. The time taken for the patient 
toperform this task was measured with a stopwatch. Sit-
to-stand test wasmeasured twice before and after RBEE.

Figure I: A PATIENT DURING SIT TO STAND TEST
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Pain intensity recording:

Numerical Pain Intensity Scale was used to measure 
the patient painintensity before and after the repeated 
back extension exercises. The scale was composed of 
the numbers zero to ten. The patient wasasked to assign 
a number on the scale to the intensity of pain he or 
shefeels; zero reflecting “No Pain” and ten reflecting 
the” Worst PainPossible”. A separate scale was filled in 
before and after RBEE whilepatients in prone position.

H-Reflex Stimulation:

Patient position: - Prone lying with upper 
extremities positioned symmetrically at side. The distal 
part of the legs was placed on a comfortable pillow with 
feet suspended over the edge of the table.

- An electrical stimulation surface bar electrode was 
placed with coupling gel on the popliteal fossa of both 
legs with the cathode electrode proximal to the anode 
electrode and in line with the posterior tibial nerve.

- A recording surface bar electrode was positioned 
over the soleus muscle 3 cm below the bifurcation of 
the gastrocnemius tendon; the cathode electrode was 
proximal to anode with a fixed distance. 

- A ground surface metal electrodes positioned 
midway between the stimulation and recording 
electrodes. Electrodes were firmly secured with adhesive 
tape to maximize skin electrode contact. 

- The used stimulation parameters were 1.0 ms 
pulse duration and intensity that elicited H-maximum 
with minimum and stable M-response. Four readings of 
the maximum H-reflex and stable minimum M-response 
with constant intensity were recorded and averaged from 
each leg. H-reflex recording was measured first from left 
leg followed by right leg.

- The signals were amplified 500-2000 using 
differential amplification and filtered at 20-10,000 Hz 
bandwidth, digitized, stored on computer and printed for 
analysis.

A PATIENT PERFORMING RBEE WHILE 
THE ELECTRODES FIXED TO BOTH LEGS 

READING OF THE H REFLEX

Repeated Back Extension Exercise

Three sets of ten repetitions were performed in prone 
position with one min rest between the sets. The patient 
was asked to reach themaximum extension possible in 
all attempts and maintain for one second as described by 
McKenzie.

Result

The mean and SD of age of subjects i.e. 46.27 ± 
10.13 and weight of subjects i.e. 62.73 ± 8.82 taken for 
the study.

Table 1: COMPARISON OF PRE AND POST 
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INTERVENTION PAIN INTENSITY (PI) ANDSIT TO STAND TEST (STST)

Variable Mean Std Deviation SE of Mean t- value P- Value

PI

PRE TEST 6.13 1.41 .26

4.065 P= 0.000
POST TEST 5.67 1.15 .21

STST
PRE TEST 17.80 4.26 .78

4.764 P= 0.000
POST TEST 16.63 3.47 .63

 The result shows significant difference for pre and post test pain intensity&sit to stand test (t = 4.065, t = 4.764, 
p < 0.05)

Table 2: COMPARISON OF PRE AND POST INTERVENTION LATENCY OF AFFECTED AND 
UNAFFECTED LEG

Variable Mean Std Deviation SE of Mean t- value P- Value

Latency
Affected leg

PRE TEST 31.63 3.31 .60

4.021 P= 0.000
POST TEST 31.36 3.19 .58

Latency
Unaffected leg

PRE TEST 29.92 2.24 .41

2.710 P= .011
POST TEST 29.73 2.25 .41

The result shows significant difference for pre and post test latency (t = 4.021, t = 2.710,p< 0.05).

Table 3: COMPARISON OF PRE AND POST INTERVENTION LATENCY BETWEEN AFFECTED 
AND UNAFFECTED LEG 

Mean difference T value P Value

LAL PRE
LUL PRE 1.71 2.35 .022

LAL POST
LUL POST 1.63 2.29 .026

The result shows significant difference for pre and post intervention latency between affected and unaffected leg 
(t = 2.35,t = 2.29, p < 0.05)

Table 4 CORRELATIONS BETWEEN PRE AND POST INTERVENTION PAIN INTENSITY AND 
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LATENCY OF AFFECTED LEG

PIPRE LALPRE PIPOST LALPOST

PI Pearson Correlation 1 -.093 1 -.001

Sig. (2-tailed) . .623 . .997

N      30 30 30 30

LAL Pearson Correlation -.093 1 -.001 1

Sig. (2-tailed) .623 . .997 .

N 30 30 30 30

There is a negative correlation between pre intrevention pain intensity and latency (r =- 0.093). p- Value which is 
0.623 > 0.05 and post intervention pain intensity and latency (r =- 0.001). p- Value which is 0.997 > 0.05 and hence 
test is insignificant.

Table 5 CORRELATION BETWEEN PRE AND POST INTERVENTION PAIN INTENSITY AND SIT 
TO STAND TEST

PIPRE STSTPRE PIPOST STSTPOST

PI Pearson Correlation 1 .033 1 .029

Sig. (2-tailed) . .861 . .880

N 30 30 30 30

STST Pearson Correlation .033 1 .029 1

Sig. (2-tailed) .861 . .880 .

N 30 30 30 30

There is a positive correlation between pre intervention pain intensity and sit to stand test. (r = 0.033). p- Value 
which is 0.861 > 0.05 and post intervention pain intensity and sit to stand test. (r = 0.029). p- Value which is 0.880 > 
0.05 and hence test is insignificant.

Table 6 CORRELATION BETWEEN PRE AND POST INTERVENTIONS SIT TO STAND TEST AND 
LATENCY OF AFFECTED LEG

STSTPRE LALPRE STSTPOST LALPOST

STST Pearson Correlation 1 .148 1 .148

Sig. (2-tailed) . .434 . .436

N 30 30 30 30

LAL Pearson Correlation .148 1 .148 1

Sig. (2-tailed) .434 . .436 .

N 30 30 30 30

There is a positive correlation between pre intervention sit to stand test and latency (r = 0.148). p- Value which 
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is 0.434 > 0.05 and post intervention sit to stand test and 
latency (r = 0.148). p- Value which is 0.436 > 0.05 and 
hence test is insignificant.

Discussion

The results of this study support the experimental 
hypothesiswhich showed that RBEE had positive 
neurophysiological effect on the compromised S1 spinal 
root, pain intensity or functional ability of patients with 
chronic LSR. The RBEE that was employed in this study 
looked as it would have a decompression effect over the 
compromised nerve roots at the level of L5, S1.

The H- reflex latency recorded from the unaffected 
leg before RBEE was within the normal range.43, 34 The 
H-reflex latency of theunaffected leg was significantly 
shorter than what was recorded from the affected side. 
Such a difference is in line with previous studies. 35The 
H-reflex latency difference between the affected and 
unaffected leg was 2 ms. This difference indicates a real 
pathological delay in conveying impulses through the 
involved S1 nerve root. These variations between the 
H-reflex latency of affected andunaffected legs indicated 
the presence of nerve root compression, demyelination 
or both, in the involved leg.35 It has been reported that 
both spinal root compression and demyelination increase 
H reflex latency.12,13,36 It has been documented that 
demyelination interrupts the passage of impulses and to 
prevents salutatory conduction.37 Muscle weakness and 
diminished tendon reflex of the patients in the present 
study confirm extensive damage in the compromised 
nerve root inflicting increase H-reflex latency

The prolongation in H-reflex latency in patients with 
S1 radiculopathy are documented in many studies.32,38-

41The delay is said to occur in forty-one to hundred 
percent of radiculopathy patients.The fact that RBEE 
led to improved Soleus H- reflex latency in LSR patients 
might be due to the anatomical changes that occurred 
over the lumber spine throughout extension exercise.

A study of anatomical changes of the spinal canal 
and intervertebral foramen associated with flexion-
extension movement found that the axial tomography 
scans proved that extension may considerably decrease 
the canal, midsagittal diameter, and subartical sagittal 
diameter, that aids in moving the backward protruded 

disc anteriorly, that is probably the precursor of nerve 
root decompressing.42

In this study patient’s pain intensity decreased. The 
VAS scores demonstrated important improvement after 
thirty repetition RBEE and H-reflex latency is improved 
for this study.

Abdulwahab et al81 studied the result of single 
session of thirty repetitions back extension exercise on 
H reflex in patients with lumbosacral radiculopathy and 
concluded that RBEE had no positive neurophysiological 
effect on the compromised S1 spinal root, pain intensity 
or functional ability of patients with chronic LSR.This 
could indicate that thecompromised large fibers of the 
spinal root have not been sufficiently decompressed 
after RBEE or have been severely demylinatedand/or 
degenerated to a degree unable to recover among short 
period oftime. The result of our study did not support 
such belief: because the H- reflex, pain intensity and 
functional test show a significant change after the RBEE. 
This controversy may attribute to the pathological 
variations among groups, affecting the movement of the 
nucleus pulposus. 

McKenzie back extension exercises were reported 
to be effective in reducing acute and chronic radicular 
pain.43 McKenzie back extension is a progression to 
lying prone. Lying prone is believed to encourage the 
nucleus pulposus to move anteriorly away from the 
compromised nerve root as a result of gravity effect43 
and to improve the alignment of the lumber spine at 
L5-S1.

44Moreover, back extension from prone lying 
is assumed to have a greater effect in moving the disc 
content anteriorly away from spinal nerves pathway.45-48 
This movements is believed to reduce radicular 
symptoms of patient with derangement.43The results of 
our study support such belief; because the H-reflex, pain 
intensity and functional test show a significant change 
after the RBEE.

H-reflex latency of the affected leg showed 
poor correlation withpain intensity and functional 
performance. This may be explained by the actualfact 
that pain is multidimensional in nature. The tool that 
measure oneaspect of the pain experience may not 
reflect any changes in otheraspects. While pain intensity 



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            61

scale measures the psychological aspect, sit to stand test 
measures on aspect of functional activities, the H-reflex 
isbeing used to measure the neurophysiological aspect 
of pain.

Limitations of The Study

· This study is proscribed to patients with chronic 
LSR whom underwent one session of thirty repetitions 
of McKenzie Back Extension Exercises.

· This study did not investigate if RBEE have a 
different effect on acute or sub acute LSR.

· The effect of more than one sessions of RBEE 
has not been investigated.

Further Recommendations

· Larger sample can be recommended for the 
study.

· Patients with acute and sub-acute symptoms 
can be included.

· Study can be done with the effect of RBEE 
on H-reflex of patients with constant and intermittent 
radiculopathy.

·  Study can be done with the effect of a whole 
McKenzie program on H-reflex in patients with 
radiculopathies.

· Study can be done with the effect of H- reflex 
on centralization phenomenon.

Conclusion

 McKenzie back extension exercise have 
Neurophysiological effect on the H-reflex of the 
compromised S1 nerve root in patients with chronic 
unilateral LSR. Furthermore, RBEE had significant 
positive effect on pain intensity or functional level.
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Abstract

The goal of this study was to assess and investigate the Impact of the Physical & Mental training on the 
physical fitness, competitive anxiety level and self-confidence of Female Volleyball Athletes in order to 
prevent the chances of injury during Volleyball and to educate the proper techniques for the sports injury 
prevention. A total of 35 participants were included in the study after clearing functional movement screening 
(FMS). The participants were assessed pre and post the study to find the result and prove the hypothesis. 
The scales used were SCAT, TSCI, AAHPER. The participants were undergone 11 weeks interval training 
session. The pre and post results were analyzed on T-Test and Percentage analysis. The findings of present 
study show that in 35 participants 66% of the participants had shown improvement in the confidence level 
after the training whereas 71 % had shown improvement in the anxiety level after the training. On analyzing 
6 components of motor fitness on the basis of AAHPER Motor fitness test, 77% got benefitted in the Sit 
Ups training, 91 % got benefitted in flexed arm hang training. 66% had shown improvement in shuttle 
run training. 54 % participants had shown improvement in standing long jump and 600-yard run training 
whereas 51 % participants had shown improving in 50-yard dash training.

Conclusion: On analyzing the physical fitness through AAHPER scale, the pre post results were highly 
significant which proves the physical training sessions of 11 weeks were effective in the improvement of 
the physical fitness of female Volleyball players. The Confidence level were remarkably improved after 
training sessions as the T test pre post analysis was highly significant. The anxiety level of the participants 
was shown improvement in the percentage analysis when they were assessed pre and post training sessions 
through SCAT Scale. On the basis of the findings, it can be concluded that Interval Training session (Physical 
and Mental) are effective on the overall performance of Female Volleyball Athletes.

Key Words: Female Volleyball Athletes, Confidence, Anxiety, Physical Fitness, Physical training, mental 
training.
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Introduction

Today, Sports has become cultural phenomenon 

of great magnitude and complexity. Performance 
enhancement in sports environment depends on athlete’s 
self-confidence, motivation and optimum performance1.
It is noteworthy that sport-confidence, anxiety is one 
of the most common mental factors which results in 
sports achievement. The importance of competition 
puts great pressure which makes a competitor disposed 
to anxiety. When a competitor ‘freezes’ in the crucial 
moment or commits an incomprehensible mistake, their 
anxiety leads to the failure. On the other hand, Anxiety 
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unfolds the expected environment or surrounding 
which cause nervousness and tension that is related 
to arousal. These settings put high stress loads on the 
competitor. The competitive stress draws anxiety in 
athletes, proves additional element to manage. When 
anxiety is not unmanageable or unexplained, athletes 
lose control and invites declining to performance 
levels. In competitive settings anxiety is the expected 
happening2. Fear of failure invites anxiety. Volleyball 
requires comprehensive ability including physical, 
technical, mental and tactile also depends on skills, 
training, motivation and physiological factors3.Sports 
is believed one of the sources of physical, mental 
change. It is asserted that competitive sports demand 
physical, mental and emotional toughness. Competitive 
sports are surrounded in the term of aggressiveness, 
level of competition, strength and exclusivity. Such 
sports enable an athlete to make choices moreover it 
enables an athlete to build confidence in pursuing of 
acquisition of skills4. The lack in the performance of 
Indian athletes has been of great concern especially to 
the coaches, physical educationists, sports scientists and 
occupational therapist as well. It is a game of power, 
agility, speed as well as mental flexibility5. Recently, 
studies have strengthened the relationship between 
sleep quality, anxiety and sports performance. Research 
indicates that better sleep quality, besides homeostatic, 
neuroendocrine and immune regulation influence is an 
important element contributing to better physical and 
emotional recovery of the athlete. Athletes with fewer 
than the ideal number of hours sleep per day (less than 8 
hours), were found to have had their sports performance 
negatively affected. According to Chen et al (2014), 
biological and mental conditions, daily activities and 
habits are all factors that can affect sleep duration6. 
Most people that experience anxiety also experience 
unpleasant physical sensations regularly. In 12 medical 
lingos, the fancy term for “physical” is somatic. We all 
know some of the most common somatic symptoms 
of anxiety: muscle tension, headaches, backaches, a 
clenched jaw, feeling keyed up, restless and “on edge” 
as well as difficulty concentrating. These symptoms are 
a side effect of our body’s attempts to protect us; blood 
moves around our body and brain into our large muscles 
to get us ready to “fight” or to “flee”. This changes the 
feelings in our bodies. In short, the body is working hard 

to protect us which helps us feel calmer and at ease. The 
goal of relaxation exercises is to change these anxiety 
symptoms to a lower level7. Numerous interventional 
methods are employed to improve self-confidence, sport 
skills performance and satisfaction in athletes and the 
important role of such techniques in the improvement 
of athlete’s performance are noted in different studies8.

Materials and Methods

Study Design

Pre & Post Intervention Study 

Subjects

A convenient sampling of 35 female volleyball 
athletes between the age group of 18-29yrs for 11 
weeks was done. Subjects were included on the basis 
of functional movement screening (FMS). FMS score 
ranging from 0-14 was included. Subjects whose score 
ranging above 14 were excluded.

Procedure

The proposal was approved by Dissertation 
Committee of Department of Rehabilitation Sciences 
and the Ethical Committee of Jamia Hamdard. 
Permission was taken from the sports authority. Subjects 
were screened out for inclusion in the study. Informed 
consent was taken from the candidates. All participants 
were instructed in detail on how to perform the tests. 
Selected subjects were assessed with SCAT, AAHPER 
& TSCI prior to the treatment session. After completing 
the assessments, subjects were trained physically and 
mentally according to the proposed treatment protocol. 
On the end week, subjects were re-assessed with SCAT, 
AAPHER, TSCI to rule out the impact of physical and 
mental training. 

Outcome measures: 

• Functional Movement Screening (FMS)- It 
is a screening scale used in order to predict 
sports(volleyball) injuries. It contains 7 
components including deep squats, hurdle step, 
incline lunge, shoulder mobility, active SLR, 
trunk stability, pushups, rotatory stability. 
Scoring: Subjects ranging from 0-14 will 
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require physical and mental training and those 
subjects ranging above 14 will require no to 
minimal physical and mental training. 

• Sports Competition Anxiety Test (SCAT)- It 
is questionnaire having 15 questions having 
answers in form of “rarely”, “sometimes” and 
“often”. Scoring has 3 divisions if scored less 
than 17 means low level anxiety, if score is 
between 17 to 24 then average level anxiety and 
if the score is more than 24 then high level of 
anxiety. 

• Vealey’s Trait Sport-Confidence Inventory 
(TSCI)- This inventory contains 13 questions 

and participants have to answer the questions 
based on how confident participants feel when 
they compete in their sport. Participants have 
to circle numbers from the scale 1 to 9. Scale: 
1=Lowest ;5=Medium ;9=Highest. In Scoring, 
simply add up the 13 numbers participants 
circled to obtain a score ranging from a low of 
13 to a high of 117. 

• AAHPER Motor Fitness Test – It consist of 
motor tests (Shuttle run, 600-yard dash, Long 
Jump, Pull ups, Sit-Ups, 50-yard dash). 

§ TABLE 1: WEEKLY TRAINING PROTOCOL

First & Second Week
Screening of Interested Candidates using FMS (Functional Movement Screening).

Assessing Competitive Anxiety level, Self Confidence and Physical Fitness of selected subjects using 
SCAT, AAPHER and TSCI.

For 8 weeks
 (Physical & 

Mental Training)

-Third & Fourth week (30 
Minutes)

-Fifth & Sixth week (30 
Minutes)

-Seventh & Eight week (1 
Hour)

Ninth & Tenth Week (1 hour)

Selected subjects will be given Sports Injury Prevention booklet* and will undergo physical & 
mental training session. This period will be divided into 4 sessions, each session including 2 weeks 

of physical and mental training.

05 minutes- Warm up exercises including Stretching, jumping jacks, and sprints.
15 minutes- Agility exercises including shuttle run, shuffling, lateral hops, and shoulder 

mobility exercises.
10 minutes- Cool down exercises including Long hold static muscle stretching, Jacobson’s 

Relaxation Technique, Diaphragmatic Breathing, and Gentle self-massage.

05 minutes-Warm up exercises
15 minutes- Strengthening exercises including bridging, Squats, Lunges, push up, Chin ups, 

Rotator Cuff strengthening exercises
10 minutes- Cool down exercises.

15 minutes-Warm up exercises
30 Minutes- Plyometric including Squat Jump, Split Squat Jump, Lateral Haiden, Depth Jump

15 minutes- Cool down exercises.

15 minutes- Warm up exercises
30 minutes- Agility (Shuttle run), Strengthening (Lunges, Push up, Chin ups), Plyometric 

(Depth Jump, Squat Jumps)
15 minutes-Cool down exercises.

Eleventh Week Re-assessment of selected subjects using SCAT, AAPHER, TSCI and collecting data.
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Data Analysis

                     TABLE 2: PRE-POST DATA ANALYSIS

Variables Mean Standard 
deviation t-value Significance 

level

SITPRE - 
SITPOST -8.314 2.083 -23.612 .000

FLPRE - 
FLPOST -7.229 1.629 -26.260 .000

SHPRE - 
SHPOST 2.943 .802 21.700 .000

STPRE - 
STPOST -9.143 4.045 -13.372 .000

Y50PRE - 
Y50POST 1.543 .561 16.282 .000

Y600PRE - 
Y600POST 2.571 .655 23.238 .000

TSCIPRE - 
TSCIPOST1 -29.743 9.294 -18.933 .000

SCATPRE- 
SCATPOST1 26.14 3.533 NS NS

                     TABLE 3: PERCENTAGE ANALYSIS

TOTAL PARTICIPANTS = 35

SCAT AND TSCI

MEASURES
NO. OF 

BENEFITTED 
PARTICIPANTS

NO. OF NON 
BENEFITTED 

PARTICIPANTS

1.CONFIDENCE (Asessed through TSCI) 23 (66%) 12 (34%)

2.ANXIETY (Assessed through SCAT) 25 (71%) 10 (29%)

AAPHER-MOTOR FITNESS TEST

MEASURES
NO. OF 

BENEFITTED 
PARTICIPANTS

NO. OF NON 
BENEFITTED 

PARTICIPANTS
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1.SIT-UPS-no. 27 (77%) 8 (23%)

2. FLEXED ARM HANG(GIRLS) 32 (91%) 3 (9%)

3. SHUTTLE RUN-10sec 23 (66%) 12 (34%)

4. STANDING LONG JUMP-cm 19 (54%) 16 (46%)

5. 50 -YARD DASH-sec 18 (51%) 17 (49%)

6. 600-YARD RUN-minutes 19 (54%) 16 (46%)

Discussion

This study was set out to investigate and assess the 
Impact of the Physical & Mental training on the physical 
fitness of Female Volleyball Athletes and to assess the 
impact of the physical & mental training on competitive 
anxiety level and self-confidence of Female Volleyball 
Athletes in order to prevent the chances of injury during 
Volleyball and to educate the proper techniques for the 
sports injury prevention.

A total of 35 participants were included in the study. 
The participants were assessed pre and post the study to 
find the result and prove the hypothesis.

The participants were assessed on the basis of three 
scales. The pre and post results were analysed on T Test 
and Percentage analysis.

The results were supported by the similar findings in 
the study: Govind B.Taware, Milind V.Bhutkar, Anil 
D.Surdi (JKIMSU,2013) conducted a study on A Profile 
of Fitness Parameters and Performance of Volleyball 
Players stated that ball games require comprehensive 
ability including physical ,technical, mental and tactile. 
Among them, physical abilities exert marked effects on 
the skill of the players themselves and the tactics of the 
team1.

On Pre-Post analysis, Confidence level (assessed 
through TSCI), Motor fitness level (assessed through 

Cont... TOTAL PARTICIPANTS = 35 TOTAL PARTICIPANTS = 35 TOTAL PARTICIPANTS = 35

AAHPER), the T- test results were significant which 
shows that the confidence level and motor fitness level 
during training were remarkably improved. However, 
on T test analysis of anxiety level (assessed through 
SCAT) the result was not significant which shows that 
the training was not that impactful to enhance anxiety 
level of the participants. 

Similar results were found by Kleinmann (Journal 
of Sports Psychology,1977) who recognized anxiety 
into 2 paradigms: facilitating and debilitating they are 
evaluated on the basis of the outcome they produce. 
According to Young facilitating anxiety is positive force 
which is witnessed in form of improved performance 
whereas debilitating anxiety is negative force which 
indicates poor performance3. Ethan R.J, Zing Li 
(International Journal of Physical Education, Sports and 
Health, 2012) conducted a study on Effect of Anxiety 
on physical fitness of Female Volleyball Athletes in 
which they stated that anxiety of a competitive athlete 
effects their mind which overall leads to decline in their 
physical performance. Hence, he believed that relaxation 
exercises are key to athlete’s good performance and their 
success7.

The different components of the scales used were 
also analysed through percentage analysis to find the 
number of benefitted participants through the physical 
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and mental training. 66% of the participants had shown 
improvement in the confidence level after the training 
whereas 71 % had shown improvement in the anxiety 
level after the training. On analysing 6 components of 
motor fitness on the basis of AAHPER Motor fitness 
test, 77% got benefitted in the Sit Ups training, 91 % got 
benefitted in flexed arm hang training. 66% had shown 
improvement in shuttle run training. 54 % participants 
had shown improvement in standing long jump and 600-
yard run training whereas 51 % participants had shown 
improving in 50-yard dash training.

Conclusion

In my pre-post study design, to investigate and 
assess the Impact of the Physical & Mental training on 
the physical fitness of Female Volleyball Athletes and to 
assess the impact of the physical & mental training on 
competitive anxiety level and self-confidence of Female 
Volleyball Athletes in order to prevent the chances of 
injury during Volleyball and to educate the proper 
techniques for the sports injury prevention.

On analysing the physical fitness through AAHPER 
scale, the pre post results were highly significant which 
proves the physical training sessions of 11 weeks were 
effective in the improvement of the physical fitness of 
female Volleyball players. The Confidence level were 
remarkably improved after training sessions as the T 
test pre post analysis was highly significant. The anxiety 
level of the participants was shown improvement in 
the percentage analysis when they were assessed pre 
and post training sessions through SCAT Scale. On the 
basis of the findings, it can be concluded that Interval 
Training session (Physical and Mental) are effective on 
the overall performance of: Female Volleyball Athletes.
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Abstract

Background and Objectives: Weaving is the second biggest source of income after agriculture and remains 
important to India’s economy with roughly 4.3 million people involved, of which 61% are from North-East 
India. Arunachal Pradesh, one of the North-East states has its own unique method of weaving where it 
demands long sitting without back support for hours that can develop Musculoskeletal Disorders (MSD). 
Thus, the study aims to estimate the prevalence of Work-Related Musculoskeletal Disorders (WRMD) and 
severity of disability due to Low Back Pain (LBP) among traditional weavers of Arunachal Pradesh.

Methods: A cross-sectional study was conducted in five districts of Arunachal Pradesh. 210 traditional 
weavers were randomly selected. Subjects were screened for Work-Related Musculoskeletal Disorders 
(WRMD) using Nordic Musculoskeletal Questionnaire (NMQ) following which, the weavers that reported 
Low Back Pain (LBP) were screened for the severity of disability using Modified Oswestry Low Back Pain 
Disability Questionnaire (M-OSW). Results obtained were statistically analysed using SPSS 25.0.

Results: The result showed highest prevalence of musculoskeletal disorder in lower back, of which 79.2% 
had trouble in last 12 months, 69.7% was having trouble during last 7 days and 62.9% were prevented 
from doing normal activities during last 12 months. A total of 36.6% had mild disability, 60.6% moderate 
disability and 2.8% severe disability due to low back pain.

Conclusion: This study concluded that, prolong work exposure and awkward work postural demand 
increases the incidence of musculoskeletal disorders.

Keywords: Traditional weaver, Work-Related Musculoskeletal Disorder, Low Back Pain, Nordic 
Musculoskeletal Questionnaire, Modified-Oswestry Low Back Disability Questionnaire.

Introduction

Weaving is recognized to be one of the oldest 
surviving crafts in the world1 and it is the second biggest 
source of rural employment after agriculture.2 Handloom 
is an important cottage industry among developing 
countries like India, Pakistan, Bangladesh, Iran, Turkey 
and China, where traditional ways of weaving is still 
significantly practiced.3 India has the highest capacity 
of loom with a share of 61 percent in the world loom 
age.4 According to The Fourth All India Handloom 

Census 2019-20 by Ministry of Textiles, Government of 
India, total number of households engaged in weaving 
activities (weaving and allied activities) is 26.73 lakhs, 
of which 22.5 lakhs are located in rural areas with 72% 
of handloom weavers being female.5

Weaving is considered to be one of the most tedious 
profession, that demands long hours of static work 
which can develop Musculoskeletal Disorders (MSD) 
as awkward posture, repetitive movements and contact 
stress are common.6 It involves numbers of repetition 
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in work, causing musculoskeletal strain increasing the 
possibility of fatigue and insufficient tissue recovery 
period leading to pain and discomfort.7

Domestic weaving provides livelihood to a 
considerable group of population exposing weavers 
to occupational risk factors.8 A high prevalence of 
musculoskeletal problem was reported among Iranian 
handloom weavers due to the constraints of working 
positions, poor design of loom, working times, repetitive 
work and seat type.9,10 Arunachal Pradesh has a total of 
77,600 weavers,5 still preserving its ancient culture and 
traditions and renowned for its striking garment designs. 
Weaving is one of the oldest cultural practice being 
followed from generation to generation. Though modern 
tool has been introduced with the advent of modernity, 
the importance of the traditional loom and products 
made from it have not at all diminished.

“Work-Related Musculoskeletal Disorders” 
(WRMDs) is a term used to describe a painful or 
disabling injury to the muscle, tendon or nerves caused 
or aggravated by work.11 Several studies on handloom 
weavers have showed that there are a high rate of work-
related musculoskeletal problems throughout the World 
and is a major cause of disability affecting not only 
individual but the society as a whole.12

Low Back Pain (LBP) is considered to be one of 
the most common occupational health problems. It is 
defined by Last JM et al. as “a non-specific condition 
that refers to complaints of acute or chronic pain and 
discomfort in or near the lumbosacral spine”.13 Kraemer 
et al. 1985 stated prolong sitting leads to isometric 
contraction of back muscles leading to endomuscular 
pressure restricting blood flow, resulting in ischemia 
which reduces energy requirements of the muscles 
causing muscle fatigue.14 Prolong flexion of the spine 
leads to increase intervertebral joint laxity and fluid loss 
in the intervertebral discs15 and the intra-discal pressure 
at the lumbar region is high both in sitting and trunk 
bent forward posture.16 Insufficient recovery time are the 
contributing factors to develop Low Back Pain (LBP).17

The weaving method of Arunachal Pradesh also 
consist of several occupational related risk factors 
where it demands them to remain in a long sitting, trunk 

forward bent position for many hours at a stretch and an 
activities like pulling, pushing, lifting the tools, working 
while bent or twisted at the waist and repetitive motions 
with hands/wrists and gripping is required.

The activity like twisting and bending of vertebral 
column subject weavers to undue stress while working 
in sitting position.12,18,19

Study done in Lakhimpur District Assam have 
reported highest prevalence of discomfort in the waist 
among weavers. Also, a study done by D. C. Metgud et 
al20 on women textile workers of Belgaum in the spinning 
section with similarly long sitting posture without back 
rest revealed highest pain in the low back. A study done 
by Geetashree B on weavers also showed that, about 
47.5% respondents perceived very severe pain in back 
and less than 45% respondents made complaint of severe 
pain in low back.21

Although several studies on Work-Related 
Musculoskeletal Disorders (WRMDs) and occupational 
Low Back Pain (LBP) has been conducted in various 
states of India, the weaving tool and method used by the 
local weavers in Arunachal Pradesh is different from the 
mainstream India, their findings and results may show 
variation or in-applicability to the people of Arunachal 
Pradesh. Hence, there is a need to establish prevalence 
of Work-Related Musculoskeletal Disorders (WRMDs) 
and severity of disability due to Low Back Pain (LBP) 
among traditional weavers of Arunachal Pradesh for 
the ergonomic changes to bring about and to assist in 
planning management strategy including awareness, 
education and treatment to prevent Work-Related 
Musculoskeletal Disorders (WRMDs).

Aim and Objectives of the Study

Primary objective:

To estimate the prevalence of Work-Related 
Musculoskeletal Disorders among traditional weavers 
of Arunachal Pradesh.

Secondary objective:

To assess the prevalence of severity of disability 
due to Low Back Pain among traditional weavers of 
Arunachal Pradesh.
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Materials and Method 

Research design –A Cross sectional study.

 Source of data - Five districts of Arunachal Pradesh 
(West Kameng, Lower Subansiri, West Siang, East 
Siang and Namsai).

Study settings - Individuals, self-help groups, 
societies, private small scale industries and Government 
textiles and handicraft centres.

Sampling design - cluster sampling technique 
(randomly recruited).

Sample size (n)=210, from each cluster, sample size 
(n)= 210/5 = 42.

Inclusion Criteria

Traditional weavers. >14 years of age.

Women weavers.

Weaving experience of more than 12 months and 
beyond. Should be into weaving phase.

Had no history of MSDs before starting the weaving. 
Residing within the Study settings.

Willing to participate in the study and sign the 
informed written consent. Parents willing to sign the 
informed written consent for minor weavers. Minor 
weavers willing to sign the informed written assent.

Exclusion Criteria

Musculoskeletal disorder due to trauma or any 
accident. Musculoskeletal disorder due to neurological 
disorders. Congenital deformities.

Musculoskeletal degenerative conditions. Any 
spinal surgeries.

Pregnant and lactating mother.

Procedure

A pilot study was conducted at one of the private 
weaving industry at Lepakshi, Andhra Pradesh with 
10% of the calculated sample size to standardize the 
questionnaire.

The five districts (West Kameng, Lower Subansiri, 
West Siang, East Siang and Namsai) of Arunachal Pradesh 
were randomly selected for the study. These five districts 
were considered as clusters to give over all representation 
to the entire State. An approval was obtained from the 
Institutional Ethics Committee (IEC) of R. V. College of 
Physiotherapy®. The researcher contacted the Director 
Textile and Handicrafts, Government of Arunachal 
Pradesh and permission was obtained to collect data 
across the five districts. Individuals, self-help groups, 
societies, private small scale industries and Government 
textiles and handicraft centers had been visited to screen 
the weavers population matching inclusion and exclusion 
criteria. From each cluster 42 subjects were selected 
based on cluster sampling technique. An informed 
written consent from the subjects were obtained after 
explaining to them the purpose of the study in their own 
language. The researcher collected the data from each 
selected subjects by direct oral interview technique using 
the Nordic Musculoskeletal Questionnaire (NMQ)22 
including demographic data to estimate the prevalence 
of Work-Related Musculoskeletal Disorder (WRMD) 
and the Modified Oswestry Low Back Pain Disability 
Questionnaire (M-OSW)23,24 were administered to the 
subpopulation of weavers who reported experiencing 
low back pain on the NMQ to assess the level of severity 
of disability due to low back pain. The collected data 
was analyzed.

Result Analysis

All the categorical variables was presented in the 
form of frequency tables and graph wherever necessary. 
The quantitative variables was summarized using mean 
± standard deviation with 95% confidence interval. The 
data was entered using Statistical Software namely SPSS 
version 25.0, Microsoft Excel 2013 and Microsoft word 
2013 was used to draw tables and graphs.

In the present study, the mean (±SD) age of the 
weavers was 38.79 (±12.844) years.

Maximum weavers (28.1%) were age ranged from 
21-30 years (Table 1). The present study shows that 
majority of the weavers (40.7%) were having high 
school education.
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The analysis shows that maximum weavers (63.3%) belong to middle income level in Standard of Living Index. 
25.4% belong to low income level and 11.3% belong to high income level.

Duration of weaving Number (n=221) Percentage (%)

(yrs)

1-10 95 43.0

10-20 62 28.1

20-30 30 13.5

30-40 27 12.2

40-50 5 2.3

50-60 2 0.9

Mean=16.63 ((±12.966)

In this study, the mean (±SD) of working hours distribution was 5.88 (±1.636) hours per day. 61.5% weavers 
were working for 6-10 hours per day and 38.5% weavers were having 1 to 5 hours of weaving per day.

Present study showed that maximum weavers were affected in Lower Back(79.2%) during the last 12 months. 
Followed by Upper Back (62.9%), Knee (52.5%), Neck(52.0%), bilateral Shoulder (50.3%), Bilateral Elbow 
(43.0%), Ankle (43.0%), Bilateral Wrist(42.6%), Hips (36.7%), Right Wrist (7.2%), Right Shoulder (5.4%), Right 
Elbow (2.7%), Left Shoulder (0,9%), Left Elbow (0.9%) and Left Wrist (0.9%).

Table 2: The Prevalence of Musculoskeletal Disorders in weavers during last 12 months.

Pain in body parts Number (n=221) Prevalence (%)

Neck 115 52.0

Shoulder Right 12 5.4

Left 2 0.9

Both 111 50.3

Elbow Right 6 2.7

Left 2 0.9

Both 95 43.0

Wrist Right 16 7.2

Left 2 0.9
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Both 94 42.6

Upper Back 139 62.9

Lower Back 175 79.2

Hips 81 36.7

Knee 116 52.5

Ankle 95 43.0

Among all weavers mostly found in lower back (69.7%) had problem during last 7 days. Upper back was the 
second highest (49.8%), Knee (45.7%), Neck (38.9%), Bilateral Shoulder (38.5%), Ankle (33.5%), Bilateral Wrist 
(33.0%), Bilateral Elbow (30.8%), Hips (25.8%), Right Wrist (8.1%), Right Shoulder (6.3%), Left Shoulder (0.5%), 
Left Elbow (0.5%) and Left Wrist (0.5%) was having trouble due to musculoskeletal disorders during last 7 days.

Table 3: The Prevalence of Musculoskeletal disorders in weavers during last 7 days

Pain in body parts Number (n=221) Prevalence

(%)

Neck 86 38.9

Shoulder Right 14 6.3

Left 1 0.5

Both 85 38.5

Elbow Right 7 3.2

Left 1 0.5

Both 68 30.8

Wrist Right 18 8.1

Left 1 0.5

Cont... Table 2: The Prevalence of Musculoskeletal Disorders in weavers during last 12 months.
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Both 73 33.0

Upper Back 110 49.8

Lower Back 154 69.7

Hips 57 25.8

Knee 101 45.7

Ankle 74 33.5

The prevalence of musculoskeletal disorder affecting ADL during last 12 months showed more than a half of 
the weavers i.e 62.9% were affected by lower back. Less than a half i.e. 42.5% due to knee and 42.1% due to Upper 
Back. Followed by 36.2% due to shoulder, Wrist (34.4%), Neck (32.6%), Ankle (31.2%), Elbow (29.0%) and Hips 
(24.4%)

Table 4: The Prevalence of Musculoskeletal disorders affecting ADL during last 12 month in weavers

Pain in body parts Number (n=221) Prevalence

(%)

Neck 72 32.6

Shoulders 80 36.2

Elbows 64 29.0

Wrist 76 34.4

Upper Back 93 42.1

Lower Back 139 62.9

Hips 54 24.4

Knee 94 42.5

Ankle 69 31.2

Cont..  Table 3: The Prevalence of Musculoskeletal disorders in weavers during last 7 days



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            77

The present study observed that from the total prevalence of Musculoskeletal Disorders in Low Back 36.6% had 
minimal disability, 60.6% had moderate disability and 2.8% had severe disability.

Table 5: The Prevalence of Severity of disability due to Low Back Pain

Severity of Low Back Number (n=175) Prevalence

Pain (%)

Minimal Disability (Score 64 36.6

0-20%)

Moderate Disability 106 60.6

(Score 21-40%)

Severe Disability 5 2.8

Discussion

Weaving is one of the most tedious profession, with 
long hours of static work that develops Musculoskeletal 
Disorders (MSD).6 In the World of mechanization, 
the traditional domestic weavers plays a major role in 
preserving culture with its unique design and method 
of weaving, providing livelihood to a large section of 
population.

The numbers of repetition in work causes 
musculoskeletal strain increasing the possibility of 
fatigue and insufficient tissue recovery period leading to 
pain and discomfort.7 Awkward postures adopted by the 
workers is one of the most important factors of their poor 
working efficiency and prevalence of Musculoskeletal 
Disorders (MSD).

The findings of this study confirm the work-related 
stress on weavers. In the present study, the highest 
prevalence of musculoskeletal disorder was found in 
low back, of which 79.2% had trouble in last 12 months, 
69.7% was having trouble during last 7 days and 62.9% 
were prevented from doing normal activities during last 
12 months. The prevalence of musculoskeletal disorders 
during last 12 months revealed that maximum of them 

i.e. 79.2% were having pain in lower back. A previous 
study finding by Naz H et al. showed highest prevalence 
of pain due to musculoskeletal disorders during last 
12 months in Right Wrist (76.56%)3 and in a study by 
Rahman M et al. the highest prevalence was found in 
Hips (78.0%).25

The weaving method consists of several occupational 
related risk factors where it demands them to remain in a 
long sitting, trunk forward bent position for many hours 
at a stretch and an activities like pulling, pushing, lifting 
the tools, working while bent or twisted at the waist 
and repetitive motions with hands/wrists and gripping 
is required. The activity like twisting and bending of 
vertebral column subject weavers to undue stress while 
working in sitting position.12,18,19

Among all weavers mostly found in lower back 
(69.7%) had problem during last 7 days. Similarly, in 
a study by Naz H et al. maximum trouble during last 
7 days was found in lower back (59.38%)3. A finding 
by Rahman M et al. showed 69.72% respondents had 
trouble in Neck pain.25

In this study it was observed that due to Lower back 
pain 62.9% weavers were prevented from carrying out 
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their normal activities during last 12 months . Less than 
a half i.e. 42.5% due to knee and 42.1% due to Upper 
Back, followed by 36.2% due to shoulder, Wrist (34.4%), 
Neck (32.6%), Ankle (31.2%), Elbow (29.0%) and Hips 
(24.4%) were prevented from their normal activities in 
last 12 months.

A study done by D. C. Metgud et al20 to outline 
cardio-respiratory and musculoskeletal profile before, 
during and at the end of work on women textile workers 
of Belgaum in the spinning section with similarly long 
sitting posture without back rest. The study revealed that 
91% of the subjects suffered from at least one work-
related musculoskeletal pain in relation to length of 
occupational exposure and region-wise mapping of pain 
showed that percentage of postural pain in the low back 
(47%) was highest.

In the present study, among 177 weavers who 
reported lower back pain in musculoskeletal disorders 
questionnaire, 29.8% had mild disability, 48.0% 
moderate disability and 2.3% severe disability . A study 
done by Bori G et al. on weavers also showed that, 
about 47.5% respondents perceived very severe pain in 
back and less than 45% respondents made complaint of 
severe pain in low back.21 A study conducted by Hossain 
A et al. to find out the pattern and associated factors 
of musculoskeletal pain among handloom weavers 
revealed that 12.9% had mild lumbar spine pain, 55.9% 
had moderate pain and 31.2 % had severe pain in lumbar 
spine.26

From the above discussion it can be concluded 
that traditional weavers of districts of Arunachal 
Pradesh are equally affected with a high prevalence 
of musculoskeletal disorders that effects their ADL 
and productivity. There is an utmost and urgent need 
of appropriate measures to prevent musculoskeletal 
disorders among traditional weavers keeping in mind the 
cultural value of ancient weaving method.

Conclusion

The study found high rate of musculoskeletal 
disorders among traditional weavers. More than 79.2% 
of weavers suffered from musculoskeletal pain and 
Lower Back were the most prevalent site. Frequent 
breaks during work period and back support would 

reduce the Musculoskeletal stress on lumbar region. 
Based on the observations made, the study concluded 
that there is ample scope for ergonomic improvement 
keeping in view the need for maximum comfort to the 
weavers and the cultural importance of the traditional 
weaving method to promote their health and well-being 
and enhance their productivity and quality of work.

Limitations:

Unavailability of scales in local language.

Larger geographical area could have been included 
(present study included only five districts).

Current study was only determined to find the 
prevalence of WRMSD and did not include management 
to prevent WRMSD.

Scope for further study:

A high prevalence of musculoskeletal disorders 
exists among traditional weavers that effects their 
ADL, productivity and the quality of work. Further 
studies are needed to identify the specific risk factors 
for the ergonomic changes to bring about and to assist 
in planning management strategy including awareness, 
education and treatment to prevent Work-Related 
Musculoskeletal Disorders WRMDs.
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Absract
Background and Objectives: Long standing Diabetes Mellitus leads to Diabetic Peripheral Neuropathy in 
the subjects which alter their daily activities performed. As physical activities are the key elements to prevent 
the further progress of Diabetes Mellitus. The neuropathy also affects the postural stability leading to impaired 
balance and risk of falls in the subjects. The integrated activity of the motor and the sensory systems play an 
important role in maintain the postural stability which depends upon the strength of the core muscles and proper 
integrated activity of the proprioceptors of the lower limb. The prevalence of the Diabetic Peripheral neuropathy 
in India is around 10.5% to 32.2%. The Toronto Clinical scoring System is used as a marker to assess the level 
of neuropathy which has a relation on the stability. Thus, the aim of the study is to find the effectiveness of 
proprioception exercise or core stability exercise on balance in Diabetic Peripheral Neuropathy subjects.

Objectives: To assess the effectiveness of core stability exercise on balance in Diabetic Neuropathy subjects.To 
assess the effectiveness of proprioception exercise on balance in Diabetic Neuropathy subjects. To compare the 
effectiveness of core stability exercise and proprioceptive exercise on balance in Diabetic Neuropathy subjects.

Design: Comparative Randomized Parallel Open Label Study 

Methods: Eighty subjects between the age 40-60 years were recruited for the study. Written informed consent and 
institutional ethical clearance was obtained. Demographic data were obtained and subjects were assigned to one 
of two groups: Group A: experimental group given Proprioception exercise (n=40) and Group B: control group 
given Core Stability exercise (n=40). The therapy was given for six weeks with three days in a week and was 
measured with Berg Balance Scale as an outcome measure at the end of the 6 week protocol. Results: Both the 
groups showed improvement in the balance according to the Berg Balance Scale. The mean ± SD of pre and post 
Berg Balance Scale of GROUP A was 37.18 ± 4.81 and 39.41 ± 4.95 respectively and that of GROUP B was 36.95 
± 4.27 and 38.55 ± 4.29 respectively. Conclusion: The results showed a significant improvement within Group 
A and Group B (P<0.001) but there is no significant improvement between both the groups (P>0.05). Thus the 
study concluded that proprioception exercise and core stability exercise are worthwhile in improving the balance 
in subjects with diabetic peripheral neuropathy.

Keywords: Diabetic Peripheral Neuropathy, Proprioception Exercise, Core Stability Exercise, Berg Balance 
Scale, Toronto Clinical Scoring System
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Introduction

Diabetes Mellitus (DM) is a metabolic disorder due 
to increased blood sugar (glucose) level which is called 
(hyperglycemia), type 2 diabetes, the cause is mainly 
either due to insulin resistance to action on the cells (a 
hormone that is responsible for the regulation of the 
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movement of sugar into the cells) or there is reduction 
in the production of insulin that maintains the normal 
glucose level.1 Diabetic peripheral neuropathy (DPN) 
is a polyneuropathy that may cause a damage to the 
peripheral nerve fibers, sensorimotor, and autonomic 
system.2 When there is a progression in the condition 
it may lead to increased postural sway, gait deviations, 
abnormal neuromuscular control and increased reaction 
time, these all will lead to falls as the suffers this due 
to reduction of balance.4 Postural stability is maintained 
by the combined action of the sensory feedback of the 
body that includes vestibular, visual and somatosensory 
system.8

 Somatosensory system consist of muscle, joint, 
and cutaneous mechanoreceptors, as the proprioception 
is present in muscle spindle and joint so its affection 
cause disturbance in balance. 9, 2 These receptors have 
integration in the central nervous system to produce 
sensation of joint and its position and movement. 9 DPN 
affect the proximal and the distal peripheral sensory and 
motor nerves.8 Previous studies revealed that patients 
with diabetic peripheral neuropathy suffer from posture 
instability and balance impairment issues. The affection 
of the balance is due to the dynamic postural sway and 
in addition to increased muscular effort to maintain the 
balance in diabetic patients with neuropathy.11

The risk of fall is increased due to increase in 
postural sway and as there is increased muscular effort 
required to maintain the balance of the body. Core 
stability describes the ability to control the position and 
movement of the central portion of the body.11 Thus 
by targeting the muscles deep within the abdomen that 
assist in the muscles.12 Maintenance of good posture and 
provide the foundation for all arm and leg movements. 
Core stability exercises allow the body to maintain its 
balance by improving the strength of core.11 The aim of 
the study is to compare the effectiveness of proprioception 
exercise and core stability exercise to improve balance 
in Diabetic Peripheral Neuropathy subjects.

Materials and Methods

Informed consent was obtained from each subject 
after explaining the study and test procedure. 

Demographic data was collected and recorded.

Research Design: 

Comparative Randomized Parallel Open Label 
Study

Sources of data:

· Shirdi Sai Baba Hospital 

·  Conquistar Physios Clinic

Duration – 6 months

Materials Required:

• Toronto Clinical Neuropathy Scoring System 
Sheet

• Reflex Hammer, Tuning Fork 128 Hz

• 10g monofilament, hot and cold test tubes

• Berg Balance Scale (BBS) Sheet

• One standard chair with arm rest

• Footstool/step

• Stopwatch/ or wristwatch

• 15 foot walkway

• Stationaries

Sample and Sampling Technique:

Sample size: 80 subjects calculated 40 per arm for 
the study were taken

Sample size calculation: α = 0.05 (type-1 error), d = 
15% =0.15 (anticipated error), p = 0.105 (prevalence), q 
= 0.895 (1-p)

                

Sampling technique: Convenient sampling

Inclusion Criteria:

· Subjects willing to sign the written informed 
consent

• Subjects diagnosed with Type 2 DM, DPN

• Subjects with 40 to 60 years

• Subjects with an ability to walk independently

• Subjects with T2DM for ≥ 10 years and DPN 
for ≥ 1year
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• Subjects with BBS score of low and medium 
risk 

• Subjects with mild to moderate neuropathy

Exclusion Criteria:

•  Subjects with impaired visual or vestibular 
impairment and systemic illness

• Subjects unable to provide a proper medical 
history

• Subjects with neuropathies due to non-diabetic 
cause

• Subjects with any other neurological condition 
that can impair balance

• Subjects with any other musculoskeletal 
conditions that cause pain and instability

• Subjects with severe diabetes with foot ulcers or 
foot deformities

• Subjects with any kind of lower limb amputation

Measuring Tool:

Berg Balance Scale used as outcome measure tool. 
In pre- intervention the BBS was used as a screening 
tool for inclusion criteria to include mild and moderately 
balance affected subjects into the study. In post-
intervention after the 6 months of intervention the BBS 
was used as a screening tool to note the improvement 
of balance that occurred due to the interventions given.

Procedure:

Figure 1: Diagrammatic representation of the 
method implementation 

Pre intervention screening for neuropathy was done 
by TORONTO CLINICAL SCORING SYSTEM and 

the balance was screened using BERG BALANCE 
SCALE.

The therapy was given in the following manner:-

· GROUP A (PROPRIOCEPTION EXERCISE) 
= 40 subjects

Ø Proprioception Exercise :

  Exercises included one leg balance, forward leg 
swings with knee extension, backward leg swings with 
knee flexion, toe walking, heel walking, cross-body 
leg swings right and left sides, partial squat, single-leg 
squat, blind advanced one leg balance, and side lunge1, 
Dynamic walking exercise, active range of motion 
exercise of upper and lower extremity, foot care and 
dietary advice.1

Ø Duration:

  Each session was done for 45 minutes with 1 
minute rest for every 5 minute of exercise for 3 times 
per week for 6 weeks.

· GROUP B ( CORE STABILITY EXERCISE) 
= 40 subjects

Ø Core Stability Exercise :

   Exercise included bridging, plank exercise on 
knee and elbow, cat curl exercise, abdominal  crunch 
and oblique crunches, fall out exercise, seated marching 
exercise, lean exercise, twist exercise, Dynamic walking 
exercise, active range of motion exercise of upper and 
lower extremity, foot care and dietary advice .11

Ø Duration:

  Each session for one hour with 2 minute rest after 
each exercise for 3 times per week for 6 weeks.

At the end of 6 weeks balance measured using BBS 
and compared with the pre intervention score to know 
the effectiveness of the therapies.

Result Analysis

Data has been derived using descriptive and 
inferential statistics SPSS 23.0. The quantitative 
variables are presented on Mean ± Standard Deviation 
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(SD) [Min-Max]. Unpaired t-test has been used to find 
significance of the study parameters between groups. 
While paired t-test has been used to find significance of 

the study within the groups. Microsoft word and Excel 
have been used to generate graphs, tables etc.

Table 1: Age distribution of subjects

Age (yrs)
Proprioception Exercises Core Stability Exercise

Number Percent Number Percent

41 - 45 0 0 3 7.9

46 - 50 18 46.2 18 47.4

51 - 55 14 35.9 10 26.3

56 - 60 7 17.9 7 18.4

Total 39 100.0 38 100.0

The table 1 shows that majority of study subjects in Proprioception exercise and Core Stability exercise groups 
are 46.2% and 47.4% in 46-50 years, followed by 35.9% and 26.3% in 51-55 years. In age group of 56-60 years 
17.9% and 18.4% are present respectively in both the groups [There were 40 subjects per arm, but in Proprioception 
exercise one subject drop out and in Core Stability exercise 2 subjects drop out in middle of the study and hence there 
were 39 and 38 subjects respectively in the groups throughout the analysis].

Table 2: Gender distribution of subjects

Gender
Proprioception Exercises Core Stability Exercise

Number Percent Number Percent

Male 23 59.0 21 55.3

Female 16 41.0 17 44.7

Total 39 100.0 38 100.0

 Table 2  shows that Proprioception exercise group consider at total of 59% males and 41% females 
whereas in Core Exercise group 55.3% males and 44.7% females respectively.

Study groups
Sample 

size
Mean SD

Std. Error 
Mean

t - value P - value

Proprioception
Exercises

39 52.51 3.748 0.600

1.449 0.151
Core Stability 

Exercise
38 51.26 3.818 0.619
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Table 3: Age distribution among the groups

The table 3 shows that in this study Mean ± SD of age in Proprioception exercise was 52.51±3.75 years and in 
Core stability exercise was 51.26±3.82 years, the difference in the mean is not found statistically significant [t=1.449, 
P>0.151] this shows that there was equal age distribution to both the groups.

Table 4: Pre- and Post- data for outcome variable within Group A

Proprioception Exercises Sample size Mean SD
Std. Error 

Mean
t - value P - value

Pre-test BBS score 39 37.18 4.801 0.769

6.771 P < 0.001

Post-test BBS score 39 39.41 4.951 0.793

The table 4 shown above depicts pre and post data for outcome variables within group A. The mean ± SD of pre 
and post BBS score was 37.18±4.80 and 39.41±4.95 respectively which are statistically highly significant [t= 6.771, 
P<0.001]. The percentage of improvement within the group is about 6%.

Table 5: Pre and post data for outcome variable within group B

Core Stability
Exercises

Sample 
size

Mean SD
Std. Error

Mean
t - value P - value

Pre-test BBS score 38 36.95 4.268 0.692

5.763 P < 0.001

Post-test BBS score 38 38.55 4.298 0.697

The table 5 shown above depicts pre and post data for outcome variables within Group B. the mean ± SD of pre 
and post BBS score was 36.95±4.27 and 38.55±4.30 respectively which are statistically highly significant [t=5.763, 
P<0.001]. The percentage of improvement within the group is about 4%.

Table 6: Difference between pre and post outcome measure of both the groups

Time of measurement Study groups Sample size Mean SD Std. Error 
Mean t - value P - value

Pre-test BBS score

Proprioception
Exercises

39 37.18 4.81 0.769

0.224 0.823
Core Stability

Exercise
38 36.95 4.27 0.692

Post-test BBS score

Proprioception
Exercises

39 39.41 4.95 0.793

0.811 0.421
Core Stability

Exercise
38 38.55 4.29 0.697
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The table 6 shows the pre and post values of the 
outcome measure, with mean ± SD in proprioception 
exercise was 37.18±4.81 and 39.41±4.95 and for the 
core stability exercise was 36.95±4.27 and 38.55±4.29, 
they are not found statistically significant [where for 
proprioception exercise t=0.224, P=0.823 and for core 
exercise t=0.811, P=0.421]. This shows that even though 
the two therapies are significant in improving balance 
but there was no significant difference between the two 
therapies.

Discussion

Neuropathy is one of the most common complication 
present in diabetic individual.2 In diabetes because of the 
long period of time of high blood sugar level, this can 
cause damage to the nerve fibers, as diabetes is one of 
the several major causes of neuropathy.2 When there is 
a progression in the condition it may lead to increased 
postural sway, gait deviations, abnormal neuromuscular 
control and increased reaction time, these all will lead to 
falls as the suffers this due to reduction of balance.4 DPN 
affect the proximal and the distal peripheral sensory and 
motor nerves.8

Balance is an important parameter that is useful 
in our daily life activity.4 Balance is controlled by the 
feedback mechanism of the combined muscle action 
which depends on the postural sway information that 
is obtained from visual, motor, sensory, and vestibular 
receptors.2 The impairment in the body balance was 
found in the anteroposterior plane The affection of the 
balance is due to the dynamic postural sway and in 
addition to increased muscular effort to maintain the 
balance in diabetic patients with neuropathy.11

The present study was designed to compare the 
effectiveness of 6-weeks intervention of core stability 
exercise and proprioception exercise on balance in DPN 
subjects. The main finding of this study suggested a 
positive effect of both the exercises on balance with no 
significance between the two statistically. Proprioception 
exercise mainly focus on the sense of joint position that 
helps to maintain joint stability and posture that helps 
to improve somatosensory system which is affected in 
subjects with DPN.

In the previous study done by Kamtchi found that 
there was a significant improvement in the balance with 
proprioceptive training compared to backward walking 
training. The proprioception exercise in the present 
study was carried on for 6 weeks. The 6- weeks training 
duration was chosen as it would take minimum of this 
period for the neural and muscular adaptations to occur. 
A similar study done by Abeer-el-Wishy et al concluded 
that proprioceptive training along with conventional 
physiotherapy was found in improving proprioception 
sensation and balance which was carried out for the 6 
weeks of intervention.

Here in the present study Proprioception exercise 
has shown 6% improvement in balance and the Core 
Stability exercise group has shown 4%improvement 
in balance, which states that though both are equally 
effective but proprioception exercise shows more 
improvement then Core stability exercise in improving 
balance in Diabetic Peripheral Neuropathy. In this 
study Mean ± SD of age in Proprioception exercise was 
52.51±3.75 years and in Core stability exercise was 
51.26±3.82 years, the difference in the mean is not found 
statistically significant [t=1.449, P>0.151] this shows 
that there was equal age distribution to both the groups.
In the present study both core stability exercise and 
proprioceptive exercise improve balance at the end of 6 
week of training. The mean ± SD of pre and post BBS of 
Group A was 36.95±4.268 and 38.41± 4.129 and group 
B was 37.18± 4.801 and 39.41 ± 4.951 respectively. 
Though statistically the difference seemed to be not 
significant between the groups, clinically subjects trained 
with proprioception exercise for 6 weeks, thrice weekly 
showed better results than the core stability exercise 
group who underwent for same duration of intervention. 

The improvement of balance seen in proprioception 
training compared to control group due to enhanced 
training of the lower limbs in various levels of movement 
in the study enhanced the somatosensory integration for 
balance improvement. The result of the present study 
suggested a significant improvement in balance as the p 
value within the group was P≤0.05. But the effectiveness 
between the groups was found out to be statistically not 
significant suggesting both the forms of physical therapy 
were of similar benefits when done among the DPN 
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subjects to improve balance. Thus both the therapies help 
in reducing the risk of fall and thus improve the quality 
of the life of the individuals with Diabetic Peripheral 
Neuropathy.

Conclusion

The present study was intended to find the effect 
of core stability exercise and proprioception exercise 
in improving balance in diabetic peripheral neuropathy 
subjects. The results showed there is significant 
improvement within Group A and Group B (p<0.01) but 
there is no significant improvement between both the 
groups (P>0.05). It indicates that both the therapies were 
equally effective.

Thus, the study concludes proprioception and core 
stability exercises are worthwhile in improving balance 
in diabetic peripheral neuropathy subjects.

Limitations: 

There were in total three drop-outs in the study 
[one in Proprioception exercise group because of not 
appearing for the follow up and two drop-outs in Core 
Stability exercise group as one was unable to contact and 
the other could not continue the therapy because of some 
personal reason]. More intense follow up. Irregularity in 
the medicine intake used to affect the exercise program 
protocol. 

Further Recommendations: 

Studies with more sessions per week and longer 
follow up along with advice for home exercise program 
for long term benefits are recommended. Gender 
specificity can be recommended. Sensitivity and 
sophisticated outcome measures can be used.
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Abstract

Background and Objectives: The functioning of the hip and trunk muscles has an effect on low back 
region. Gluteus medius (Gmed) being the primary hip abductor plays a significant role in maintaining the 
stability of the pelvis. Despite the significance, this muscle activity is least addressed and is also thought 
to be one among the major causes of pain in the low back. The aim of the study was to compare the 
activity of Gmed in non-specific chronic low back pain (NSCLBP) and healthy individuals using Surface 
Electromyography (SEMG).

Methods: 506 subjects were screened, of which 200 subjects were selected. Group A: NSCLBP (n=100) 
and GROUP B: Healthy controls (n=100). Both groups were instructed to perform maximum voluntary 
contractions. The mean root mean square (RMS) value of Gmed muscle activity for the exercise task was 
recorded and analyzed using SEMG.

Results: The results demonstrated that the mean RMS value of the right Gmed muscle activity for GROUP 
A was lesser (53.00 ± 24.81) than GROUP B (87.9 ± 37.47). The mean RMS value of the left Gmed activity 
was also lesser for GROUP A (55.99 ± 27.21) compared to GROUP B (89.72 ± 39.83). The difference in 
means between the two groups showed highly significant outcome (P<0.001).

Conclusion: The study concluded that the muscle activity of Gmed between the groups was lesser in Group 
A compared to Group B indicating differential activation of the muscle in people with NSCLBP. However, 
there was no significant difference in mean RMS value of the right and left Gmed muscle activity when 
compared within the groups respectively.

Key Words: Gluteus Medius, Non-Specific Chronic Low Back Pain, Root Mean Square, Surface 
Electromyography 

Introduction

Low back pain (LBP) is neither a disease nor a 
diagnostic entity. It is defined as pain localized between 

the 12th rib and the inferior gluteal folds associated 
with or without leg pain.1,2  It is an extremely common 
problem that about 80% of the population reported to 
experience LBP at some point in their life.3,4

Chronic low back pain (CLBP) has been considered 
one of the main health care problems of the modern 
society.4 Non-specific low back pain is defined as 
LBP not attributable to a recognizable, known specific 
pathology. Repetitive trauma is the common cause of 
chronic mechanical LBP which is often secondary to 
workplace injury.5,6
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About 5% -15% can be attributed to a specific cause 
such as neoplasm, osteoporotic fracture or infection 
for LBP.7,8,9 For the remaining 85% - 95% of cases, the 
specific cause of LBP is unclear. Experimental studies 
suggest that LBP may originate from any one of a 
number of spinal structures and other factors including 
core strength, lumbosacral alignment and scapular 
positioning.1,7

LBP leads to functional disability resulting in a loss 
of number of days at work.10,11 The prevalence of LBP 
in Indian population is found to range from 6.2% - 92% 
which is found to be highest in the third decade of life 
and increases until the age of 60 or 65 years and then 
declines gradually.3,10 CLBP affects up to 23% of the 
population worldwide.6

Previous studies have found that biomechanical 
alterations to the spine caused by mechanical 
overburdening, incorrect posture, ergonomic 
characteristics of desks and chairs were the possible risk 
factors which potentially leads to the development of 
NSLBP among young adults. Other risk factors include 
sedentary lifestyle like spending hours with high-tech 
gadgets along with prolonged sitting in the class.12,13

The hip muscles play an important role in 
transferring forces to the spine in upright position. The 
Gmed stabilizes the femur and pelvis during weight 
bearing especially the stance phase of the gait cycle.14

Therefore, any imbalance in the gluteal muscles 
can lead to the development of LBP, in which the Gmed 
muscle being the most important pelvic stabilizer is least 
addressed, due to under usage by sitting for a prolonged 
period of time and non-usage of hip abduction related 
activities in lifestyle like squatting, cross-legged sitting 
and regular exercise can in-turn lead to pelvic instability 
which further accounts for LBP.15

SEMG is an important tool of biomechanical 
analysis which uses surface electrodes. It also facilitates 
tasks such as recording muscle activity, observes the 
activation of the musculature in a segment in response to 
the mobilization of other segments and initial evaluation 
during a therapeutic treatment or process. The degree of 
muscular activity reflects the level of muscular effort.16,17

Several studies have shown the activity of Gmed 
muscle by using SEMG while performing certain 
therapeutic exercises, but there are very limited studies 
that evaluated Gmed muscle activity tested in side-
lying hip abduction position in subjects with NSCLBP 
compared with healthy individuals; especially targeted 
to college going students. Hence, this study aimed to 
measure Gmed activity in people with NSCLBP using 
an EMG analysis.

Materials and Methods

Sources of data – 

IEM Department, MCA Department, ME 
Department, R.V. College of Engineering®, Bengaluru, 
Karnataka

Sampling technique – Purposive Sampling technique 

Sample size – n = 200

Group A – Non-specific chronic low back pain 
(n=100) and GROUP B – Healthy controls (n=100). The 
sample size was calculated using the following formula:-

n = (Z α/2+Zβ)
2p.q/d2

Inclusion Criteria

· Subjects who were willing to sign the written 
informed consent form and participate in the study. 

· Subjects with NSCLBP.

· Subjects age between 20-25 years.

· Subjects with BMI within normal range (18.5 – 
24.9 kg/m2).

Exclusion Criteria

· Subjects with neurological problems.

· Subjects with open wounds on the tested area.

· Subjects with any history of spinal surgery.

· Subjects with any hip implants. 

· Subjects with impaired sensations.

· Subjects with any congenital anomalies.
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· Subjects currently undergoing treatment for 
LBP.

· Pregnant and lactating women.

PROCEDURE

Informed written consent was obtained from the 
selected subjects after explaining the purpose and 
significance of the study in each department.

The researcher recruited the subjects based on 
inclusion and exclusion criteria with the help of a 
subjective Self-Reporting Questionnaire (non-validated)
to identify subjects with NSCLBP. Demographic data 
of the subjects were collected and recorded. Total 506 
subjects were screened from all the departments, out of 
which 304 subjects were excluded and 2 subjects denied 
to participate in the study. 

The recruited subjects were divided into two groups; 
GROUP A consisted of 100 subjects with NSCLBP and 
GROUP B consisted of 100 healthy controls. Enrolled 
subjects from both the groups underwent SEMG 
analysis.

EMG Instrumentation:

EMG Octopus Machine, Clarity Medical Pvt. Ltd., 
with 2 amplifier channels system was used for the study. 
It has bipolar surface electrodes which consists of 
10mm diameter electrodes, and 30mm diameter ground 
electrode. All the data recorded from the muscle activity 
were filtered with a bandwidth of 20Hz – 10KHz. 

SEMG Analysis:

Participants were instructed to perform 5 minutes 
of aerobic warm up before the test. The subjects were 
then instructed to lie down on the couch in side-lying 

position. The subject’s hip area was exposed and cleaned 
with alcohol wipes.

Electrode Placement:

Gluteus medius activity was recorded using bipolar 
surface electrodes.18 A hypoallergenic EMG gel was 
used and the electrodes were placed anterior to the 
gluteus maximus over the proximal 1/3rd of the distance 
between the iliac crest and the greater trochanter with 
an interelectrode distance of 2.5cm, while the ground 
electrode was placed on the greater trochanter.19,20,21

Gluteus medius Maximum Voluntary Activity:

Each subject’s right and left Gmed activity 
was elicited with the subject in side-lying hip 
abduction position approximately at 25 degrees. The 
physiotherapist offered resistance at the subject’s ankle 
and instructed the subject to push up/towards the ceiling 
while performing 3 repetitions of maximum voluntary 
contractions. Each contractions was sustained for 5 
seconds with a rest interval of 1 minute between the 
trials to avoid fatigue.22,18

A onetime measure of the Gmed activity for all the 
subjects in both the groups was conducted. The mean 
RMS data was collected from both the groups and 
analyzed statistically to find the difference.

Result Analysis

The quantitative variables were summarized by 
computing the Mean, Standard Deviation and Standard 
Error of mean. The difference within groups means were 
tested using Students’ paired t-test where the difference 
between the groups means were tested using Students’ 
unpaired t-test. The results were considered statistically 
significant whenever P ≤ 0.05.

Table 1: Age distribution of subjects studied.
Age (years) Group A Group B

20 50 39
21 22 32
22 13 23
23 11 4
24 2 1
25 2 1

Total 100 100
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Table 2: Gender distribution of subjects studied.

Gender Group A Group B

Male 70 62

Female 30 38

Total 100 100

Table 3: Mean ± SD of age and BMI for Group A and Group B.

Study groups Mean SD SE (Mean)

Age (years)
Group A 20.99 1.26 0.13

Group B 20.99 1.02 0.10

BMI (kg/m²)
Group A 22.12 1.90 0.19

Group B 21.68 2.00 0.20

Table 4: Comparison of root mean square (RMS) value of right gluteus medius activity and left gluteus 
medius activity between Group A and Group B.

Comparison between study groups Mean SD SE (Mean) t-value P-value

Right Gluteus Medius - 
mean RMS value (μV)

Group A 53.00 24.81 2.48
7.776 P <0.001

Group B 87.94 37.47 3.75

Left Gluteus Medius - 
mean RMS value (μV)

Group A 55.99 27.21 2.72
6.992 P <0.001

Group B 89.72 39.83 3.98

Table 5: Comparison of root mean square (RMS) value of right gluteus medius muscle activity and left 
gluteus medius muscle activity within Group A.

Comparison within 
Group A Mean SD SE (Mean) t-value P-value

Right Gluteus Medius - 
mean RMS value (μV) 53.00 24.81 2.48

1.623 0.108

Left Gluteus Medius - 
mean RMS value (μV) 55.99 27.21 2.72
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 Table 6: Comparison of root mean square (RMS) value of right gluteus medius muscle activity and 
left gluteus medius muscle activity within Group B.

Comparison within 
Group B Mean SD SE (Mean) t-value P-value

Right Gluteus Medius - 
mean RMS value (μV) 87.94 37.46 3.75

0.621 0.536
Left Gluteus Medius - 
mean RMS value (μV) 89.72 39.83 3.98

Discussion 

LBP is a musculoskeletal disorder that affects 
millions of people with a global lifetime prevalence 
of about 40%.23,24 Various researches and studies have 
found that Gmed muscle weakness can be a major 
contributing factor to LBP. 

Gmed plays a significant role in controlling 
transverse and frontal plane motion of the femur and 
hip thus providing stability to the lumbopelvic and hip 
complex. Gmed weakness may eventually lead to loss 
of dynamic lateral stability of the pelvis and lower back 
which may lead to the development of LBP.25

To our knowledge based on the literature search, 
no studies have been done to compare Gmed muscle 
activity in NSCLBP and healthy individuals measured 
with the hip abducted in side-lying position. The primary 
aim of this present study was to compare the difference 
of Gmed muscle activation in NSCLBP and healthy 
individuals using SEMG.

SEMG measures muscle electrical activity and is 
also used as a method to analyze muscle condition during 
rest and functional activities. The registered EMG signal 
from the muscle is the collective action potential of all 
the muscle fibers of the motor unit that fires together as 
they are innervated by the same motor neuron.26  Subjects 
with normal range of BMI were recruited since higher 
BMI increases the chance of crosstalk from the adjacent 
muscles as fatty tissue layer decreases the EMG signal 
amplitude.27

Both groups were instructed to perform maximum 
voluntary isometric contractions in side-lying hip 
abduction position. During an isometric contraction, 
motoneuron activity which is modulated is mediated by 
afferent inputs, Golgi tendon organs, muscle spindles, 
and small diameter afferents. RMS value was measured 
because it has been widely utilized for analyzing the 
muscle electrical signal that is captured as it reflects the 
physiological activity in the motor unit contraction.26,28

The results of this study showed that the difference 
in mean RMS value including both right and left Gmed 
muscle activity respectively was statistically highly 
significant (P<0.001), as the activity of the muscle was 
found to be lesser in NSCLBP group compared to the 
other group which indicated differential activation of 
the Gmed muscle in people with NSCLBP. However, 
no significant difference was found within the groups 
(Group A: P>1.108, Group B: P>0.536) when the 
muscle activity was compared on the right and left side 
of the hip.

In contrast to this study, a study done by Tracy 
Penney et al. on determining the activation of Gmed 
found that there was greater RMS of gluteus medius 
muscle on NSCLBP group compared to the control 
group when tested in unipedal leg stance (P=0.05) which 
may be likely due to a compensatory mechanism related 
to weakness of muscles;18  while other studies found 
there may be adaptation due to fatigue which in turn 
leads to firing of additional motor units to compensate 
the decrease in force of contraction.28,29
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While a study done by Fernanda G Santos et al., on 
activation of various targeted muscles during kneeling 
to half-kneeling task on women also found that Gmed 
muscle activity was lesser in NSCLBP compared to 
asymptomatic subjects. The study also mentioned that 
there was increased activity in lumbar erector spinae for 
the CLBP group while the other targeted muscles like 
obliquus internus abdominis along with Gmed were 
found to be lesser compared to the healthy group. Thus, 
the results also supported that Gmed muscle activity was 
comparatively lesser in individuals with NSCLBP.30

Conclusion

The results showed that the difference in mean RMS 
value of Group A for both right and left Gmed muscle 
compared to Group B was statistically highly significant. 
However, the difference in mean RMS value between 
the right and left Gmed within Group A and Group B 
did not show any statistical significance. Thus, the study 
concluded that Gmed activity was lesser in subjects with 
NSCLBP.

Limitations: The EMG signals processed for RMS 
value was recorded as the instrumentation does not 
permit MVIC. Subjects working out on a daily basis or 
players were not excluded which may have influence the 
outcome. Gender distribution in both groups were not 
equally proportional.

Further Recommendations: Association between 
muscle strength and activation of the specific muscle 
can be carried out in future research. Specific gender 
distribution can be recommended. Higher age group 
population can be included.
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Abstract

Background: Sub-acromial impingement syndrome is one of the commonest musculoskeletal disorders. 
Abnormal posture and scapula dyskinesis are considered major risk factors for developing shoulder pain. 

Methods: A retrospective cross-sectional study was carried out involving 68 participants. Scapula posture 
assessed using acromion to plinth distance, distance from T4 to medial border, distance from T7 to inferior 
angle and observation was analyzed.

Results: The affected side demonstrated a significantly greater acromion to plinth distance (affected side: 
6.71±1.27 cm, non-affected side: 6.0±1.3 cm, p<0.0001), lesser distance from T4 to medial border (affected 
side: 6.33±1.33 cm, non-affected side: 6.60±1.28 cm, p=0.0034) and lesser distance from T7 to inferior 
angle (affected side: 6.8±1.98 cm, non-affected side: 7.37±2.03 cm, p<0.0001) as compared to the non-
affected side. On observation, the superior angle on the affected side was elevated in 62.8% subjects and 
medial border and inferior angle were closer to midline in 34.2% and 37.1% subjects, respectively.

Conclusion: Scapula posture is altered in the patients with SIS, not only on the symptomatic but also 
asymptomatic side. Thus, assessing and correcting scapular alignment should be considered as an important 
aspect in the rehabilitation of patients with sub-acromial impingement syndrome.

Keywords: Acromion to plinth distance, Scapula posture, Shoulder pain, Sub-acromial impingement 
syndrome

Introduction

Shoulder pain ranks as the third most common 
musculoskeletal disorder, having a lifetime prevalence 
of 70%.[1] The common causes for shoulder 
pain include periarthritis or adhesive capsulitis, 
subacromial impingement syndrome, rotator cuff 
injury, glenohumeral arthritis and acromial-clavicular 
arthritis. Out of these, sub-acromial impingement is the 
commonest, accounting for 44-65%.[2] A prevalence of 
13.8% for subacromial impingement syndrome has been 
reported in the age group of 23-69 years in a study done 
amongst the population of Northern India.[3]

Sub-acromial impingement (SIS) has been described 
by Neer (1972) as the compression of the subacromial 
tissues due to narrowing of the subacromial space [4] 

(normal subacromial space being 7-13mm) [5]. Shoulder 
impingement syndrome is classified into primary or 
secondary impingement.[6] Primary impingement occurs 
because of structural narrowing of the subacromial space 
due to structural variations in acromion, acromioclavicular 
(AC) joint or coracoacromial ligament. Secondary 
impingement may occur due to altered mobility patterns, 
scapular dyskinesis, insufficient scapular motor control 
& poor posture.

DOI Number: 10.37506/ijpot.v15i3.16168
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Abnormalities in posture and scapula dyskinesis 
(altered motion of the scapula during coupled 
scapulohumeral and scapulothoracic movements) are 
considered as important risk factors for developing 
shoulder pathologies.[7] Altered scapula posture in 
the form of downward rotation, excessive internal 
rotation and anterior tilting may lead to reduced sub-
acromial space and thereby lead to further irritation 
and inflammation of the subacromial structures 
(supraspinatus, subacromial bursa, long head of biceps 
tendon).[6] Also, altered upper body posture in the form 
of forward head posture (FHP) also has been linked 
to the aetiology of SIS because, it has been associated 
with an increase in the thoracic kyphosis angle, rounded 
shoulders and scapulae that are positioned in relatively 
more elevation, protraction, downward rotation, and 
anterior tilt. This leads to decrease in range of arm 
elevation and compression & irritation of supraspinatus 
tendon.[8] Thus, the scapula plays a key role in shoulder 
and arm function as a stable base for optimal muscle 
activation both at rest and during functional tasks.[9] 
This makes assessment of scapula posture an important 
aspect of shoulder rehabilitation. A systematic review 
by Ratcliffe E. et al suggested that, some authors have 
reported patterns of reduced upward rotation, increased 
anterior tilting and medial rotation of the scapula. In 
contrast, others have reported the opposite, and some 
have identified no difference in motion when compared 
to asymptomatic controls groups.[10]

To assess this abnormal scapular positioning, most 
researchers make use of expensive and specialized 
equipment like motion tracking devices which allow 
3-dimensional motion analysis.[11] These methods are 
accurate, but they are expensive and time-consuming 
to use in clinical practice. Simple measures like visual 
observation, acromion to plinth distance, distance from 
T4 spinous process to medial scapular border & distance 
from T7 spinous process to inferior angle have been 
proven to be useful & reliable. Steven M. McPhail et 
al. investigated the intra-therapist reliability of scapular 
posture assessment by visual inspection, & found fair 
to moderate intra-rater reliability (59- 87% agreement).
[12] Jo Nijs et al. have reported that intertester reliability 
coefficient (intraclass correlation coefficients- ICC) was 
0.88-0.94 for the measurement of the acromion to plinth 

distance, 0.50-0.79 for the measurement of the distance 
from the medial scapular border to the T4 spinous 
process, and 0.82-0.96 for measurement of distance 
from T7 spinous process to inferior angle.[13]

Usually, a greater importance is given to assessment 
& management of GH joint & assessment and correction 
of scapula posture is rather neglected. Also, there is 
paucity of literature regarding assessment of scapula 
posture in Indian population presenting with SIS. In 
India, automation is still under process and most work 
is done manually. We hypothesize that this may affect 
the general posture and thereby the scapula posture. 
Hence, this study involves the retrospective analysis of 
the scapula posture assessment done in a tertiary care 
hospital in Mumbai. It aims at evaluating the scapula 
posture seen in patients with SIS which could be 
addressed if found altered.

Methods

Subjects:

A retrospective cross-sectional study was carried 
out using data sheets containing routine assessment 
and treatment details of 68 patients (29 males, 39 
females), between 30-59 years of age with SIS, who 
attended physiotherapy sessions between December 
2019 and February 2020. The study received approval 
from institutional ethics committee of KEM hospital, 
Mumbai.

The following were included in the study: Unilateral 
shoulder pain, any three positive tests from the following: 
pain increased or produced during shoulder flexion and 
/or abduction of the symptomatic shoulder, Neers’ test, 
Hawkins Kennedy test, Kinetic Medial Control test, 
Empty Can test, Painful arc movement between 60-120̊.

Individuals with cervical referred shoulder pain, 
upper limb neural deficit, upper limb fractures, any 
shoulder surgery, other shoulder conditions (calcific 
tendinosis, full thickness rotator cuff tears, adhesive 
capsulitis, osteoarthritis, etc.), other conditions of elbow, 
wrist and hand (tennis or golfer’s elbow, de Quervain’s 
tenosynovitis, trigger finger, TFCC syndrome, etc.) were 
excluded.
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Clinical measures:

· Scapula posture was assessed by the following 
methods:

(1) Acromion to plinth distance

(2) Distance from T4 to medial border

(3) Distance from T7 to inferior angle

· Observational analysis of superior angle, medial 
border, inferior angle of the affected side as compared to 
the non-affected side

Procedure of assessment:

Patient was instructed to position himself in a relaxed 
standing position with hands by the side of his body, & 
feet shoulder width apart. For observational analysis, 
the superior angle, medial border and inferior angle of 
scapula were observed. The affected side was compared 
with the non-affected side. From the available literature, 
normal scapula position is defined as follows: Scapula 
makes an angle of 30̊ with respect to the frontal plane, 
the medial border of the scapula is positioned parallel 
to the spine, the upper edge of the scapula should be 
located at the T2-3 vertebra, the inferior angle at T7-9, 
and the scapula of the dominant side is positioned lower 
and further away from the spine in comparison to the 
nondominant side. In addition, the inferior angle and 
medial border of the scapula should be flat against the 
chest wall. The scapula should be positioned midway 
between medial and lateral rotation and midway between 
elevation & depression.[14]

Distance from T4 spinous process to medial border 
and T7 spinous process to inferior angle was also 
measured in the standing position. T4 and T7 spinous 
process, medial border and inferior angle were palpated 
and a sticking tape was applied. The horizontal distance 
was measured between them with a measuring tape, 
respectively.[13,14]

Acromion to plinth distance was measured in the 
relaxed supine position. Vertical distance between the 

posterior border of the acromion and the plinth was 
measured using a tape measure. These 3 measures were 
measured bilaterally.[14]

Data Analysis:

MS- Excel 2016 was used to enter the data and 
statistical analysis was done using GraphPad Prism 
8.4.3. Shapiro-Wilk test was used to determine the 
normality of the data. Acromion to plinth distance 
and distance from T7 to inferior angle did not pass the 
normality. Therefore, Wilcoxon matched pairs signed 
rank test was used to determine differences between 
affected and non-affected side. Distance from T4 to 
medial border passed the normality test. Hence, paired t 
test was used to determine differences between affected 
and non-affected side. The significance level was set at 
95% (p≤0.05).

Results

The characteristics of the subjects are displayed in 
table 1. 43% subjects were males, and 57% were females. 
96% subjects were right-handed dominant while 4% 
were left-handed dominant. Right shoulder was affected 
in 62% subjects and left side was affected in 38%. 

Table 1: Characteristics of subjects with unilateral 
subacromial impingement syndrome

Characteristic Mean±SD

Age (years) 48.4±6.4

Height (m) 160.6±14.6

Weight (kg) 65.0±8.5

BMI (kg/m2) 24.8±3.0

Observational analysis of scapula posture is depicted 
in table 2. 
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Table 2: Observational Analysis of scapula posture on affected side as compared to non-affected side

Landmarks Elevated Normal Prominent Closer to 
midline

Away from 
midline

Superior angle 62.85% 37.14% - - -

Medial border - 21.42 28.57% 34.28% 15.71%

Inferior angle - 2.85 54.28% 37.14% 5.71%

The affected side demonstrated a signifi cantly greater acromion to plinth distance (affected side: 6.71±1.27 cm, 
non-affected side: 6.0±1.3 cm, p<0.0001), lesser distance from T4 to medial border (affected side: 6.33±1.33 cm, 
non-affected side: 6.60±1.28 cm, p=0.0034) and lesser distance from T7 to inferior angle (affected side: 6.8±1.98 cm, 
non-affected side: 7.37±2.03 cm, p<0.0001) as compared to the non-affected side.

Table 3: Descriptive statistics of the outcome on the 3 clinical tests, for assessment of scapular posture: 
Affected v/s Non-affected side.

Tests
Affected side Non-affected side

P value
Mean±SD SEM Range Mean±SD SEM Range

Acromion to plinth 
distance (cm) 6.7+ 1.27 0.15 4.5-12 6.0+ 1.33 0.16 3.6-11.5 <0.0001

T4 to medial border 
distance (cm) 6.33+1.33 0.15 3.8-10 6.60+1.28 0.15 4.5-10 0.0034

T7 to inferior angle (cm) 6.8+1.98 0.23 2.3-11.3 7.37+2.03 0.24 4-12 <0.0001

Figure 1: Comparison of acromion to plinth, T4 to medial border, T7 to inferior angle distance in affected and non-
affected sides.



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            101

Discussion

The purpose of the present study was to compare 
scapula posture on the affected and non-affected sides 
in subjects with sub-acromial impingement syndrome. 
The results revealed that acromion to plinth distance 
was increased on both shoulders, affected side greater 
than non-affected side. This indicates that scapula was 
anteriorly tilted and internally rotated. Distance from T4 
to medial border and T7 to inferior angle was lesser on 
the affected side as compared to non-affected side. This 
indicates that scapula on the affected side was adducted. 
Also, on observation, superior angle was elevated in 
62.8%, and medial border and inferior angle was closer 
to midline in 34.2% and 37.1% subjects on the affected 
side, respectively. This indicates that the scapula 
appeared elevated and adducted on the affected side. 

According to Sahrmann, distance between posterior 
border of acromion should be no greater than 1 inch 
(2.5cm) from the table.[15] Distance greater than 1 inch 
indicates that pectoralis minor is short. In our analysis, 
we found that not only the affected side (6.71±1.27 cm) 
had a distance >2.5 cm but also the non-affected side 
(6.0±1.3 cm). This finding in patients with SIS questions 
the basis of the 2.5 cm measurement as an appropriate 
clinical guideline. Jo Nijs et al. have reported that 
acromion to plinth distance is a reliable measure 
(intertester reliability: ICC-0.88-0.94).[13] A study done 
by Jeremy Lewis et al, also suggests that this test is 
reliable (ICC-0.95-0.97), although, the recommended 
‘gold standard’ reference of a normal distance of 2.5 cm 
was not supported in their investigation. Their findings 
were similar like our findings that subjects without 
symptoms and subjects with shoulder symptoms were 
found to have a mean distance of approximately 6 cm, 
which is over twice the recommended distance. They 
suggested that this test lacks a diagnostic accuracy to 
identify subjects that have a shortening of this muscle 
as a cause of contribution to their symptoms. However, 
there is a possibility that asymptomatic shoulders with a 
distance of more than 2.5 cm may develop shoulder and 
upper quadrant symptoms at some stage in the future.
[16] Nevertheless, forward head posture and rounded 
shoulders have been implicated in the aetiology of SIS 
because it positions the scapulae in an anteriorly tilted 
and internally rotated position.[8] This could be the reason 

for altered scapula position bilaterally in these patients. 
But, cannot be concluded upon, as thoracic kyphosis and 
cervical lordosis angles were not assessed in our study.

Sahrmann has also stated that vertebral border less 
than 3” (7.5 cm) from spine indicates that the scapula is 
adducted.[15] In our study, the affected side was adducted 
as supported by our findings of distance from T4 to 
medial border (6.33±1.33 cm) and T7 to inferior angle 
(6.8±1.98 cm) and on observation, the medial border and 
inferior angle reported to be closer to the midline on the 
affected side. Although, there is a statistically significant 
difference between the affected and non-affected sides, 
the difference between the means for distance between 
T4 to medial border (0.27 cm) and T7 to inferior angle 
(0.5 cm) is not so large. Our findings are similar to a 
study conducted by Jo Nijs et al. which investigated 
the reliability and clinical importance of 3 clinical tests 
(distance between the posterior border of the acromion 
and the table, measurement of the distance from the 
medial scapular border to the fourth thoracic spinous 
process, and the lateral scapular slide test) to assess 
the scapula position in patients with shoulder pain.[13] 
They reported that the difference in the values between 
the symptomatic and asymptomatic shoulder was not 
significant for all the three tests. Hebert et al. have also 
reported bilateral abnormalities in 3D scapular attitudes 
in both, symptomatic and asymptomatic shoulders, of 
subjects with unilateral SIS.[17] An explanation for this 
could be perturbations in the neuromuscular control. 
They speculated that inappropriate neuromuscular 
strategies affecting both the shoulders might have been 
used, which resulted in higher scapular position on both 
the sides during arm elevation. A number of muscles 
attached to the shoulder complex which accomplish the 
scapular movements are organized functionally in such a 
way that activation on the symptomatic side also affects 
the contralateral side. There is evidence which shows 
that unilateral arm activity increases the tension level of 
shoulder and neck muscles on the other side of the body. 
This could explain the altered scapula position on the 
non- affected side.

However, when comparing the scapular behaviour 
of SIS patients with healthy subjects, Hébert reported 
that both shoulders of the patients’ group presented with 
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abnormal scapular positioning as compared with the 
healthy subjects.[17] Our retrospective analysis involved 
only SIS patients and not normal individuals. Thus, 
further studying of the clinical assessment of scapular 
positioning, especially in comparison with asymptomatic 
healthy subjects, is warranted. In addition, the tests used 
in our study are linear, while scapular movements are 
3-dimensional. Thus, further studies to compare the 
3-dimensional scapular tests with these 3 clinical tests to 
evaluate their reliability can be done.

Conclusion

Our study provides evidence that scapula posture 
is altered in the patients with SIS, not only on the 
symptomatic but also asymptomatic side. Thus, assessing 
and correcting scapular alignment should be considered 
as an important aspect in the rehabilitation of patients 
with sub-acromial impingement syndrome.
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Abstract

Introduction: The COVID-19 pandemic has created global crisis & drastic change in living conditions, 
social life, professional life and economic activity. There is lack of study done yet which examined the 
presence of work related depression among the physiotherapist due to COVID 19. So the aim of the study 
is to evaluate the presence or absence of the work relate related depression among physiotherapist due to 
COVID 19.

Purpose of the Study: To evaluate the level of work related depression and categirize it into mild, moderte, 
severe levels among physiotherapist due to COVID 19.

Material and Methodology: Between 10/10/2020 to 26/10/2020, 94 Physiotherapist were recruited by online 
survey through a Google form.88 Participants completed measures of depression (PHQ9) Questionnaire.

Settings and Design: Pravara Institute of Medical Sciences, Dr. APJ Abdul Kalam College of Physiotherapy, 
Loni.

Type of study- Observational Study with Survey Approach.

Sampling method- A web-based cross-sectional survey

Result: The present study had a targeted sample size of 88 Physiotherapist in which 24 were having no 
depression, 40 were having mild depression, 18 were having moderate depression and 6 were having 
moderately severe and no one had severe depression. Meeting the criteria for depression was predicted by 
clinical practitioners. Work related depression symptoms were also predicted by low income, loss of income, 
and pre-existing health conditions in self and other.

Conclusion: 88 Physiotherapist responded to the survey based study from all parts of Maharashtra. However, 
specific COVID-related variables which is associated with psychological distress due to loss of income 
because of the pandemic& exposure to the virus and high estimates of personal risk, most of physiotherapist 
from responses were mildly depressed.

Key words: Depression, Patient health questionnaire, physiotherapist.
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Introduction

 The COVID-19 is spreading and changing human 
life and as we are losing large number of human life 
worldwide, this situation is getting more challenging to 
public health, food systems and work1. The economic 
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and social disruption caused due to pandemic is 
devastating. Around 10 million of people are at risk 
of falling into extreme poverty, while the number of 
work related problems due to which people are having 
various psychological issues 2. Same has impacted on 
clinical physiotherapist and academic physiotherapist as 
their duties are also affected because of same it has also 
increased the stress and anxiety among physiotherapists. 
This situation eventually led to socio-economic crisis 
and profound psychological distress. From all of those 
psychological distresses depression is a common 
disorder which is affecting an individual’s ability to 
perform life activities. These major stressors can be 
expected to cause an increased risk of anxiety, stress and 
depression3. 

Hence, people around the world are trying to take 
the safety measures in order to avoid getting exposed 
to infections related to COVID 19 such as avoiding 
travelling, closing down public spaces, and shutting 
down the entire transportations services like trains, 
buses and all public transportation. During these period 
only emergency medical services will be provided 
was the rule passed by government of India4,5. And as 
physiotherapists were approaching in a close contact 
with patients for every treatment sitting more than hour 
and as there were no definitive methods to diagnose 
the infected cases and to treat them for the same 6. 
Thus, many of the physiotherapist were preferring to 
shut down their OPD’s. Due to which we can assume 
that they may not able to work efficiently and due to 
OPD shut down may be depressed and worried about 
their future7. This pandemic has brought about crises 
due to reduced job opportunities among people which 
is resulting in high pressure around the globe. Many 
studies had also concluded that same is impacting on 
clinical and academic physiotherapist as their jobs 
manner and working strategies are also changed. Which 
are leading to varies psychological pathologies which 
includes depression, anxiety, stress8.

      The experience of lockdown with the uncertainty 
of unlocking of all those services for academic and 
professional career has impacts on the mental health and 
physical health as well. For example, a study was carried 
out in which was focusing on the effects of quarantine 

after the severe acute respiratory syndrome (SARS) 
pandemic found an association between duration of 
lockdown with a high prevalence of psychological 
pathologies among people9.

The ongoing COVID-19 pandemic is creating a 
stressful situation and the countries is therefore reporting 
significant rise in physical and mental problems 
including anxiety, depression, stress, sleep disorder as 
well as fear among all the people and is impacting on 
physiotherapists10. All eventually increased the abusive 
substance uses 10 and sometimes suicidal behavior 11,12. 
Researchers in China observed that the greater exposure 
to ‘misinformation’ through social media are more likely 
contributing to the development of anxiety, depression, 
and other mental health problems among its population 
of different socioeconomic background.

Studies before the COVID-19 pandemic also 
suggested an inverse relationship between media 
exposure and mental health 11. On the contrary, a study 
in South Korea during the Middle East respiratory 
syndrome (MERS) reported a positive relationship 
between risk perception and media exposure 11. Given 
the unexpected circumstances, it is crucial to explore 
the psycho-social experience of university students in 
Bangladesh, especially during the COVID-19 pandemic 
13. Such a study is expected to measure the psychological 
impacts of an unforeseen emergency on students, as well 
as to formulate and execute effective interventions and 
strategies to mitigate the mental health of people at large. 
This study was designed to address the psychological 
problems experienced by university students in 
Bangladesh13. Considering the current pandemic, which 
has been characterized by unpredictability, lack of 
control, and increased responsibilities to provide daily 
perceived stress specific to COVID-19 may be centrally 
important to study in the context of mental health 
outcomes. So, the aim of the study is to investigate the 
presence or absence of work related depression and to 
categorize among the physiotherapist due to COVID 19.

Need of The Study:

To understanding the psychological outcomes 
caused by an outbreak on physiotherapist & study 
mechanism underneath. So that effective intervention 
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& treatment can be developed & provided to them to 
improve their psychological wellbeing.

Objectives  

1.To evaluate level of work related depression 
among physiotherapist due to COVID 19 Pandemic.

2.To categorize work related level of depression 
into mild, moderate, severe among physiotherapist due 
to COVID 19 Pandemic.

 Material and Methodology

A cross sectional online survey was open for all 
physiotherapist all over India from them 94 responded 
to it in expected period of time and out of them 88 were 
included as they were fulfilling the inclusion criteria. 
Clinical and academicals staff with different range of 
years of experience in this region were invited to fill the 
questionnaire. They filled out an online self-administered 
questionnaire from 10th October 2020 the 26th October 
2020. Consent was taken from each one of them in 1st 

section itself. Demographic data was collected from 
each of the participant and the google form was filled 
by each one of them in 2nd section. In 3rd section PHQ-9 
questionnaire was given which was easy to administer, 
cost- effective, time saving and practically feasible 
during COVID 19 lockdown period. The questionnaire 
was sent through the e-mail, WhatsApp messenger, 
Facebook messenger and the responses were collected 
from each one of them as they were submitting it back. 

Inclusion Criteria

1.Working Academic and Clinical Physiotherapist 
willing to participate 

2.Any age group and open for all genders. 

3.Physiotherapist using social media.

Exclusion Criteria

1.Physiotherapist already under psychotherapy.

Chart No.-1
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Measurements: 

 Survey questions included question to collect data 
like (email, occupation, gender, experience (years), state, 
country) and variables related to the COVID 19 (changes 
they are experiencing for 2 weeks) to evaluate the level 
of work related depression among Physiotherapist. Scale 
used to evaluate the level of depression was patient health 
questionnaire-9). It is a quick depression assessment 
scale. This questionnaire consists of 9 questions, each 
question has an answer range from 0-3 (0- not at all and 
3-nearly every day). 

Data Extraction:

A pre- designed data extraction form was used 
to extract information on the following variables: 
state, country, gender, average years of experiences, 
profession. Instrument used to assess depression, 
response rate and sampling methods.

Statistical Analysis

Descriptive statistics were calculated for 
sociodemographic characteristics and variables related 
to depression during COVID 19 pandemic.

Results

100 physiotherapists were invited to the study, 88 
completed the questionnaire survey with 1 to 25 years of 
experience (response rate = 88), from them (66) 75.9 % 
were female and (22) 24.1% were male and (57) 64.4% 
were clinicians and (32) 35.6% were academicals staff. 
When descriptive statistics were calculated it revealed 
the responses for every question as follow:

     From them: I) 42% were not at all, 23.9% several 
days, 22.5% nearly every day and 11.4% more than half 
of day were having little interest or pleasure in doing 
things. ii) 46.6% were not at all, 40.9% were several 
days, 10.2% were nearly every day and 4% were feeling 
more than half of day depressed and hopeless. iii) 36.4% 
were not at all, 36.1% were several days,19.3% were 
nearly every day and 10.2% were more than half of day 
facing trouble in falling asleep, or sleeping too much. 
iv)52.3% were not at all, 23.9% several days, 20.5% 
nearly every day and 3.3% more than half of day were 
feeling tired or having little energy. v)45.5 % were not 

at all, 30.7% several days, 18.2% nearly every day and 
5.6% were having more than half of day poor appetite 
or overeating. vi)54.5% were not at all, 29.5% several 
days, 9.1% nearly every day and 6.9% more than half 
of day were having trouble in concentrating on things 
such as reading books and watching TV. vii) 52.3%were 
not at all, 33% several days, 11.4% nearly every day 
and 3.3% more than half of day were having trouble 
in concentrating on things such as reading books and 
watching TV.viii) 67%were not at all, 25% several 
days, 4% nearly every day and 4% more than half of 
day were moving or speaking so slow that other people 
could have noticed. Or the opposite being so fidgety or 
restless that you have been moving around a lot more 
than usual. ix)73.9% were not at all, 22.7% several days, 
1.7% nearly every day and 1.7% were more than half of 
day having a thought that they would be better off dead, 
or to hurting yourself. 

Last question was to check for any problems about 
work and taking care of things at home, or get along 
with other people for that 35.2% of physiotherapist 
were facing no difficulty, 54.5% were having somewhat 
difficulty, for 9.1% it was very difficult and for 1.2% it 
was extremely difficult. It is also marked according to 
discriptive data analysis that male physiotherapist have 
more depression than female physiotherapists.

Figure No.-1

Discussion

A web- based open E- survey was designed with 
reference to previous online survey. This research paper 
describes a sample of physiotherapist to report the impact 
of COVID 19 on their mental health. Web based open E- 
survey are easy to implement, are less time consuming 
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method used for gathering information. Convenient 
sampling was performed in the study, and a reminder 
related to survey was sent to the various groups of 
physiotherapy professionals WhatsApp group, Facebook 
messenger. The survey took hardly 5-10 minutes for 
completing it. 88 physiotherapist professionals willingly 
participated in the study through a link sent on email, 
WhatsApp group, Facebook messenger. This type of 
study helped us to gather large amount of data from 
different areas in short period of time.

In present study 88 physiotherapists were screened 
with the questionnaire and their experiences in the 
COVID pandemic was analyzed & the study revealed 
that there is presence of work related depression among 
physiotherapists, from the gathered responses the 
level of depression is as follow: (27%) have minimal 
depression, (44.9%) have mild depression, (20%) have 
moderate depression and (6.7%) have moderately 
severe depression. Lack of knowledge & insufficient 
psychological coping strategies to disease were very 
obvious under overwhelming circumstances. Secondly, 
since infrastructure & capability of healthcare systems 
varies in different countries, psychological reaction 
of physiotherapist may differ during an outbreak of 
COVID 19 pandemic14. The applicability of lockdown 
due to COVID19 pandemic not only affects people’s 
physical health but also affecting their mental health of 
physiotherapists10. Depression is a normal reaction to a 
sudden worsening in living circumstances, involving 
separation & uncertainty 15. Our study supports the 
need for integration of mental health consideration 
into COVID 19 care, including the monitoring of 
psychological symptoms and social needs within the 
physiotherapists15.

Conclusion

When the lockdown began, self-isolation, social 
distancing and quarantine have affected the mental as 
well as physical health of the population worldwide. 
As physiotherapist comes in close contact with 
every patient there was fear and uncertainty among 
all physiotherapist especially clinicians. From the 
available data of this study we conclude that 44.9% of 
physiotherapists are suffering from mild depression 
due to COVID 19 pandemic We also conclude that 

the level of depression is higher among the clinical 
physiotherapist. Adverse psychological symptoms were 
prevalent among physiotherapist and screening of same 
would be beneficial in decreasing psychological impact 
of COVID 19 pandemic among physiotherapist. Because 
of which most of physiotherapist shut their OPD for all 
most two to three months which ultimately landed them 
up in significant financial pressure which might increase 
unhealthy conflicts among families which is the reason 
of depression. 

The psychological impact of COVID -19 lockdown 
is a challenge for an indefinite time, hence at this point it 
was very important to evaluate the level of work related 
depression and address the coping strategies and mental 
health awareness can be spread by means of social media 
so that one can develop the capacity to cope with stress 
which will ultimately reduce the major psychological 
issues. It will be helpful for all to defeat the long term 
battle with coronavirus. 

Limitation

In further studies large sample size can be included 
to increase the accuracy of the results. More particular 
variables can be included in further study. Particular age 
group can be focused.
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Abstract 

Background and Objectives: Osteoarthritis (OA) also called as Osteoarthrosis or degenerative joint 
disease,it is the most common form of common disorder of synovial joint.OA represents a major cause of 
morbidity and disability and as well as it having a significant economic burden on patients and health care 
resources.Dysfunction of the quadriceps muscle,specially vastus medialis (VM) ,has been hypothesized as 
cause of OA knee.Various studies evaluating the EMG activity for VMO in straight leg raise,knee extension 
and weight bearing exercises like single leg stance to strengthen the quadriceps muscle in patient with OA 
knee but results are different.So,aim of the study is to compare the activation of VMO by EMG for three 
different exercises in patients with osteoarthritis of knee joint. 

Methods: The study was conducted on 100 patients with OA knee with mean age of 49.36+5.58 (SD years).
EMG activity of VMO was compared during MVIC with 10 RM in three different positions:1)straight leg 
raise(SLR),2) terminal knee extension with medial rotation of hip ,3) Single leg stance at 30 degrees knee 
flexion. 

Results : ANOVA and Tukey Kramer Multiple Comparison Test were used for statistical analysis.The result 
revealed that there is a significant increase in VMO muscle activity when testing position 1 compared with 
testing position 2 and 3 but there was no significant difference was found between testing position 2 and 3. 

Conclusion: The result showed that terminal knee extension with medial rotation of hip and single leg stance 
at 30 degrees knee flexion significantly activate the VMO than straight leg raise (SLR) .The comparison of 
these therapeutic exercises have been advanced to strengthen the quadriceps muscles and hence can be used 
as early rehabilitation program in patient with OA knee. 

Keywords: OA knee, VMO,sEMG, SLR ,Knee extension,One leg standing. 

Introduction 

Osteoarthritis (OA) also called as a Osteoarthrosis 
or degenerative joint disease, it is the most common 
form of chronic disorder of synovial joints.1 OA is 

more common after 40 years in women than men but 
the prevalence increases dramatically with age. 45% 
of women over the age of 65 have symptoms while 
radiological evidence is found in 70% of those over 65.2 

Pain is anteromedial in medial compartment of 
tibiofemoral joint OA. Other clinical features include 
crepitus on moving the joint, irregular and enlarged 
looking joint due to formation of peripheral osteophytes, 
wasting of quadriceps muscles, stiffness may be present 
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initially due to pain and muscle spasm and later due to 
capsular contracture.3 

In osteoarthrosis patients, quadriceps muscle 
weakness may contribute to the substantial functional 
deficits that occur with disease progression.3Knee 
osteoarthrosis usually affects the medial tibiofemoral 
joint compartment propably because of the increased 
load on this compartment during normal walking.4The 
physiotherapist plays an important role in the health 
care process of the patients with knee OA.5 Quadriceps 
strengthening has traditionally been an important 
component of exercise programs for knee Osteoarthrosis.6

 

One study mentioned that early atrophy of the VMO 
is an indicator of general quadriceps weakness.7 Because 
there is evidence supporting the importance of the 
VMO, it is essential to design a rehabilitation program 
that best achieves the goal of regaining and improving 
the strength of the VMO.8 

Exercises described in the literature to activate the 
VMO are knee extensions, straight leg raise, quad sets, 
leg press, wall squats, mini squats, step ups, lunges, 
balance and reach exercises.9 

Patients can perform a SLR in a protected and 
safe manner early in the rehabilitation process of 
osteoarthrosis of knee joint.10. The VMO functions to 
control patella alignment by pulling the patella medially 
during extension and under normal knee function acts 
as a dynamic medial stabilizer of the patella once the 
knee reaches terminal extension7 and the final arc of 30 
degrees of extension is suggested for strengthening the 
quadriceps.11several literatures have reported that the 
only exercise resulted in a higher VM:VL ratio was knee 
extension with medial rotation of hip(KEMR) compared 
to lateral rotation of hip(KELR).12Weight bearing 
exercises like single leg stance are important because 
these exercises are similar to many functional movement 
and required to perform many ADLs; however, patients 
initially lack adequate quadriceps activation to safely 
perform weight bearing exercise.10These exercise 
requires greater quadriceps activity with greater knee 
flexion and benificial for exercises progression in patient 
with knee OA.13 

Debra Kushion et al.,(2012)performed a study and 
concluded that exercises including short arc quad knee 
extensions are more effective for both the VMO and VL 
activation than those incorporating straight leg raises.14 

EMG is an appropriate tool for assessing the relative 
intensity of muscle activity produced during exercises 
in various positions.15Quadriceps dysfunction in the 
patients with OA knee has been assessed by diminished 
EMG activity of the VMO caused by inhibition due to 
pain, effusion and atrophies.16Multiple research studies 
were being conducted using the EMG equipment to 
compare the different quadriceps strengthening exercises 
for rehabilitation but no studies have concluded one 
exercise or a group of exercises that isolate the VMO. 
So, the present study is undertaken with intention to 
compare the effect of three different exercises on EMG 
activity of VMO. 

Methodology

Source of data: Various physiotherapy OPD setup 
of Rajkot city 

Sample design: Purposive Sampling 

Sample size: 100 subjects 

Study design: Cross sectional observational study 

Criteria for selection: 

Inclusion Criteria: 

1. Age of 40-60 year. 

2. Gender : male and female patients with 
unilateral OA knee 

3. Patient who diagnosed clinically as OA knee 
with criteria given by Altman R.et al53i.e. knee pain and 
osteophytes on x-ray or knee pain plus patients age 40 
years or older having morning stiffness lasting 30 mins 
or less and crepitus on motion. 

4. Kellgren-Lawrence radiographic grade I, II and 
III. 

5. Unilateral medial compartment tibiofemoral 
OA without involvement of any other compartment of 
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knee joint. 

Exclusion Criteria: 

1. Required an assistive device for ambulation. 

2. History of ≥2 falls in the past year. 

3. Having history of musculoskeletal 
injury(meniscal or ligamentous injury or  fracture) of 
lower limb. 

4. Having history of total knee arthroplasty. 

5. Having neurologic disorders that affected 
lower-extremity 

Materials to be used: 

1. RMS EMG PK M-II Software. 

2. Bipolar adhesive surface electrode 

3. Cotton 

4. Spirit 

5. Electrode gel 

7. Pen 

8. Paper 

9. Treatment table 

10. Pillow 

11. Bolster 

12. Goniometer 

13. Consent form 

MEASUREMENT PROCEDURE 

Written consent was taken from the subjects, who 
fulfi lled the inclusion and exclusion criteria.10 RM 
was found for knee extensors on the affected side in the 
respective test position by using the de lorme’s shoe 
prior to the testing procedure for each patients.After 
the placement of the electrodes, subjects were asked to 
perform 3 repetitions of the three sets of exercises on 
the affected side.The EMG signals were acquired and 
analyzed using the RMS EMG PK M-II software. 

 

Figure 1: Electrode placement of VMO 
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Results 

All Statistical analysis was done by software SPSS 
14.0 version. Means and Standard Deviation (SD) 
were calculated as a measure of central tendency and 

measure of dispersion respectively. ANOVA analysis 
was done for evaluating sEMG activity of VMO in all 
the three testing positions and Tukey Kramer Mutiple 
Comparison Test was used to compare the between 
conditions differences of sEMG activity of VMO . 

 Table 1: Mean + SD values of %MVIC for VMO muscle 

 

MEAN + SD 

Straight leg raise 
Terminal knee extension with 

medial rotation of 
hip 

Single leg stance at 30 degrees knee 
flexion 

VMO 14.88+7.85 24.57+15.059 22.29+12.24 

Interpretation: The above table shows VMO maximal activity is found in terminal knee extension with medial 
rotation of hip and minimal activity is found in straight leg raise position. 
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Table 2: Multiple comparisons for mean difference of VMO activity in three testing positions in patients 
with OA knee. 

  
Mean 

difference 
Std. 

error Sig. 

Straight leg raise 

Terminal knee extension with 
medial rotation of hip 

-9.690 1.710 .000 

Single leg stance at 30 degrees knee flexion -7.410 1.710 .000 

Terminal knee extension with 
medial rotation of 

hip 

Straight leg raise 9.690 1.710 .000

Single leg stance at 30 degrees knee flexion 2.280 1.710 .378

Single leg stance at 30 degrees 
knee flexion 

Straight leg raise 7.410 1.710 .000 

Terminal knee extension with 
medial rotation of hip 

-2.280 1.710 .378 

*The mean difference is significant at the .05 level. 

Interpretation: The above table shows the comparison between three testing positions. the result shows 
significant difference when comparison of straight leg raise with terminal knee extension with medial rotation of 
hip and single leg stance at 30 degrees knee flexion. but no significant difference in activity between terminal knee 
extension with medial rotation of hip and single leg stance at 30 degrees knee flexion. 

Table 3: ANOVA analysis with post hoc test for VMO between SLR compared with Terminal knee 
extension with medial rotation of hip and single leg stance at 30 degrees knee flexion for the study 

  Sum of 
Squares df Mean 

Square F Sig. 

Terminal knee extension 
with medial rotation of hip 

   Between 
Groups 17221.477 28 615.053 8.348 .000 

Within Groups 5231.033 71 73.677   

Total 22452.510 99    

 
Single leg stance at 30 degrees 

knee flexion 

   Between 
Groups 9861.292 28 352.189 5.014 .000 

Within Groups 4987.298 71 70.244   

Total 14848.590 99    
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Interpretation : In above table F value shows significant difference in terminal knee extension with medial 
rotation of hip (F= 8.348, p<.005), single leg stance at 30 degrees knee flexion(F=5.014, p<.005) 

Table 4: ANOVA analysis with post hoc test for VMO between Terminal knee extensions with medial 
rotation of hip compared with SLR and Single leg stance at 30 degrees knee flexion for the study 

  Sum of Squares df Mean 
Square F Sig. 

SLR    Between 
Groups 

Within Groups 
Total 

5096.961 36 141.582 

8.765 

.000 

1017.599 63 16.152  

6114.560 99   

Single leg stance at 30 
degrees knee flexion 

   Between 
Groups 

Within Groups 
Total 

9847.778 36 273.549 

3.446 

.000 

5000.812 63 79.378  

14848.590 99   

Interpretation: In above table F value shows significant difference in straight leg raise 

(F= 8.765, p<.005), single leg stance at 30 degrees knee flexion(F=3.446, p<.005) 

Table 5: ANOVA analysis with post hoc test for VMO between Single leg stance at 30 degrees knee flexion 
compared with SLR and Terminal knee extension with medial rotation of hip for the study 

  Sum of Squares df Mean 
Square F Sig. 

SLR 

  Between 
Groups 4823.945 34 141.881 7.146 .000 

Within Groups 1290.615 65 19.856   

Total 6114.560 99    

Terminal knee extension with 
medial rotation of 

hip 

  Between 
Groups 16296.748 34 479.316 5.061 .000 

Within Groups 6155.762 65 94.704   

Total 22452.510 99    

Interpretation: In above table F value shows significant difference in straight leg raise 

(F= 7.146, p<.005), terminal knee extension with medial rotation of hip (F=5.061, p<.005) 
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Discussion

The results of the present study supports the 
experimental hypothesis which shows significant 
increase in VMO muscle activity during all 3 testing 
positions (p<0.05) when comparison was made 
between MVIC straight leg raise and MVIC terminal 
knee extension with medial rotation of hip and when 
comparison was made between MVIC straight leg raise 
and MVIC single leg stance at 30 degrees knee flexion 
whereas no significant difference(p>0.05) was found in 
MVIC terminal knee extension with medial rotation of 
hip and single leg stance at 30 degrees knee flexion. 

  This result showed that there was a significant 
increase in the muscle activity of VMO during terminal 
knee extension with medial rotation of hip. It was 
assumed that since the lower most fibers of the VMO are 
attached to the anteromedial aspect of the tibia via the 
medial extensor aponeurosis, it may act to resist lateral 
rotation of the tibia. Thus, VMO can be preferentially 
recruited with active medial rotation of the tibia and 
it was explained by the study of Ludi Laprade, et 
al.,(1998)17 

The other significant difference found in the muscle 
activity of VMO during MVIC terminal knee extension 
with medial rotation of hip when compared to MVIC 
straight leg raise. Stephen M. et al.,(1994) showed 
that the vastus medialis oblique and vastus lateralis 
demonstrated significantly more activity during the 
15-00 arc of the short arc knee extension exercise and 
Short-arc knee extension with hamstring co-contraction 
exercise than during any portion of the SLR, squat, 
or Isometric knee co -contraction exercise(ICO) 
exercises.18         This Study demonstrated that there 
was a significant increase in the VMO muscle activity 
during Single leg stance at 30 degrees knee flexion. 
Weight bearing exercises required varying levels of VM 
activation.. In the single leg stance with 30 degree knee 
flexion, represented a more demanding task. In this case, 
knee flexion increased the applied torque due to gravity 
resulting in greater VM activation.10Isometric quadriceps 
contraction in combination with a SLR resulted in 
significantly greater VM activity than an isolated SLR 
.10 Study done by Debra cushion et al,(2012)support 

the result of the present study and he explained that the 
short arc quad exercises(SAQ) provide additional VMO 
activity and thus have a greater impact on strengthening 
the VMO than do SLRs.14 

The SAQ exercise involves dynamic knee extension 
involving concentric and eccentric activation of the 
quadriceps muscles, leading to greater recruitment of 
the VMO and VL.SLR requires the VMO and VL to 
stabilize the knee in extension, which closely resembles 
an isometric contraction during flexion and extension of 
the hip. This type of contraction may require less force 
from the VMO and VL, and therefore result in a lower 
activation. Another possible explanation is that as the 
knee nears extension, the moment arm of the quadriceps 
decreases and therefore more muscle tension is needed 
to perform the movement and further increase EMG 
activation of VMO.14 

From the results of this study it can be concluded 
that VMO shows greater EMG activity due to the 
anatomy and kinesiology of the muscle during terminal 
knee extension with medial rotation of hip and single leg 
stance at 30 degrees knee flexion as compared to straight 
leg raise. Ultimately, it might be feasible to determine 
which exercise is able to enhance preferential activation 
of the VMO for patients with knee OA. 

Conclusion

• Exercises including terminal knee extension 
with medial rotation of hip and single leg stance at 30 
degrees knee flexion were equally effective for activation 
of VMO in patients with osteoarthrosis of knee joint. 

• Terminal knee extension with medial rotation 
of hip and single leg stance at 30 degrees knee flexion 
are more facilitative than those incorporating straight 
leg raises for activating the VMO and VL muscles in 
osteoarthritic patients. 

Hence these exercises are effective in improving 
Quadriceps strength and functional status is better option 
in osteoarthrosis of knee joint patients. 
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Abstract

Background: Resisted Abdominal curl-up exercise training has been used to increase respiratory muscle 
strength, but no studies have been done to determine whether this type of non - respiratory activity can lead 
to respiratory fatigue. 

Objective: To compare the effect of abdominal resisted exercises on pulmonary function test values during 
summer and winter season in healthy female subjects. 

Procedure: 50 subjects were taken on the basis of criteria of selection and their baseline values were 
documented. Intervention given were abdominal curl up exercise in form of Grade-3 for 30 repetitions in 
one minute for one session per day which was carried out for 3 continuous days. Post Intervention PFT 
Values were taken immediately after Abdominal Resisted Exercises. Pre and post intervention values of 3 
days were taken in form of PFT values. This procedure was carried out in summer and winter season for the 
recruited subjects in temperature of above 350 and below 250. 

Results: Thus, it can be analyzed that P≥ 0.05 in case of pre and post values of FVC and MVV in winter 
season but P≤0.05 in case of pre and post values of FVC and MVV in summer season which is due to 
increased metabolic activity in summer season. 

Conclusion: This study concludes that implementing a primarily non respiratory activity induces fatigue on 
respiratory muscle strength by reducing FVC and MVV measurements of pulmonary function test more in 
summer season than in winter season in healthy female subjects. 

Key Words: Force vital capacity, Minute ventilation volume, abdominal curl-up, Respiratory muscle strength  

Introduction

Few studies have been conducted to evaluate non 
respiratory exercise and how these affect respiratory 
muscle strength and endurance. Non-respiratory 
manoeuvres have been found to activate the diaphragm 
to varying degrees depending on the type of exercise. 
Al-Bilbeisi and McCool evaluated the use of sit-ups, 
bench press, biceps curls and a power lift to examine 
which had the greatest effect on trans-diaphragmatic 

pressure (Pdi); concluding Pdi was at a maximum while 
inhaling during the sit-up exercise(1). In preliminary 
work in laboratory, they evaluated several core exercises 
ranging in difficulty and found a wide range of trans-
diaphragmatic pressures elicited, with conventional sit-
ups yielding the highest pressures(2).

Depalo et al. conducted a study that examined 
the effect of a 16-week sit-up and biceps curl training 
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program on various respiratory measures including 
diaphragm thickness, maximum inspiratory pressure 
(MIP) and maximum expiratory pressure (MEP). 
Significant increases were seen in all measurements. 
The increase in diaphragm thickness was a novel 
finding, providing a solid link between training using 
a non-respiratory exercise and its direct effect on the 
hypertrophy of a key inspiratory muscle(3).

Respiratory pattern is generally believed to be 
determined primarily by a central rhythm generator 
in the ventro lateral medulla, which integrates with 
input about blood gases from central and peripheral 
chemoreceptors, mechanical feedback from the lung 
and airways, and mechanical and metabolic information 
from the diaphragm and accessory muscles, before 
transmitting appropriate motor output to the respiratory 
muscles via the spinal cord(4). Resting ventilation is 
highly regulated by predominantly negative-feedback 
mechanisms and, in normoxia, the maintenance of CO2 
levels and pH within a narrow limit is the primary goal. 
The same regulatory system operates during exercise, 
but with a few distinctions. The gain of some chemo-
receptors increases with exercise, and input from type 
III and IV afferents in the working muscles and feed 
forward signals from the motor cortex also contribute to 
the control of exercise hyperpnoea (5). 

Exchange of air between the atmosphere and 
the alveoli is dependent, in part, upon the mechanical 
properties and interactions between the lung, the chest 
wall and the respiratory muscles that act upon them. The 
work of breathing can be divided into the following two 
categories: (i) elastic work, related to altering the shape 
of the anatomical structures involved; and (ii) resistive 
work, necessary to overcome the resistance to airflow in 
the airways(6).   The hyperventilation of heavy exercise 
causes substantial increases in both inspiratory and 
expiratory muscle work and in both the resistive and the 
elastic work of breathing. The elastic work of inspiration 
is particularly high if expiratory flow limitation occurs 
and the subject is made to breathe in a hyperinflated 
state. Indeed, this has been shown to be the case in highly 
trained endurance athletes exercising at sea level(6,7). 

Several groups have shown that exercise 
performed in acute hypoxic conditions significantly 
increases the rate of development of locomotor muscle 
fatigue relative to normoxic exercise. The substantial 
pulmonary demands of winter athletes typically occur 
in cold ambient conditions. This is an important factor 
if we consider the properties and function of the 
airways. Inspired air is humidified and warmed by the 
upper airway mucosa during resting conditions. This 
process may not be completed during conditions of 
high ventilation or when the inspired air is cold and dry, 
which results in desiccation of the respiratory surfaces. 
Evaporative water loss and heat loss from intrapulmonary 
airways is believed to be a potent stimulus for exercise-
induced bronchoconstriction(8). In acute hypoxia, 
mitigating the oxygen limitation becomes the priority, 
and hyperventilation causes hypocapnia and alkalosis. 
This is mediated by the respiratory control system’s O2 
sensors, found in the carotid bodies

Previous studies provide conclusive evidence that 
abdominal muscles are key muscles in ventilation, but 
the effect ventilation has on expiratory muscle activity 
has not been examined to the extent as have inspiratory 
muscles(9). 

The studies by Kyroussis et al. demonstrated 
fatigue was induced by maximal ventilation. We were 
interested, however, in another aspect of this question, 
the idea of using abdominal muscle exercise and 
examining the effect non respiratory exercise to fatigue 
have on respiratory muscle strength (MIP, MEP). To 
our knowledge, this has not been studied. Further, 
respiratory endurance has not been studied in any way 
related to abdominal exercise (10). The purpose of the 
current study was, therefore, to examine the effect of 
sit-ups on respiratory parameters, forced vital capacity 
(FVC), MIP, MEP. We hypothesized performing a sit-
up bout to fatigue would produce a decrease in MEP 
(abdominal muscles being primarily expiratory), the 
incremental breathing test, and the MIP measurement 
and elicit no change in FVC(10) . 
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Methodology and Materials

STUDY SETTING: SUMANDEEP 
VIDYAPEETH 

RESEARCH DESIGN: Longitudinal study.

SAMPLING DESIGN: Simple Random sampling. 

SAMPLE SIZE: 50 

SELECTION CRITERIA :

Girls in the age group of 19-25 years having Body 
mass index of 18.5 to 23 were selected. They were able 
to perform 30 abdominal curl ups without resistance 
i.e. Grade 1 in one minute. The winter temperature was 
below 250 and summer temperature was above 350. 

PROCEDURE: Their baseline values like age and 
body mass index and pre-intervention PFT values were 
documented of subjects Intervention were given by 

Abdominal curl up exercise in form of Grade-3 for 30 
repetitions in one minute for one session per day which 
was carried out for 3 continuous days. Post Intervention 
PFT Values were taken immediately after Abdominal 
Resisted Exercises. Pre and post intervention values of 3 
days were taken in form of PFT values. These procedures 
were carried out in summer and winter season for the 
recruited subjects in temperature of above 350 and below 
250.

OUTCOME MEASURES:

   PULMONARY FUNCTION TEST VALUES.

(1) FORCE VITAL CAPACITY

(2) MINUTE VENTILATION VOLUME

DATA ANALYSIS: Data was analysed with 
student paired and independent t test with SPSS 16.0 
software version for windows. 

Results 

TABLE- 1: PRE AND POST MEAN VALUES OF AVERAGE FVC & MVV DURING WINTER AND 
SUMMER SEASON 

FVC MVV

WINTER SUMMER WINTER SUMMER

MEAN PRE 2.7108 1.5572 11.6458 17.9912

MEAN POST 2.1330 1.4052 11.3160 18.5666

S.D. 0.7436 2.6001 0.7630 5.9559

t value 5.495 0.897 1.409 -0.683

P value 0.000 0.374 0.165 0.498
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TABLE 2.1: PRE AND POST VALUES OF FVC AVERAGE AND MVV AVERAGE BETWEEN 
SUMMER AND WINTER SEASON 

Group Statistics

Group N Mean Std. Deviation Std. Error Mean

Win sum pre FVC

1 50 2.7108 2.77417 .39233

2 50 1.5572 4.00662 .56662

Win sum post FVC

1 50 2.1330 2.22185 .31422

2 50 1.4052 3.28186 .46412

Win sum pre MVV

1 50 11.6458 4.92261 .69616

2 50 17.9912 8.28376 1.17150

Win sum post MVV 1 50 11.3160 5.60429 .79257

2 50 18.5666 7.34595 1.03887

 

TABLE 2.2: t, P values and significance 

t-test for Equality of Means

t df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

95% Confidence Interval of the 
Difference

Lower Upper

Win sum pre 
FVC

1.674 98 .097 1.15360 .68919 -.21407 2.52127

Win sum post 
FVC

1.299 98 .197 .72780 .56049 -.38447 1.84007

Win sum pre 
MVV

-4.656 98 .000 -6.3454 1.36274 -9.04971 -3.64109

Win sum post 
MVV -5.549 98 .000 -7.2506 1.30668 -9.84367 -4.65753
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TABLE 3.1: PRE AND POST VALUES OF FVC AND MVV FOR EACH DAY AND SESSION BETWEEN 
SUMMER AND WINTER SEASON 

Group Statistics

Group variable N Mean Std. Deviation Std. Error Mean

pre1FVC
1 50 .9362 .54812 .07752

2 50 2.9170 4.03028 .56997

post1FVC
1 50 .8526 .46050 .06512

2 50 2.3766 3.38803 .47914

pre1MVV
1 50 17.5178 9.20270 1.30146

2 50 10.5036 4.96096 .70159

post1MVV
1 50 18.2080 8.08567 1.14349

2 50 9.8330 5.29798 .74925

pre2FVC
1 50 1.0328 .55806 .07892

2 50 1.0312 .49755 .07036

post2FVC
1 50 1.0064 .48365 .06840

2 50 .9822 .56636 .08009

pre2MVV
1 50 19.3508 10.31373 1.45858

2 50 12.2888 8.38156 1.18533

post2MVV
1 50 18.8260 8.21259 1.16144

2 50 12.8476 8.30076 1.17390

pre3FVC
1 50 2.7386 11.89660 1.68243

2 50 4.1494 4.64443 .65682

post3FVC
1 50 2.3754 9.78298 1.38352

2 50 3.1384 3.57598 .50572

pre3MVV
1 50 19.8344 8.59965 1.21617

2 50 12.1776 6.38616 .90314

post3MVV 1 50 19.5708 8.97634 1.26945

2 50 11.2086 8.15480 1.15326
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 TABLE 3.2: t, P values and significance 

t-test for Equality of Means

T df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

95% Confidence Interval of the 
Difference

Lower Upper

pre1FVC
-3.444 98 .001 -1.9808 .57521 -3.12229 -.83931

post1FVC
-3.152 98 .002 -1.5240 .48354 -2.48358 -.56442

pre1MVV
4.744 98 .000 7.01420 1.47852 4.08013 9.94827

post1MVV
6.126 98 .000 8.37500 1.36709 5.66206 11.08794

pre2FVC
.015 98 .988 .00160 .10573 -.20823 .21143

post2FVC
.230 98 .819 .02420 .10533 -.18482 .23322

pre2MVV
3.757 98 .000 7.06200 1.87949 3.33222 10.79178

post2MVV
3.620 98 .000 5.97840 1.65136 2.70133 9.25547

pre3FVC
-.781 98 .437 -1.4108 1.80610 -4.99494 2.17334

post3FVC
-.518 98 .606 -.76300 1.47305 -3.68623 2.16023

pre3MVV
5.055 98 .000 7.65680 1.51484 4.65065 10.66295

post3MVV 4.876 98 .000 8.36220 1.71508 4.95867 11.76573
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GRAPH 1: PRE AND POST TEST MEAN VALUES OF AVERAGE FVC & MVV DURING WINTER 
AND SUMMER SEASON 

 

GRAPH 2: COMPARISION OF PRE AND POST TEST MEAN VALUES OF AVERAGE FVC & MVV 
DURING WINTER AND SUMMER SEASON 
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GRAPH 3: COMPARISION OF PRE AND POST TEST MEAN VALUES OF INDIVIDUAL DAY VALUE 
OF FVC & MVV DURING WINTER AND SUMMER SEASON
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PIE CHART 1: DISTRIBUTION OF SUBJECTS ACCORDING TO THEIR AGE. 

 

PIE CHART 2: DISTRIBUTION OF SUBJECTS ACCORDING TO THEIR BMI. 
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Discussion

This study was conducted to investigate the effect of 
abdominal resisted exercise on pulmonary function test 
values in summer and winter season in healthy female 
subjects. The primary finding of this study was that the 
implementation of resisted abdominal curl up exercise 
to exhaustion induced significant decreases in measures 
of respiratory muscle strength i.e., force vital capacity 
and minute ventilation volume which are the parameters 
of pulmonary function test. It was the first time that 
Christopher et al showed that decreases in respiratory 
muscle strength and endurance measures were recorded 
following a primarily non-respiratory manoeuvre 
(abdominal sit-ups)(2).

Kyroussis et al. demonstrated an important link 
between maximum ventilation and abdominal muscle 
fatigue. They showed that two minutes of maximal 
isocapnic ventilation reduced twitch gastric pressures. 
In our study, we looked in the opposite direction and 
showed that abdominal exercise to task failure decreased 
inspiratory muscle strength. The present findings 
support the idea respiratory muscles can be fatigued 
via a primarily non-respiratory maneuver. In this study, 
sit-ups to exhaustion resulted in significant decreases 
in achieved strength measures as shown by MIP (6.4% 
decrease) and MEP (9.4 % decrease). Respiratory muscle 
endurance measures were also decreased as elicited by 
the reduction in IBT duration (11.5% decrease)(10).

Although the current study was not a threshold 
loaded respiratory endurance test, the methods were 
similar to two different unloaded respiratory endurance 
tests. The MVV test conducted by Kyroussis et al. and the 
incremental protocol modelled after Vilozni et al. were 
two similar unloaded tests and again the incremental 
protocol appeared to have less intra-individual 
variability. Although the measures of respiratory muscle 
strength were volitional the results exhibited were 
significantly decreased whereas measurements of lung 
volumes (which were also volitional) showed no change. 
Since the lung volume measurements are also volitional, 
this argues that simply global fatigue as a result of the 
resisted abdominal curl up exercise was not the cause of 
the decreases in strength seen in this study. Decreases 

in the various measures following the abdominal fatigue 
bout could also be due to the demands of the incremental 
breathing task itself. This activity does result in some 
generalized fatigue as reported by the subjects. A 
connection between abdominal muscle exhaustion and 
an incremental breathing task has not previously been 
studied. The diaphragm (being the main inspiratory 
muscle) is most active during inspiration contracting 
inferiorly causing the abdominal contents to move 
anteriorly. Inducing a bout of resisted abdominal curl up 
exercise where the subject must inhale while performing 
the exercise increases intra-abdominal pressure creating 
additional diaphragmatic resistance(10). 

Increased intra-abdominal pressure may be one 
of the underlying factors contributing to the decreases 
observed in respiratory muscle strength. Diaphragmatic 
fatigue was likely one of the main causes of the resultant 
fatigue incurred during the incremental breathing task; 
the other being related to the respiratory muscles that 
expand the chest wall. Additional fatigue induced via 
inhalation during abdominal exercise can prove to be 
important in various areas of respiratory training. Those 
in disease states may benefit from this type of training 
if this activity is implemented during any core exercise 
they may employ. Further study of the idea (core training 
with inhalation) needs to be investigated in order to give 
validity to these claims.

Williams et al showed that moderate-intensity 
prolonged exercise in a hot environment with ad lib 
fluid intake results in significant reductions in global 
inspiratory muscle strength in untrained females(12).

From the results of this study, it can be taken as a 
note of inducing the resisted abdominal curl up exercise 
in healthy female subjects reduces the overall respiratory 
muscle strength in form of force vital capacity and 
minute ventilation volume. Especially more in summer 
season than in winter season, the metabolic activity of the 
body is increasing after the resisted abdominal curl up 
exercise. And also due to climatic changes i.e., increase 
in temperature in summer season; the respiratory muscle 
strength is decreased more than in winter season. 
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Conclusion

This study concludes that implementing a primarily 
non respiratory activity (Resisted abdominal curl up 
exercise) induces fatigue on respiratory muscle strength, 
consequently eliciting a reduction in respiratory 
muscle strength via FVC and MVV measurements 
more in summer season (above350C) than in winter 
season (below250C). Further investigation is needed in 
order to examine the effect, the training will have on 
these respiratory parameters. A larger sample size is 
recommended for future research.
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Abstract

Background: Dysmenorrhea, defined as painful cramps that occur with menstruation that prevents a woman 
from performing normal activities. Incidence of Primary dysmenorrhea is very high among the females of 
reproductive age group. It is responsible for the school, college and work absenteeism because of pain and 
discomfort. 

Objective: The aim of the study was to find out the effectiveness of Pilates and self-stretching on pain and 
quality of life in primary dysmenorrhea.

Methodology: In this study 38 female subjects meeting inclusion criteria were selected. Subjects were 
randomly divided into two groups. Group – A was treated with Pilates and Group – B was treated with Self-
stretching. Both interventions were given for 30 minutes for 3 days per week for 4 weeks. To assess pain 
intensity Visual Analogue Scale was used and to assess quality of life Menstrual Distress Questionnaire was 
used. Both the outcome measures were assessed before and after treatment on the day of maximum pain 
intensity of menstrual cycle. 

Result: Parametric tests were used for statistical analysis. Within group analysis showed statistically 
significant reduction in pain and improvement in quality of life in both the groups (p≤ 0.005). Between 
groups analysis showed statistically significant reduction in pain (p≤0.005) in group A (Pilates) and no 
significant changes were found in quality of life. 

Conclusion: Pilates and Self-stretching both interventions are effective in relieving pain and improving 
quality of life in primary dysmenorrhea. Pilates was found superior to Self-stretching in relieving pain.

Key Words: Dysmenorrhea, Pilates, Self – stretching, VAS, MDQ. 
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Introduction 

Dysmenorrhea is defined as painful menstruation that 
prevents a woman from performing normal activities.1 

Dysmenorrhea literally means painful menstruation, 

in realistic and practical definition includes cases of 
painful menstruation of sufficient magnitude so as to 
incapacitate day-to-day activities.2

The term “Dysmenorrhea” is derived from the Greek 
word ‘Dys’ (disorder) or (severe pain) or (abnormality), 
‘Meno’ (month) and ‘Rhea’ (flow).3

Along with painful menstruation, it is often 
accompanied by other symptoms including diarrhea, 
nausea, vomiting, headache, dizziness, backache, leg 

DOI Number: 10.37506/ijpot.v15i3.16173
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pain, etc.1, 4

There are two types of Dysmenorrhea,

1. Primary Dysmenorrhea.

2. Secondary Dysmenorrhea.

Primary dysmenorrhea is more common type of 
dysmenorrhea, which is due to excessive production 
and release of prostaglandins that make uterine muscles 
to more contract.1 Its onset shortly after menarche and 
mostly pain is felt over lower pelvic or abdominal pain 
that is associated with menstrual flow and lasts 8-72 
hours.5 Its prevalence increases during adolescence 
(15-17 years) and reaches to its highest in 20- 24 
years and decreases progressively thereafter.6 Primary 
dysmenorrhea is one where there is no identifiable pelvic 
pathology.2 

Secondary dysmenorrhea is defined as menstrual 
pain occurring in the presence of pelvic pathology.2 
It results from well-defined gynecological and pelvis 
conditions.3 Onset occur at any time after menarche 
(typically after 25 years of age).2

Dysmenorrhea can be treated with non – steroidal 
anti – inflammatory drugs, oral contraceptives, and 
vitamins7. Primary dysmenorrhea can also be treated 
with non-pharmacological treatments like bed rest, 
exercises, application of heat packs, yoga, aerobics, 
TENS, Pilates, Connective tissue massage, stretching, 
warm bath, acupuncture etc7.

Joseph Humbertus Pilates has developed a series of 
exercises based on progressive movements the body is 
able to make, currently called Pilates7. Pilates exercises 
belong to a group of Body – Mind Exercises, where the 
focus is on controlled movement, posture, and breathing 
pattern8. Pilates is a dynamic technique aiming at 
working strength, stretching and flexibility, concerned 
with maintain ing physiological body curves with the 
abdomen as the strength center, which constantly works 
dur ing all Pilates exercises7.Exercises have hormonal 
effects on the lining of the uterus, or increased level of 
circulating endorphins9. 

Stretching is a general term used to describe 
any therapeutic maneuver designed to increase 
the extensibility of soft tissues, thereby improving 
flexibility by elongating (lengthening) structures that 
have adaptively shortened and have become hypo 
mobile overtime. Self-stretching is a type of stretching 
procedure a patient carries out independently after careful 
instruction and supervised practice.10 It was believed that 
contracted ligamentous bands in the abdominal region 
were the causative factor for physical compression of 
nerve pathways and their irritation, so the proposed series 
of stretching exercise was considered very effective as 
it will increase the blood flow and metabolism of the 
uterus so reduces dysmenorrheal symptoms.11 

Material & Methodology

Inclusion Criteria:

1) Females with Primary dysmenorrhea

2) Age between 18 to 25 years

3) Having regular menstrual cycle of 28 – 35 days

4) VAS more than or equal to 4

5) Spinster

6) Individual with BMI 18.5 to 29.9 kg/m2 

Exclusion Criteria:

1) Acute or chronic pelvic pathology

2) Subjects having any history of regular exercises 
3days/week [daily average 30-45 min]

3) Attending physical activity like swimming, 
running or fitness center

4) Who cannot perform exercise

5) Not willing to participate 

Study Design: Comparative study

Study Setting: The study was conducted at 
Physiotherapy OPD, Vadodara

Study Duration: 5 months between November 
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2019 to March 2020

Sample Size: The calculated sample size came out 
to be 38. They were divided into two groups; Group A 
(Pilates) 19 participants and Group B (Self-stretching) 
19 participants.

Sample size was calculated using G* Power software 
version 3.1.9.2

Questionnaire and scale:

· Menstrual Distress Questionnaire

· Visual Analog Scale

Outcome measure:

· Quality of Life

· Pain 

Procedure: This study was ethically approved by 
Institutional Review board. 40 Subjects between the age 
group of 18 – 25 years were given screening forms. 38 
subjects out of 40 subjects who met inclusion criteria 
were included in this study. Consent was obtained from 
all the subjects before starting the study. Assessment of 
each subject was performed before starting the treatment. 
The participants were randomly divided into two groups. 

GROUP A: SUBJECTS WERE TREATED WITH 
PILATES (N = 19)

GROUP B: SUBJECTS WERE TREATED WITH 
SELF-STRETCHING (N = 19)

Treatment was started after 4th day of menstruation 
& given for 3 days per week for 4 weeks to all subjects. 
To assess pain intensity (VAS) was used and to assess 
quality of life (MDQ) was used. Both the outcome 
measures were assessed on the day of maximum pain 
intensity (i.e., first/second day of menstruation) of the 
menstrual cycle and reassessed after completion of 12 
sessions of the interventions on the day of maximum 
pain intensity (i.e., first/second day of menstruation) of 
next menstrual cycle. 

GROUP A: PILAES (All exercise should be done 
in supine lying)

v SINGLE LEG STRETCH: - Inhale as doing 
Curl head forward and simultaneously bend right knee 
and pull it in toward chest. Place right hand on the 
outside of your right ankle, and place left hand on the 
outside of right knee. Keep left leg fully extended with 
toes pointed then change legs.

v DOUBLE LEG STRETCH: - Inhale with 
stretch the body long means reaching arms back by ears 
and legs are extended. Exhale with pull knees back into 
chest as arms again hold knees. 

v BRIDGING: - Slowly raise the hips off the 
grounds so that only forearms and heels are touching the 
ground after that raise one leg straight.

v THE ROLL UP: - Inhale with curl head up by 
bringing chin towards the chest. Exhale with straighten 
legs and toes pointed as articulate spine like rolling up 
off the mat (“c” curve). Inhale as stretching forward. 
Exhale with begin to roll back revering the sequence of 
the movement. Imprint spine one vertebrae at a time into 
mat.

v THE HUNDRED: - Inhale with lift the leg 
to 90-90 (Hip & knee flexion), pumping the arm till 5 
counts.

v PLANK: - Lie prone on the elbow. Raise body 
upwards with supporting the body’s weight between the 
forearms and toes. 

GROUP B: SELF-STRETCHING 

v In this stretching exercise, the subjects were 
asked to stand, and bend their trunk forward from the 
hip joint so that the shoulders and back were positioned 
on a straight line and the upper body was placed parallel 
to the floor, duration of holding time was 5 sec. with 10 
repetitions.

v In this stretching exercise, the subjects were 
requested to stand and then raise one heel off the floor, 
then repeat the exercise with the other heel alternatively. 
The exercise was performed 10 times for each heel.

v In this stretching exercise, the subjects were 
asked to spread their feet shoulder width apart, place 
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trunk and hands in forward stretching mode, then 
completely bend their knees and maintain a squatting 
position, duration of this position was 5 sec, the subjects 
then raised their body and repeated the same movement 
10 times.

v In this stretching exercise, the subjects were 
asked to spread their feet wider than shoulder width. 
Then the subjects were asked to bend and touch right 
ankle with their left hand while putting right hand in a 
stretched position above head so that the head was in 
the middle and head was turned and looked for their 
right hand, this exercise was repeated for the opposite 
foot with the same method. The exercise was repeated 
alternatively 10 times for each side.

v In this stretching exercise, the subjects were 
asked to lie down in the supine position so that the 
shoulder, back and feet remain on the floor. In this 
position the knees were bent with the help of hands and 
reached to chin, the repetition frequency was 10 times. 

v In this stretching exercise, the subjects were 
asked to stand against a wall and put their hands behind 
their head and elbows pointed forward in the direction 
of the eyes, then without bending the verbal column, the 
abdominal muscle wall was contracted for 10 sec. This 
exercise was repeated 10 times. 

Results 

TABLE 1: WITHIN AND BETWEEN GROUP PRE – POST TREATMENT MEAN VAS SCORE

GROUP

PRE – 
TREATMENT

POST – 
TREATMENT

t VALUE p VALUE REMARKS

MEAN
SD

MEAN SD

GROUP – A 
(PILATES) 7.65 0.73 2.59 0.80 38.885 0.000 SIGNIFICANT

GROUP – B (SELF – 
STRETCHING) 7.91 0.61 3.72 0.65 29.512 0.000 SIGNIFICANT

 

GROUPS
DIFFERENCE PRE AND 

POST TREATMENT t VALUE p VALUE REMARKS

MEAN SD

GROUP – A 
(PILATES) 4.98

0.52 
 

4.230
 

0.000

 
SIGNIFICANT

GROUP–B (SELF- 
STRETCHING) 4.19 0.61

GRAPH: 1 PRE – POST TREATMENT MEAN VAS SCORE IN GROUP A (PILATES) AND GROUP 
B (SELF-STRETCHING) 
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GRAPH 2: MEAN DIFFERENCE IN VAS SCORE IN GROUP A (PILATES) AND GROUP B (SELF – 
STRETCHING) 
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TABLE 2: WITHIN GROUP PRE – POST TREATMENT MEAN FOR EIGHT GROUP OF SYMPTOMS 
OF MDQ IN (I) [GROUP A PILATES] AND (II) [GROUP B SELF – STRETCHING] 

(I)

GROUP – A (PILATES)

t VALUE p VALUE REMARKS
PRE POST

MEAN SD MEAN SD

PAIN
22.78 3.72 12.57 3.06 10.04 0.000 SIGNIFICANT

CONCNTRATION
16.15 5.50 10.94 2.32 5.39 0.000 SIGNIFICANT

BEHAVIOUR
CHANGE

16.36 4.54 9.42 2.00 6.67 0.000 SIGNIFICANT

AUTONOMIC
REACTION

7.10 2.88 5.05 1.87 4.02 0.001 SIGNIFICANT

WATER 
RETENTION

8.00 1.59 5.63 2.19 5.29 0.000 SIGNIFICANT

NEGATIVE
EFFECT

20.52 5.12 12.57 3.80 7.04 0.000 SIGNIFICANT

AROUSAL
8.94 2.52 6.94 2.27 5.23 0.000 SIGNIFICANT

CONTROL 8.31 1.88 7.52 2.06 1.56 0.135
NOT

SIGNIFICANT
 

(II)

GROUP – B (SELF-STRETCHING) 

t VALUE p VALUE REMARKSPRE POST

MEAN SD MEAN SD

PAIN
22.15 3.25 13.89 2.07 11.66 0.000 SIGNIFICANT

CONCNTRATION 16.00 2.60 12.63 2.36 4.21 0.001 SIGNIFICANT

BEHAVIOUR
CHANGE

15.84 3.32 10.94 2.52 7.11 0.000 SIGNIFICANT

AUTONOMIC
REACTION

7.73 1.88 5.68 1.41 5.03 0.000 SIGNIFICANT

WATER 
RETENTION

7.15 2.58 5.47 0.90 2.96 0.008 SIGNIFICANT

NEGATIVE
EFFECT

20.47 6.14 12.31 1.82 5.53 0.000 SIGNIFICANT

AROUSAL 7.89 2.90 6.15 0.95 2.60 0.018 SIGNIFICANT

CONTROL 8.63 1.70 7.00 1.29 5.00 0.000 SIGNIFICANT
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GRAPH 3: PRE – POST TREATMENT MEAN FOR EIGHT GROUP OF SYMPTOMS OF MDQ IN 
GROUP A (PILATES) AND GROUP B (SELF STRETCHING)
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TABLE 3: BETWEEN GROUP MEAN DIFFERENCE FOR EIGHT GROUP OF SYMPTOMS OF MDQ 
SCORE

GROUP – A 
(PILATES)

GROUP 
– B (SELF-

STRETCHING)

t 
VALUE

p 
VALUE REMARKS

MEAN 
DIFFERENCE 
PRE – POST 

TREATMENT

MEAN 
DIFFERENCE 
PRE – POST 

TREATMENT

MEAN SD MEAN SD

PAIN 10.21 4.42 8.26 3.08 1.572 0.125
NOT

SIGNIFICANT

CONCNTRATION 5.21 4.21 4.10 2.51 0.982 0.332
NOT

SIGNIFICANT

BEHAVIOUR
CHANGE

7.00 4.49 4.89 2.99 1.698 0.98
NOT

SIGNIFICANT

AUTONOMIC
REACTION

2.15 2.24 2.05 1.77 0.160 0.874
NOT

SIGNIFICANT

WATER 
RETENTION

2.57 1.50 2.05 2.17 0.869 0.391
NOT

SIGNIFICANT

NEGATIVE
EFFECT

7.94 4.91 8.15 6.42 -0.113 0.910
NOT

SIGNIFICANT

AROUSAL 2.21 1.54 2.15 2.58 0.076 0.940
NOT

SIGNIFICANT

CONTROL 1.52 1.74 1.78 1.18 -0.544 0.590
NOT

SIGNIFICANT

Discussion 

Subjects were matched for Age, BMI, Age of 
menarche and days of menstrual cycle for both the group 
in order to minimize the difference.

The first objective of this study was to study the 
effect of Pilates on pain and quality of life. Result showed 
significant reduction in pain and improvement in quality 
of life by Pilates. Pilates exercises belong to a group of 

Body-Mind Exercises, where the focus is on controlled 
movement, posture, and breathing. Pilates improves 
mental and physical wellbeing, increases flexibility and 
strengthens muscles through controlled movements. 
The physiological basis for dysmenorrhea is associated 
with increased levels of prostaglandins, which results in 
uterine contraction and ischemia. 12 It seems that women 
who exercise have a reduced incidence of dysmenorrhea. 
These may be due to exercises have hormonal effects on 
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the lining of the uterus, or increased level of circulating 
endorphins.

Dr. Shachi M Paithankar et al (2016)13 studied 
effects of Pilates and conventional physiotherapy in 
primary dysmenorrhea on pain and quality of life. They 
found similar effects as this present study. Neha oswal et 
al (2017)14 also concluded that Pilates improves quality 
of life and reduces pain intensity. Even similar result was 
found in a study conducted by Luana Macêdo (2012).7

The second objective of this study was to study 
the effects of self-stretching on pain and quality of 
life. Result showed significant reduction in pain and 
improvement of quality of life. In quality of life, result 
showed significant effects in following components of 
menstrual distress questionnaire like pain, concentration, 
behavior change, autonomic reaction and negative effect 
(p<0.005). A study done by Dawood MY (2006)15 
has shown that therapeutic exercise can increase the 
secretion of endorphins from the brain, and these 
materials in turn raise the pain threshold of the body. 
Daley AJ (2009)16 believed that contracted ligamentous 
bands in the abdominal region were the causative factor 
for physical compression of nerve pathways and their 
irritation, so the proposed series of stretching exercise 
was considered very effective. 

Reda Mohamed (2016)4 conducted study 
comparing, stretching versus mefanamic acid tablets. 
Results of this study found self-stretching exercises as 
an effective intervention in the management of primary 
dysmenorrhea. 

The third objective of the study was to compare 
effect of Pilates and self-stretching on pain and quality 
of life. Result of the present study showed that Pilates 
was superior to self-stretching in pain reduction and no 
significant changes were found in quality of life. 

Conclusion 

Pilates and self-stretching were found effective in 
reducing pain and improving quality of life in primary 
dysmenorrhea. Between groups analysis found Pilates 
more effective in reducing pain than self-stretching.

Hence, Pilates and self-stretching both can be used 
as a treatment for primary dysmenorrhea. 
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Abstract

Background: Menopause means the permanent cessation of menstruation at the end of reproductive life due 
to loss of ovarian follicular activity. Menopause has a profound impact on a woman’s physical and mental 
health as a whole. Quality of life and pain are measured to study and compare the effect of menopause on 
them. 

Objective: The aim of this study was to compare quality of life and pain among pre-, peri- and post-
menopausal women and find the effect of menopause on the above-mentioned factors. 

Methodology: This cross-sectional study included 258 women between the age group of 40-60 years who 
were classified according to their menstrual status into premenopause, perimenopause and postmenopause. 
They were selected on the basis of inclusion and exclusion criteria. All the participants agreed to participate 
in the study. Outcome measures SF-20, VAS was measured. Statistical analysis of the data was performed 
using SPSS version 20 through application of descriptive statistics, t-test and multivariate analysis. 

Result: The data measure of outcome variables of the premenopausal, perimenopausal and postmenopausal 
groups was compared using descriptive statistics, multivariate analysis and t-test. The components of SF-20 
which were significantly reduced for postmenopausal women as compared to premenopausal were physical 
functioning (p=0.000), role functioning (p= <0.00001), social functioning (p= <0.00001), mental health (p= 
0.0000), health perception (<0.00001). The component of pain was significantly increased (p = 0.0158) in 
postmenopausal women compared to premenopausal women. 

Conclusion: Thus, we can conclude there is significant deterioration in components of quality of life and 
pain in postmenopausal women as compared to premenopausal women even after controlling for age. These 
findings will help to add valuable input to current research on menopause. 

Keywords: Menopause, Premenopause, Quality of life, Medical Outcomes Study: Short Form-20, pain 

Introduction

Menopause means the 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 occurs. The clinical diagnosis 
is confirmed following cessation of menstruation 
(amenorrhea) for twelve consecutive months without 
any other pathology(1).

Menopausal status is classified as premenopause, 
perimenopause or postmenopause according to the 
PENN-5 menopausal status definition. Premenopausal 
status was defined by regular cycles with no change in 
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observed cycle length (21 – 35 days). A woman was 
considered perimenopausal if she had two menstrual 
cycles with cycle length changes of at least 7 days or 
her last menstrual period occurred > 3 but <11 months 
before the study. Women who had not menstruated 
within the previous 12 months were categorized as 
postmenopausal(2) .

At the time of menopause, a woman must readjust 
her life from one that has been physiologically stimulated 
by estrogen and progesterone production to one devoid 
of these hormones(3). These hormonal alterations 
often result in unpleasant and even harmful physical, 
psychological, and sexual changes in postmenopausal 
women, which can have a negative impact on their 
quality of life(4).

The WHO defined the phrase “quality of life” as 
an individual’s perception of their position in life in 
the context of the culture and value systems in which 
they lie and in relation to their goals, expectations, 
standards and concerns. The expression “health-related 
quality of life” refers to an individual’s perception of the 
correlation between their physical (ability to perform 
physical activities), psychological (emotional stress, 
anxiety and depression), and social (family interaction, 
time for friends and leisure activities) limitations(5). 

Pain can also negatively affect quality of life. 
Those women who were early perimenopausal, late the 
perimenopausal or postmenopausal reported significantly 
more aches and pains, compared with premenopausal 
women. With complete risk factor adjustment, 
postmenopausal women still reported significantly 
greater pain symptoms than did premenopausal women(2).

An epidemiological study on Indian women 
found ‘pain in hands or legs’ as the most prevalent 
symptom followed by anxiety and physical and mental 
exhaustion(6). While another study on urban Indian 
women found the most frequent menopausal symptoms 
to be in the following order: fatigue, lack of energy, 
headache, hot flushes, cold sweats, cold hand and 
feet, weight gain, numbness/tingling and excitability/
anxiety(7). 

Menopause is not only a biologic process but also 
a life stage characterized by changing roles such as the 
end of childbearing potential and children leaving home. 
A study on women transitioning into menopause found 
that regardless of the presence of its hallmark symptoms 
of hot flashes and vaginal dryness, it is associated with a 
decrement in HRQoL(8). 

Mean age at menopause ranges in Indian women 
from 40.32 to 48.84 years and in developed countries 
from 48.0 to 51 years(9). The life expectancy of women 
is around 80 years; this means that women spend more 
than 30 years in postmenopausal status. The World 
Health Organization reported that by 2030, there would 
be 1.2 billion women at and over age of 50. Therefore, 
although the menopause seems like a natural process, it 
is a period that must definitely be followed and treated(10).

Material and Methodology

Study Design: Cross-sectional study 

Inclusion criteria:

Ø Women aged 40-60 years.

Ø Intact uterus with at least one ovary.

Ø Having entered into menopause naturally 
without any surgical of medical intervention.

Exclusion Criteria

Ø Currently pregnant of breast feeding.

Ø Using exogenous hormone preparation affecting 
ovarian or pituitary function in previous 3 months.

Ø Any disorder or disease that may prevent from 
performing the required tests.

Ø Women who have stopped menstruating as a 
result of hysterectomy or radiotherapy or chemotherapy.

Ø Women whose menstrual status could not be 
determined.

Ø Women refusing to participate. 

Study Setting: Study was conducted at New Civil 
Hospital, Surat
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Study Duration: 6 months between October 2019 
to March 2020 

Sample Size: Sample size was calculated from 
openepi software on basis of prevalence rate of 20% and 
the resultant sample size for this study was found to be 
258.

Sampling Technique: Purposive sampling

Questionnaire and scale

Ø Medical outcome study: 20- item short form 
survey instrument

Ø  Visual Analog Scale

Outcome Measures: 

Ø Quality of Life

Ø Pain 

Procedure: After obtaining clearance from the 

Human Research Ethical Committee of Government 
Medical College, Surat the present study was initiated. 
All the women approached were provided with a 
participant information sheet explaining about the study 
in a language understood by them and their consent 
was taken. They were screened to determine their 
eligibility for the study, according to the inclusion and 
exclusion criteria. The subjects were enquired about 
their menopausal status by asking them about their last 
menstrual cycle and its regularity. Their menopausal 
status was then determined on the basis of defi nition 
given by PENN. The participant was administered 
Medical Outcome Study Short Form-20 questionnaire 
through interview method. On the visual analog scale, 
the participant was asked to mark her pain intensity on 
the line.

Data Analysis: SPSS version 15 was used for 
the analysis of data. Multivariate model, post-hoc 
ANOVA, t-test was used for analysis. P-value < 0.05 
was considered as signifi cant. 

Results 

 

Figure 1 Percentage distribution of type of pain in sample population
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  Figure 2 Frequency distribution of educational levels of study participants

 

Figure 3: Frequency distribution of employment status of study participants
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Figure 4: Graphical presentation of mean values of Visual Analog Scale

Table 1: Descriptive statistics of Physical Functioning, Pain and Mental Health

Physical 
Functioning Pain Mental Health N

Mean ±SD

Premenopausal
Women

94.65±7.61  1.62±17.48 74.39±5.68

86Postmenopausal
Women

80.51±13.44 53.48±22.21 67.18±10.77

Table 2.A: Age-adjusted model of Physical Functioning

Parameter B Std. Error t   Sig.

Age -0.20699 0.120941 -1.7115 0.0882

Perimenopausal 94.43825** 5.875318 16.0737 0.0000**

Postmenopausal 91.81534** 6.693894 13.7163 0.0000**

Table 2.B: Age-adjusted model for pain

Parameter B Std. Error t   Sig.

Age 0.37419084 0.245698 1.5230 0.1290

Perimenopausal 24.22758617* 11.93605 2.0298 0.0434*

Postmenopausal 33.05146075* 13.59904 2.4304 0.0158*

Premenopausal          Reference Category
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Table 3: Mean comparison of mental health composite

(I)
menopausal

status

(J) 
menopausal

status
Mean Difference (I-J) Std. Error Sig.

F

Premenopause Perimenopause 7.9279** 1.324821 0.0000**

21.905Premenopause Postmenopause 7.2093** 1.324821 0.0000**

Perimenopause Postmenopause -0.7186 1.324821 0.8504

Table 4: Comparison of means of role functioning, social functioning and health perception between 
premenopausal and postmenopausal women

Role Functioning Social Functioning Health Perception

Mean ±SD

Premenopausal
Women

94.9±12.31   93.35±13.65 81.76±10.16

Postmenopausal
Women

66.1± 25.96 77.06±18.16 48.35±23.32

 t-value 9.29 6.64 12.17

p-value <0.00001** <0.00001** <0.00001**

Discussion

After using an age-adjusted model for physical 
functioning in table 2.A, it was found that physical 
functioning was significantly reduced in postmenopausal 
women as compared to premenopausal women 
(p<0.0000). Hess et al(8) concluded that compared 
to premenopausal women, the physical health 
composite of the RAND-36 is significantly lower in 
late perimenopausal, early postmenopausal and late 
postmenopausal women thus supporting our result of 
decreased physical functioning of postmenopausal 
women.

According to table 2.B, after controlling for age, 
level of pain is significantly more in post-menopausal 
women as compared to premenopausal women, but the 
significance is only marginal while Hess et al(8) concluded 
that the strongest and most consistent effects were seen 
between menopausal status and pain, menopausal status 
and general health perceptions.

After applying ANOVA and post-hoc test in table 3, 
we found highly significant decrease in mental health of 
postmenopausal women as compared to premenopausal 
women ( p-value = 0.0000). Supporting these results 
is a result by Hess et al(8) stating that compared to 
premenopausal women, the mental health composite 
of RAND-36 is lower in late perimenopausal, early 
postmenopausal, and late postmenopausal women. They 
also concluded that the impact of menopausal status on 
mental health-related quality of life is at least partially 
accounted for by menopausal symptom frequency 
and associated bother while we have focused only on 
physical strength and functioning. 

In table 4, we compared the means of role functioning 
of premenopausal and postmenopausal women and 
found the role functioning of postmenopausal women 
to be significantly less than premenopausal women. 
This table also shows that the social functioning of 
postmenopausal women is significantly reduced as 
compared to premenopausal women, after comparison 
of their means. For the role functioning component of 
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SF-20, Hess et al(8) stated that there was no significant 
impact of menopausal status on role limitation due to 
emotion problems and social function was worse only 
in women who had hysterectomies. They concluded 
that scales that assess interference (role limitation, 
social functioning and physical functioning) are not as 
impacted by menopausal stage. They have interpreted 
that women are not allowing menopause to interfere 
with most aspects of their lives, despite feeling worse. 

Health perception is significantly reduced in 
postmenopausal women as compared to premenopausal 
women (p-value=<0.00001). A study by Del Sueldo et al 
proved that health was perceived as worse in menopausal 
women (P<0.05) compared with non-menopausal 
women. Patients younger than 45 years had a better 
perception of health than older patients(11). 

Conclusion

These findings prove that during the postmenopausal 
phase women have reduced quality of life as compared 
to premenopausal women. Especially the components 
of physical functioning and pain of Medical Outcomes 
Study – Short Form 20, are significantly negatively 
affected even after controlling for age in postmenopausal 
women. This study has thrown spotlight on the quality of 
life and pain levels of postmenopausal women and will 
help focus on improving the physical and mental health 
and quality of life of women approaching menopause. 
We would recommend conducting this study on a 
national level so that the findings can be generalized for 
Indian women of all ethnicities and also a longitudinal 
study on women transitioning from premenopause to 
post menopause. 
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Abstract

Background: There are various studies done by the researchers which show the use of new m-learning, 
e-learning and use of digital media, as a study material but there are no studies done to see how this change 
took place. From the conventional pen-paper and printed study material to digital study material. Hence this 
research aims to study how this change took place, using a Survey Questionnaire. 

Materials and Method: The Questionnaire was sent to 300 physiotherapy students of Dr. A P J Abdul 
Kalam College of Physiotherapy from the year 2000 to 2020 using simple random sampling. The consent 
form was included in the questionnaire sent by Google forms by connecting to them through social media. 
Out of 300 students, 192 students were interested to take part in the survey. They agreed to the informed 
consent and were included based on inclusion and exclusion criteria. The questionnaire was sent through 
social platforms. The data was collected from the Google forms, it was documented and interpreted. 
Statistical analysis was done by tally method and graph presentations.

Result: The questionnaire included various questions related to the usage of study material, usage of devices 
and changes noticed. The result showed that the use of digital study material increased gradually and later 
more occasional use of digital study material was noticed. It is also related to increasing portable device 
usage among participants for study purposes.

Conclusion: As the use of portable devices increased among students for study purposes. The involvement 
of digital study material increased in the curriculum.

Keywords: Physiotherapy, study material, Two decade, Education, Study. 

Introduction

Physiotherapists have increased demands on 
team-working abilities in settings, where they take 
autonomous decisions. Individuals with no mortality but 
more disability are increasing in number. Theory and 
physical practice are main components of physiotherapy 
curriculum. Students those who are admitted in 
physiotherapy program must have developed successful 
learning strategies, as the requirements of it are relatively 
high. In order to graduate physiotherapy, students must 
be able to understand increasingly complex health care 
system, for which there must be strategies developed 
that empowers the students as well as the lecturers. 

Communication, critical thinking and collaboration 
within a clinical setting must be learned by the 
physiotherapy students as the education has traditionally 
being focused on physical activity, exercises and manual 
skills.1 In order to provide with an outstanding clinical 
performance, technology does not provide a shortcut 
to clinical excellence but it does lower the barrier to 
building knowledge and developing reasoning skills. 2 

There were a large-scale digitalization of books. Every 
book ever printed was digitalized and converted into a 
digital library. 3 

The Digital transformation of the health care system 
is progressing, with increase in knowledge about digital 
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learning in universities. 5 Now a day’s Digital, social, and 
mobile technologies (DSMTs) have an increased use 
in self-directed learning activities. This provides self-
learners diverse resources, way of network that support 
their learning needs and information required in field of 
physiotherapy. The easy access to mobile technologies 
and social media has led to a major transformation in 
knowledge sharing, learning, social interaction, and 
collective intelligence working as tools that support 
knowledge sharing and creation. . This supports 
learners’ ability to acquire knowledge and stay up to 
date, present their knowledge to others, effectively and 
quickly communicate with others, receive feedback, and 
develop a sense of community in a digital format. There 
is a higher trend of using mobile devices as a tool for 
references and information management among faculty, 
students, residents, newer professionals and trainees.6 

Medical knowledge has been organized more 
systematically in digital medical collections. 7 

Educational endeavors outcome is dependent on students 
approach. Approach to the study material taken by the 
student, teaching and the course vary the response while 
approaching in pressure. There might be difficulties in 
getting knowledge depending on the course of studies. 
Choice of study material can have difficulties when 
overloaded with studies from vast study material, reduced 
motivation, reduced perspective of some subjects, 
problem in recalling previously read topics and difficulty 
in practical application of knowledge.9 learning outcome 
can be improved by digital learning. The clue about the 
potential exam content and important topics is provided 
to students with easy access by digital technologies in 

their curriculum. There is an insufficient understanding 
of student experience about digital learning. 10 

     In medical education, instructions are delivered 
from digital media as a popular medium. This offers 
unique learning opportunities for medical students. This 
article try’s to study the present state of digital learning 
in physiotherapy and how the change took place. 
This study is to understand the change form printed 
material to digital material occurred in development of 
practitioners, interns and students. Learning improves 
with an interactive study material, according to advances 
in cognitive sciences. 11 

Procedure:

Ethical clearance was obtained from the Institutional 
Ethical Committee of Dr. A.P.J. Abdul Kalam College of 
Physiotherapy, PIMS-DU. A Questionnaire was formed 
by the primary researcher, which was validated by the 
senior faculty members of Physiotherapy College. The 
same questionnaire was converted into a Google form 
and sent to students of Dr. APJ Abdul Kalam College of 
Physiotherapy from the batch of the year 2000 to 2020. 
Participants were selected based on a simple random 
sampling method and inclusion and exclusion criteria. 
A total of 196 responses were obtained, from which 3 
marked no for the consent form and did not participate 
in the study, where 1 filled the incorrect data. Hence 
they were excluded from the study. So final sample size 
was 192, responses were recorded from 192 participants 
evaluated and statistical analysis was done. Graphs were 
created depending on the responses of Google Forms. 
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DATA ANALYSIS AND RESULT: 

QUESTIONAIRE ANALYSIS:

    

Graph no 1. Availability of printed study materials. 

As the data provided in the above line graph suggests that the easy availability of printed study material is 
gradually decreasing from the year 2000 to 2020 according to participant’s responses. Also, there was a gradual 
increase in the occasional availability of printed study material, whereas none of the participants experienced never 
or rare availability of printed study material.

    

           Graph no 2. Availability of digital study material. 



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            149

It is seen that, there was a sudden spike in easy 
availability of digital study material from the year 2006 
to 2015, which continued a gradual increase from the 
year 2015 to 2020. Also a steep increase in occasional 
availability from the year 2000 to 2010 followed by a 

gradual decrease from the year 2010 to 2020. Also, there 
was a sharp decrease in rare availability from the year 
2000 to 2015, followed by a gradual increase from the 
year 2015 to 2020, which is represented by the above 
line graph. 

    

           Graph no 3. Use of digital format for studying. 

There was a gradual increase in the frequent use of 
digital study material for study purposes from the year 
2000 to 2015, followed by a gradual decrease from 2015 
to 2020. A steep decrease in never use of digital format 
for study purpose is seen from the year 2000 to 2015 as 
responded by the participants. Fluctuation in occasional 

use by the participants is observed with a gradual increase 
from the year 2000 to 2010, a dizzy decrease from the 
year 2006 to 2015, followed by a sharp increase from 
the year 2011 to 2020. Vertical increase and decrease of 
rare use happened between the years 2006 to 2020. As 
suggested by the data represented in graph no.5.   

      

    Graph no 4. Frequency of using portable devices for study purpose. 
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The data represented by graph no 10 suggests that 
the frequent use of portable devices for study purposes 
took a steep increase from the year 2006 to 2015, 
followed by a decrease from the year 2011 to 2020. The 
occasional use increased steadily from the year 2000 to 
2010, leading to a gradual decrease from the year 2006 
to 2015, also fluctuated for an increase from the year 
2011 to 2020. The rare use showed a minor fluctuation 
between the years 2006 to 2015; whereas a sharp fall was 
noticed from the year 2000 to 2020 for never using the 
portable devices based on the participant’s responses. 

Discussion

As per the study, out of the 192 participants from 
the year 2000 to 2020 majority preferred printed study 
material more in combination with digital study material. 
This might be due to the availability of printed study 
material was more initially, gradually the availability 
become occasional. Also, the availability of digital 
study material took a steep increase in recent years. This 
might be due to the digitalization of books on a large 
scale.3 Many participants gathered their information 
about studies in pen-paper notes format or using both 
pen-paper as well as digital. Very few used only digital 
format for gathering, it can be due to the habit of writing 
and studying.21 the use of digital format increased in 
study occasionally over the period. The printed format 
of study material was a much popular choice among the 
participants as compared to others. Many students started 
the use of portable devices during their curriculum. 
About 80% of participants were using portable devices.6, 

16, 18-20

As the use of mobile phones increased in the 
curriculum the trend of m-learning and e-learning took a 
growth. Where the majority of participants used mobile 
phones during their UG and PG curriculum, as their 
portable device to access digital study material, as the 
frequency of using portable devices for study purpose 
increased.2, 4-8, 10, 17-20 There was a lot of change observed 
by the participants from the initial years, as the years 
passed the observation of change slightly decreased but 
is still present, due to a developing shift of education 
material towards digital as the introduction of e-learning 
and m-learning is at a rise.17- 23Also, it is seen that a large 

number of participants found it easy to study with the 
printed study material.70.3% of participants did research 
works. Among who did the research, the majority 
included printed format in their choice of combinations 
for study material used but also the digital format was 
getting a decent start to be included in the research.24 For 
the last-minute review before the exam or before making 
any important clinical decision at work, the majority of 
participants included conventional paper-based notes 
but also the involvement of digital material is noticed.2 
As the participants were accepted based on the year of 
admission in their UG for physiotherapy. It is observed 
that Participants from the group of 2000 to 2010 noticed 
a change in the study material, from their start to the 
end of the educational curriculum. Whereas from the 
year 2011 to 2020 there were near to 50-50 observations 
of change in the study material. This might be due to 
the introduction of various e-learning, M-learning, 
Digitalization of books as well as increased use of 
portable devices for study purposes by the participants, 
Much likely observed in last year of pandemic leading to 
change in usage of study material.2,3,6-11,16-20,22 

Conclusion

There is a significant increase in the usage of digital 
study material with the conventional printed study 
material. As the change in use of devices is increased, 
so did the use of digital study material too. The changes 
took a gradual increase over the past 2 decades; it has 
been observed that during the last decade from the year 
2011 to 2020 there is a high rise in usage of digital study 
material. Most of the participants prefer the conventional 
pen and paper method in combination with digital. This 
study shows that the accessibility of new knowledge and 
a newer dimension of study materials are at a gradual 
to peek involvement in the learning purpose. It mostly 
depends on the availability of new ways to access the 
knowledge and the ease of its availability.

Limitations: 

Ø The study was conducted on smaller sample 
size. 

Ø The study was limited to Physiotherapy students 
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of Dr a P J Abdul Kalam College of Physiotherapy. 

Ø The sample size of years varied as compared 
among them. 
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Abstract 

Background & Purpose: In the practice of dentistry, stress, tension and postural practices can contribute 
to neck and lower backache problems. This is due to the limited work area with a limited scope of 
movement and narrow visual field associated with the oral cavity. The prevalence and severity of various 
musculoskeletal disorders decreased by performing regular specific exercises among large group of the 
dentists. The ergonomic hazards, caused by strained posture and prolonged repetitive movements, can 
induce musculoskeletal disorders. The symptoms begin to appear early in their dental carrier. Objectives: 
This study is to compare the effectiveness of isometric and stretching exercises with and without ergonomic 
advice in mechanical neck pain among dental students.

Methods: The investigator personally visited two different dental colleges in Bengaluru, obtained permission 
from the concerned authorities and screened final year students and interns using standardized Nordic 
Questionnaire forms. Students with mechanical neck pain were then selected according to the inclusion and 
exclusion criteria. The selected students from two dental colleges were grouped as Group A and Group B. 
The students were asked to fill NDI and NPRS forms prior the intervention. Group A were given isometric 
and stretching exercise along with ergonomic advice, whereas group B were given isometric and stretching 
exercises only. The students were asked to follow the protocol for 4 weeks. NDI and NPRS were the outcome 
measures used. 

Result: The incidence of mechanical neck pain among 152 dental students screened was 52.63%. 14 out 
of 60 students who participated in the study were male. Paired t-test and unpaired t test were used for 
statistical analysis within the group and between the group respectively. Both the groups improved in pain 
and disability associated with mechanical neck pain. But improvement in neck related complications in 
group A was more significant than group B in this study. The difference in P value for both NDI and NPRS 
between both the groups was highly significant.

Conclusion: Isometric and stretching exercises with ergonomic advice were more effectiveness than 
isometric and stretching exercise without ergonomic advice in mechanical neck pain among dental students. 

Keywords: Mechanical Neck Pain, Standardised Nordic Questionnaire, Neck Disability Index, Numeric 
Pain Rating Scale, Dental Students 
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Introduction 

Musculoskeletal disorders (MSD) are defined as 
muscular pain or injuries to the human support system 
that can occur after a single event or cumulative trauma, 
negatively impacting daily activities. MSD can range 
from pain in the upper limbs such as the forearm and 
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wrist to postural muscles such as the upper and lower 
back, neck and shoulders as well as lower extremities 
such as hips, thighs, knees and ankles.1 A common 
cause of neck pain is muscle strain or tension.2 
Prolonged static postures are inherent in dentistry work. 
Awkward postures that involve forward bending and 
repeated rotation of the head, neck and trunk to one 
side are common occurrences during clinical work. As 
posture deviates more from neutral, the muscles that 
are responsible for the preferred side of rotating or 
bending become stronger and the matching antagonistic 
muscles become elongated and weakened, creating a 
muscle imbalance. 3 A typical occupational risk factor 
for developing neck symptoms is prolonged flexion of 
the cervical spine.4 In the practice of dentistry, stress, 
tension and postural practices can contribute to neck 
and lower backache problems. The dentists are at high 
risk of neck and lower backache problems due to the 
limited work area with a limited scope of movement and 
narrow visual field associated with the oral cavity. In 
comparison with any other health professionals, dental 
health workers report a higher incidence of work-related 
MSD. There is a relationship shown between prolonged, 
static muscle contractions and muscle ischemia or 
necrosis. Dental surgeons often cannot avoid prolonged 
static postures. Even in optimal seated postures, more 
than one-half of the muscles of the body are contracted 
statically and there is little movement of the vertebral 
joints. Dental hygienists have been found to have high 
rates of neck and shoulder disorders, but there is very 
limited information on risk factors associated with 
those disorders, the level of risk for students, and the 
relationship of prior work as dental assistants for dental 
hygiene students. 5 Symptoms begin to appear early in 
the career with significant increases upon starting clinical 
practice. Significant social and economic consequences 
have been reported including leaving the profession or 
reducing hours.4 It is important to highlight this issue 
as WMSD in dentistry might contribute to sick leave, 
reduced productivity and future possibility of leaving 
the profession at an early age. The prevalence and 
severity of various musculoskeletal disorders decreased 
by performing regular specific exercises among large 
group of the dentists. The purpose of introducing 

ergonomics into the dental curriculum is to train dental 
students to maintain health and safety in the workplace 
while maintaining efficiency in their job performance. It 
improves the quality of work, increase the productivity 
of the dental team and overall level of satisfaction of 
work. 6 There is an increasing trend of dentist being 
treated by physiotherapist for their musculoskeletal 
problems. The physical therapy advice included posture 
correction, ergonomic advice, and stretching exercises. 
7 To avoid the work-related musculoskeletal disorders 
among dentists, it is important to create awareness about 
ergonomic and exercise intervention that can be utilized 
without much adverse effects8. This study aimed to 
compare the effectiveness of isometric and stretching 
exercises with ergonomic advice over isometric and 
stretching exercises without ergonomic advice. 

Methodology :Research design :Comparative study 

Source of data :The subjects were recruited from 
two dental colleges in Bengaluru - Dayananda Sagar 
Dental college and D A Pandu Memorial RV Dental 
College. 

Total sample size:60 subjects

• Group A(30): Subjects from Dayananda Sagar 
Dental college who were asked to follow exercise 
protocol and ergonomic advice.

Group B(30):Subjects from D A Pandu Memorial 
RV Dental college who were asked to follow exercise 
protocol only.

SAMPLING TECHNIQUE :Convenient sampling 

Inclusion Criteria 

• Those who were willing to participate and agreed 
to sign the written consent form. 

• Fourth-year dental students and interns from two 
different dental colleges in Bangalore. 

• Subjects with mechanical neck pain were selected. 

• Subjects with NPRS more than 3. 

• Students who works at least 4-5 hours per day 
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since last 6 months.9

Exclusion Criteria 

• Subject with recent trauma or RTA (in past 6 
months) involving cervical region. 

• Subjects with postural deformities like kyphosis, 
scoliosis. 

• Subjects with spinal/neck diseases like spinal cord 
compression, tumors, fractures, instability, inflammatory 
diseases and infections, cervical spondylosis and 
spondylolisthesis 

• Subjects with history of any neck surgery. 

• Subjects who did not use pillows will be excluded.10

Materials required: Standardized Nordic 
Questionnaire form , Numerical pain rating scale , Neck 
disability index form , Informed Consent form Method 
of collection of data :The investigator personally 
contacted the two colleges and obtained permission 
from the concerned authorities. The screening was 
done using Standardized Nordic questionnaire forms. 
The subjects were explained about the study, informed 
written consent form were obtained and then, the study 
was continued. 

PROCEDURE :The Ethical clearance was obtained 
for the study from the Institutional Ethical Committee. 
The subjects were screened using Standardized Nordic 
Questionnaire, and after finding their suitability according 
to the inclusion and exclusion criteria, the subjects with 
mechanical neck pain were selected. The demographic 
data including name, age, gender and working hours were 
obtained. The subjects were briefed about the nature of 
study, duration and the intervention protocol. They were 
encouraged to clarify queries regarding the study, if any. 
PRE-INTERVENTION TEST: The total duration of the 
intervention was 4weeks. The pre-intervention test was 
conducted to assess the intensity of mechanical neck 
pain before carrying out the intervention. 11 

GROUP A: The subjects were asked to fill neck 
disability index and numeric pain rating scale forms. In 
the neck disability index form, the subject was asked to 

tick the options available. In numeric pain rating scale, 
the subject was asked to rate pain out of 10 according to 
pain intensity. The forms were collected on the first day 
of week 1 of data collection. The exercise protocol and 
ergonomic corrections were explained to the subjects and 
the handouts were distributed to the selected subjects on 
day 2 of week 1. 

GROUP B: The subjects were asked to fill neck 
disability index and numeric pain rating scale forms. In 
the neck disability index form, the subject was asked to 
tick the options available. In numeric pain rating scale, 
the subject was asked to rate pain out of 10 according 
to pain intensity. The forms were collected on the first 
day of week 1 of data collection. The exercise protocol 
was explained to the subjects and the handouts were 
distributed to the selected subjects on day 2 of week 
1.The subjects from both the groups were asked to 
follow the protocol twice daily for 4 weeks. The subjects 
were monitored through phone calls and reminded about 
the exercise protocol and ergonomic correction weekly 
once. In addition, the subjects of group A were asked to 
log the exercises and ergonomic advice, whereas subjects 
of group B were asked to log the exercise protocol. 

EXERCISE PROTOCOL: GROUP A: Isometric 
and stretching exercises were given for neck flexors, 
extensors, side flexors and rotators. Ergonomic 
corrections were also taught for the subjects with 
mechanical neck pain. The handouts both for the 
exercise protocol and ergonomic corrections were given 
to the subjects. 

GROUP B: Isometric and stretching exercises 
were given for neck flexors, extensors, side flexors and 
rotators. The handouts for exercise protocol were given 
to the subjects. 

POST-INTERVENTION TEST: The post-
intervention test was conducted to assess the intensity of 
mechanical neck pain after the intervention. The test was 
conducted on the last day for week 4 in both the colleges. 
The subjects of both the groups were asked to fill the 
Neck disability index and numeric pain rating scale 
forms and the results were collected and documented the 
same day. 
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OUTCOME MEASURES: The outcome of the 
study was assessed on last day of week 4. Neck disability 
index and numeric pain rating scales were used as the 
outcome measures in both group A and group B. 

NECK DISABILITY INDEX: The neck disability 
index was used to know how neck discomfort adversely 
affect their daily activities like dressing, personal care, 
driving, recreational activity, etc. The NDI consisted of 
10 components and each component were scored from 
0 to 5. In the neck disability index, the subjects were 
asked to tick the options available. The score out of 50 
was documented. 

Numeric Pain Rating Scale: This scale was used 
to know the intensity of neck pain. The scale numbered 
from 0 to 10 were distributed to the subjects. The subjects 
were asked to score their pain out of 10. The result was 
then collected and documented.

Statistical Analysis: The data collected for this 
study was analysed statistically in 2 ways- descriptive 
and inferential statistics. Inferential statistics done using 
Mann Whitney U test between the group and Wilcoxon 
signed rank sum test within the group.The software 
SPSS 16.0 was used for statistical analysis. 

Result Analysis 

 

Figure 1: Gender distribution

 
Figure 2: Age distribution 
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COMPARATIVE ASSESSMENT OF NDI AND NPRS WITHIN GROUP A 

Table 1: Comparative assessment of NDI and NPRS within group A 

Group A Z Value

NDI 4.79

NPRS 4.82

Table 2 : Comparative assessment of NDI and NPRS within group B 

GROUP B Z VALUE

NDI 4.65

NPRS 4.49

Table 3: COMPARISON OF NDI BETWEEN THE GROUPS

MEAN RANK PRE NDI POST NDI

GROUP A 30.08 22.28

GROUP B 30.92 38.72

Table 4: COMPARISON OF NPRS BETWEEN THE GROUPS

MEAN RANK PRE NPRS POST NPRS

GROUP A 36.13 24.98

GROUP B 24.87 36.02

Table 5: Comparison of mean, SD, median and IQR of NDI

Methods
Statistical 

Parameters

Group A Group B
Z-value

Pre-test Post-test Pre-test Post-test

NDI

Mean 8.87 1.93 9.53 5.00 4.79(GROUPA)

SD 3.57 1.34 4.93 3.85 4.65(B)

Median 10 2 7.5 4

IQR 7 2 6 4
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Table 6 : Comparison of mean, SD, median and IQR of NPRS

Methods
Statistical 

Parameters

Group A Group B
Z-value

Pre-test Post-test Pre-test Post-test

 
NPRS

Mean 5.30 0.90 4.40 1.87 4.82(GROUPA)

SD 1.26 0.84 1.33 1.57 4.49(B)

Median 5 1 4 2

IQR 2 1 2 2

INTERPRETATION:

§ Both the groups improved in pain and disability 
associated with mechanical neck pain after four weeks 
of intervention.

§ The study shows that the effectiveness of 
isometric and stretching exercise with ergonomic advice 
was much better than that of isometric and stretching 
exercise only, in reducing the pain and disability 
associated with mechanical neck pain among dental 
students. 

DISCUSSION: Considering all the musculoskeletal 
disorders, neck pain was the major concern among the 
dental students. Most of the neck related complications 
including pain and disability was associated with their 
wrong posture while treating patients, using dental 
chairs inappropriately, repetitive movements, static 
posture or lack of rest periods. In this study, 60 dental 
students with mechanical neck pain were grouped into 
two groups. One group received treatment including 
isometric and stretching exercise along with ergonomic 
correction. The other group received isometric and 
stretching exercises only. Observing the effectiveness 
of exercises and ergonomic intervention in reducing 
neck pain 9the present study aimed at combining both of 
these interventions to explore if exercise together with 
ergonomic interventions proved to be more beneficial 
than exercise protocol alone for mechanical neck pain 
among dental students. 

Group B showed improvement which was much 
ahead of that of group A – consistent with the studies 
done earlier which had showed that ergonomic advice 
plays major role in reducing neck related complications 
like pain and disability in dental students. Dynamic 
and static activities in dentistry cause musculoskeletal 
disorders, but dental students do not have sufficient 
awareness about effects of ergonomic factors on 
their health. Students’ sitting position and working 
environment need to be improved and more training 
is needed in this field. The incidence and severity of 
mechanical neck pain among dental students can be 
reduced to a great extent if ergonomic advice along 
with exercise intervention is introduced in combination. 
Thus, the study is consistent with the study done by 
Akshay Bansode and Deepali Hande7, who compared 
the effects of isometric and stretching exercise with 
ergonomic advice over ergonomics alone for neck pain in 
physiotherapists. The group which received ergonomic 
advice showed better results compared to those without 
ergonomic advice. The dental students appreciated the 
ability to overcome the disabling effects of wrong posture 
and lack of physical exercise which were hindering 
their work performance. They also improved from 
psychological stress due to neck pain. The improvement 
in symptoms is due to improvement in elasticity of 
muscle and by achieving comfortable muscle tone after 
stretching. The improvement in muscle strength is due 
to physiological effect of isometric exercises on neural 
factors such as increases in activation of motor units 
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acting synchronously and reducing or counteracting 
inhibitory impulses. 

Limitations: Working hours were the same after 
the intervention that must have been effected the results. 
The study lacked supervision of exercises during 
the intervention. The activities of daily life was not 
monitored or documented, which must have negatively 
affected the study. 

Conclusion

This study intended to compare the effectiveness 
of isometric and stretching exercise with and without 
ergonomic advice in mechanical neck pain among dental 
students. 

Mann- Whitney U test and Wilcoxon signed rank 
sum test was done for comparing the groups between 
and within the group respectively.

Though, both the groups showed improvement in 
pain and disability associated with mechanical neck pain, 
group A had higher significance compared to group B. 
Thereby, we can conclude that inclusion of ergonomic 
advice with exercise protocol can be much beneficial for 
dental students suffering from mechanical neck pain. 
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Abstract

Background and purpose: Low back injuries among Bharatanatyam dancers are said to be over use related 
and secondary to biomechanical alignment defects. This causes weakness of the deep core muscles resulting 
in lumbar instability and low back pain. Motor control exercises aim to retrain the optimal control of the 
deep spinal muscle and maintain normal control during physical and functional tasks. The study is designed 
to assess the effectiveness of motor control exercises in improving lumbar stability among Bharatanatyam 
dancers.

Objectives: To find out the strength of the deep abdominal muscle function pre and post intervention. To 
find out the correlation between lumbar spine curvature in standing and the deep abdominal muscle strength. 
To assess the effectiveness of lumbar motor control exercises in improving lumbar stability.

Design: Quasi experimental one group pre and post-test design

Methods: A total of 85 subjects (females) aged between 18 to 30 years with Quebec score >20 were recruited 
using purposive sampling method. Subjects were examined for core muscle activity using Stabilizer pressure 
biofeedback and were assessed for Lumbar spine curvature using Flexible curve ruler. Pain and disability 
were scored using Modified Oswestry disability questionnaire (MODQ). The intervention consisted of motor 
control exercises for 6 weeks. Pre and post-test intervention scores were recorded and analysed. Results: 
The core muscle activity and Modified Oswestry disability score significantly (p<0.001) improved after the 
intervention and showed strong significance. The correlation between lumbar lordosis angle and core muscle 
activity showed positive relation (r = 0.859) and statistically significant (p<0.001). Conclusion: The results 
suggest that, motor control exercises may be significantly effective in improving lumbar stability among 
Bharatanatyam dancers.

Keywords: Core Muscle Activity, Flexible Curve Ruler, Low Back Pain, Motor Control Exercises, Stabilizer 
Pressure Biofeedback. 
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Introduction

Overuse musculoskeletal injuries or problems are 
currently found to be an important health issue among the 
dancers. When the dancers involve in different dancing 
styles, they expose themselves to musculoskeletal 
injuries involving back, lower extremities, soft tissue 
and overuse injury.1 During the course of time, they 
experience frequent episodes of pain and discomfort due 
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to neuromuscular alterations at the affected regions.2

Bharatanatyam, the most ancient Indian classical 
dance form has undergone enormous changes facing 
various challenges. It involves linear form and pattern of 
body movement which is more powerful and dynamic. 
Their training requires more strength, flexibility, 
stamina, grace, passion and emotion. When there is lack 
of flexibility, which is an essential component of normal 
biomechanical functioning, it can cause early muscle 
fatigue or altered biomechanics of movement. It has 
been found that there is prevalence of 34.37% of back 
injuries in Bharatanatyam dancers. 3,4,5

In a previous study, it was found that during 
repeated ‘Araimandi’ and ‘Muzhumandi’ positions 
in Bharatanatyam, there is shortening of iliacus and 
psoas major muscles resulting in anterior pelvic tilt and 
imbalances in trunk flexors and extensors which places 
more stress on the back resulting in increasing lordotic 
curve in later stages. In case of faulty postures during 
practice for prolong period can result in permanent 
structural change.4,5 Core muscle component involves, 
the local stabilization system providing inter segmental 
motion and the global stabilization system providing 
capability for rapid and powerful torques. Insufficient 
core stability can result in low back pain (LBP) which is 
more common among performing artists (e.g., dancers). 
6

In recent years, there has been focus on motor control 
exercises (MCEs) that aim to retrain or re-establish the 
optimal control of deep spinal muscles and maintaining 
the same during physical and functional tasks.7 This 
exercise program was designed to improve the specific 
function of lumbopelvic muscles and to achieve control 
of posture and movement.8 It is also said to be better than 
other form of exercises reducing pain and disability.9, 

10,11 Many motor control exercises (MCEs) such as 
Limbering (Cat Camel),12 Bridge,13 Quadruped- bird 
dog,14 Dead bug,14 Trunk Curl-ups14 and Side bridge,14,15 
have been quantified before to enhance spine stability in 
an environment that imposes low loads on spine.16 

Pressure biofeedback unit is reported to be a reliable 
tool17,18 used clinically both for assessment of deep 

local trunk muscles and as an aid in the re-education of 
stabilization by detecting movements of the lumbar spine 
associated with a deep abdominal contraction in relation 
to an air filled reservoir.19,20 Hence the study assesses 
the deep abdominal muscle function using a Stabilizer 
Pressure Biofeedback unit. As the evidences suggest, a 
reliable tool called flexible curve ruler21 is used to assess 
the lumbar spine curvature. Then the relation between 
the lumbar spine curvature and deep abdominal muscle 
activity is also found.

There is a sufficient evidence to suggest that motor 
control exercise (MCE) therapy targeting the transverse 
abdominis (TrA) and lumbar multifidus (LM) appears 
effective in enhancing segmental stability, reducing low 
back pain, enhancing functional ability and reducing 
recurrence rate of low back pain.22 However, studies 
carried out to date have provided little insight in to the 
effectiveness of motor control exercises among the 
Bharatanatyam dancers. Thus the aim of the study is 
to assess the effectiveness of motor control exercises 
in improving lumbar stability among Bharatanatyam 
dancers.

Materials and Methods 

Source of data: Subjects were recruited from 
“Samskruti – Temple of Art”, “Natyalaya”, “Natyanjali 
School of Dance”, “Kechara Academy of Bharatanatyam” 
dance schools in Bengaluru, Karnataka.

Informed consent was obtained from each 
subject after explaining the study and test procedure. 
Demographic data was collected and recorded. 

Materials Required

· A flexible curve ruler

· Quebec back pain disability questionnaire 
form23

· Stabilizer Pressure Biofeedback Unit (PBU, 
Chattanooga Group)

· Modified Oswestry Disability Questionnaire 
form24
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· Consent form 

· Stationery objects

· Stop watch

Sample and sampling technique: 

Sample size calculation: p = 0.3437 (prevalence), q 
= 0.6563 (q = 1 – p), α = 0.05 (type-I error), β = 0.20. 
Estimated/ anticipated clinical difference, d = 0.15. 
Taking the power of the test as 80%, Zα/2 = 1.96; Zβ = 
0.89.

n = (Zα/2 + Zβ)
2 pq ÷ d2 = 85 samples calculated from 

prevalence studies.

Sampling technique: Dance schools were selected 
using simple random sampling technique and subjects 
were recruited using Purposive sampling technique.

Inclusion Criteria

· Subjects who were willing to participate in the 
study and sign the written informed consent form.

· Bharatanatyam dancers undergoing training.

· Subjects belonging to age group 18 – 30yrs.

· Subjects with minimum dance experience of 
3yrs.4

· Subjects with regular training of at least 3 days 
a week and at least 1 hour a day.

Exclusion Criteria

· Subjects with known history of upper and lower 
limb bone fracture, spine trauma or vertebral fracture 
and/or congenital spine disorders.

· Subjects with any pathological conditions of the 
spine.

· Subjects with any cardiopulmonary and 
neurological condition contraindicating the exercise 
protocol.

· Subjects with chronic low back pain, SI joint 
dysfunction.

· Pregnant and lactating women.

Outcome measuring tools:

· Modified Oswestry Disability Questionnaire 
(MODQ)

· Stabilizer Pressure Biofeedback Unit (PBU, 
Chattanooga group) 

PROCEDURE:

LUMBAR SPINE CURVATURE USING 
FLEXIBLE CURVE RULER: 

Subjects were instructed to stand in a relaxed 
position distributing their weight evenly, with their feet 
10 – 15 cm apart. The flexible curve ruler was aligned 
to the lumbar spine curvature (from T12 to S1) and the 
obtained shape of the ruler was placed on A4 size white 
paper and outline of the curve was drawn. A straight line 
was drawn joining the two tips of the curve and another 
line drawn perpendicular from deepest point in the curve 
intersecting the straight line. 

Lumbar lordotic angle was then calculated using the 
formula:

θ = 4 x [arc tan (2H/L)] 4 

MODIFIED OSWESTRY LOW BACK PAIN 
DISABILITY QUESTIONNAIRE: Subjects were asked 
to complete the questionnaire through which the extent 
of pain and functional disability experienced were 
scored. For each section the total possible score is 5: if 
the first statement is marked the section score = 0; if the 
last statement is marked, it = 5. 

Score: /50 x 100 = ____% points 

ABDOMINAL MUSCLE FUNCTION: was 
assessed using Stabilizer Pressure Biofeedback Unit 
(Chattanooga group). Subjects were asked to lie in crook 
lying position. The inflatable cell was placed centrally 
beneath the abdomen at the level of the Anterior Superior 
Iliac Spine (ASIS). Subjects were asked to contract or 
“tighten” their abdominal muscles (abdominal drawing- 
in maneuver). The readings were taken at full expiration. 
Subjects were allowed to practice for not more than 6 
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attempts, to prevent premature fatigue

PBU was zeroed to 40 mm Hg, before each 
contraction. No feedback was given to the subject at the 
time of data collection. Readings were taken before and 
after a 10 sec contraction, which was timed using the 
stopwatch. 3 consecutive readings were taken. The mean 
value of the 3 contractions is considered. The depression 
of the abdominal muscle with neutral pelvis & spine 
should typically maintain the pressure around 40mmHg.

Then the subjects received motor control exercise 
training program for 6 weeks. 8, 25 

Result Analysis

Data has been described using descriptive and 
inferential statistics. SPSS v.23 was used. Data was 
expressed in the form of Mean ± SD with 95% of 
confidence interval for pre-test and post-test sessions 
for the outcome measures. Statistical analysis was 
done using Students’ paired t-test within the group. 
Spearman’s Correlation coefficient was computed to 
check the correlation between the Lumbar lordotic 
angle and Core muscle activity. The non-zero values 
of ‘r’ between -1 to 0 indicate negative correlation. The 
non-zero values of ‘r’ between 0 to +1 indicate positive 
correlation. Scatter diagrams have been plotted for the 
variables correlated.

Age (Years) Frequency Percent

18 – 20 42 50.6

21 – 25 28 33.7

26 – 30 13 15.7

Total 83 100.0

*in the group, 2 person were dropped out in the middle of the study and thus 83 subjects were included throughout 
the analysis.

TABLE 1: AGE DISTRIBUTION OF THE SUBJECTS

SCALE OF 
MEASUREMENT 

FOR 18 - 20 YEARS 
OF AGE

TIME 
INTERVAL

SAMPLE 
SIZE MEAN SD

STD. 
ERROR 
MEAN

t - VALUE P - VALUE

Core muscle activity 
(mmHg)

Pre-test 42 10.93 0.94 0.145

62.036 P < 0.001

Post-test 42 3.99 0.61 0.094

Modified Oswestry score 
(%)

Pre-test 42 37.38 3.52 0.543

49.0325 P < 0.001

Post-test 42 10.71 3.74 0.578
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TABLE 2: SCALE OF MEASUREMENT OF CORE MUSCLE ACTIVITY AND MODIFIED OSWESTRY 
SCORE FOR 18 - 20 YEARS OF AGE 

SCALE OF 
MEASUREMENT 

FOR 21 - 25 YEARS 
OF AGE

TIME 
INTERVAL

SAMPLE 
SIZE MEAN SD

STD. 
ERROR 
MEAN

t - 
VALUE P -VALUE

Core muscle activity 
(mmHg)

Pre-test 28 12.41 0.60 0.114

74.4206 P < 0.001

Post-test 28 4.84 0.56 0.107

Modified Oswestry 
score (%)

Pre-test 28 42.14 4.28 0.809

24.524 P < 0.001

Post-test 28 13.86 4.77 0.902

TABLE 3: SCALE OF MEASUREMENT OF CORE MUSCLE ACTIVITY AND MODIFIED OSWESTRY 
SCORE FOR 21 - 25 YEARS OF AGE 

SCALE OF 
MEASUREMENT 

FOR 26 -30 YEARS OF 
AGE

TIME 
INTERVAL

SAMPLE 
SIZE MEAN SD

STD. 
ERROR 
MEAN

t - VALUE P -VALUE

Core muscle activity 
(mmHg)

Pre-test 13 13.39 0.63 0.1752

52.6658 P < 0.001

Post-test 13 5.17 0.43 0.1184

Modified Oswestry score 
(%)

Pre-test 13 49.23 2.65 0.744

36.98 P < 0.001

Post-test 13 17.38 4.11 1.141
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TABLE 4: SCALE OF MEASUREMENT OF CORE MUSCLE ACTIVITY AND MODIFIED OSWESTRY 
SCORE FOR 26 - 30 YEARS OF AGE 

FIG 1: GRAPH SHOWING COMPARISON OF CORE MUSCLE ACTIVITY AT PRE AND POST-TEST 

FIG 2: GRAPH SHOWING COMPARISON OF MODIFIED OSWESTRY DISABILITY SCORE AT PRE 
AND POST-TEST 
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Discussion

 The present study was intended to find the 
effectiveness of lumbar motor control exercises in 
improving lumbar stability among Bharatanatyam 
dancers between the age group of 18 to 30 years. It is 
said that during repeated transitions of half-squatting 
and full-squatting positions in the Bharatanatyam dance 
form, there are imbalances in trunk muscles which results 
in weakness and more stress on lumbar muscles, causing 
lumbar instability. These structural and physiological 
changes could probably be one among the common 
causes of low back pain among the dancers. A total of 85 
subjects were recruited out of which there were 2 drop 
outs and data of 83 subjects were included into the study. 
Lumbar instability criteria was been taken based on core 
muscle activity and Modified Oswestry Disability score. 

The evidence based studies found that optimal control 
of the spinal muscles and enhancement of functional 
activity can be achieved by Motor control exercises and 
the same was incorporated in the present study. The 
exercise program aims to maintain a tonic and automatic 
contraction. They specifically recruit and train the core 
muscle and thus sub maximally increase the strength of 
these muscles. It focuses on quality of movement and 
precise isolation of the relevant core muscles which has 
been shown to be important in restoring normal motor 
control in people with LBP. Initially the training is 
achieved in non-weight bearing positions and subsequent 
progression is done by activities loading the muscles. 
The progression involves integration of global muscles 
of the spine with core muscle during specific functional 
exercises as well as during strength training of the trunk

In the present study, the pre and post-test mean ± 
standard deviation for core muscle activity of 83 subjects 
was 11.816 ± 1.2405mmHg and 4.461 ± 0.7486mmHg 
respectively (P <0.001). The pre and post-test mean ± 
standard deviation of Modified Oswestry score was 
40.843 ± 5.579% and 12.819 ± 4.789% respectively (P < 
0.001). The scale of measurement of core muscle activity 
and Modified oswestry disability score for 18 – 20 years, 
21 – 25 years and 26 – 30 years of age categories also 
showed statistical significance (P < 0.001). Thus the 
result of the present study could demonstrate that 6 

weeks of motor control exercises training were found 
effective in reducing non-specific LBP and instability by 
increasing the function of core muscles which in turn 
improved functional activity among the dancers.

These results are in consistent with the study by 
Ibrahim AA et al. assessed the feasibility of implementing 
Motor Control exercise (MCE) and Patient education 
program for managing chronic LBP. 30 subjects were 
included. The study concluded that when compared with 
the baseline, the Motor control exercises (MCE) plus 
Patient education group was superior in the management 
of LBP (P value < 0.05).8 A study conducted by Ferreria 
ML et al. compared general exercises, motor control 
exercise and spinal manipulative therapy for chronic 
LBP. The study found that after 8 weeks of intervention 
the motor control exercises ( MCE) group had better 
function (p = 0.004) and perceived there was a better 
effect of therapy (p = 0.001) than did the general exercise 
group.26

The current study also found that there was a positive 
correlation between the lumbar lordosis angle and core 
muscle activity where r = 0.859 and P = < 0.001. the 
correlation among 18 – 20 years, 21 – 25 years and 26 
– 30 years also showed significant correlation and P = < 
0.001. However, Roma S M et al. found a weak negative 
correlation between lumbar lordosis and lumbar core 
strength among IT people who complained of pain (r = 
-0.12), while there was no correlation of lumbar lordosis 
and lumbar core strength among IT people who had no 
complains of pain (r = 0.007).27

Conclusion

The current study concludes that there is a positive 
effect on improving the activity of core muscles (P < 
0.001) and there is significant improvement in functional 
activities and reduction of pain (P < 0.001) among the 
Bharatanatyam dancers. Thus, the study concludes that 
there is a significant effect of Lumbar motor control 
exercises in improving lumbar instability among 
Bharatanatyam dancers. Awareness in biomechanical 
and functional impairments due to adaptations of faulty 
postures during practice sessions can prevent episodes 
of such non-specific low back pain.
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Limitations: The present study included 3 years 
of minimum practice of dance form but it could have 
been better if year wise exposure of dance form analysis 
would give better clinical significance. Larger sample 
size could have yielded better result for correlation of 
study variables. Further Recommendations: The 
present study recruitment was made only among female 
gender, it could be better if both the genders are included 
and the variables can be compared on gender basis. Study 
can be done by adding a control group to compare the 
effect. Study can be done to find the prevalence rate of 
non-specific Low back pain among male Bharatanatyam 
dancers. Long term effects of motor control exercises in 
improving functional abilities.
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Abstract

Aim: To assess foot using foot function index in taxi drivers.

Background: Many taxi drivers with foot pain. Very few studies are been done in assesement of foot pain 
in taxi drivers. There is a significant difference in left and right foot.

Methodlogy: Primary data collection was done using convenient sampling. 90 male taxi drivers between 
age group 40-50 year were selected with pain complain. Assessment was done by using foot function index 
scale.

Results: Taxi drivers showed differences in bilateral foot.

Conclusion: The study concluded that there was significant difference between left and right foot of taxi 
drivers 

Keywords: foot function index, pain, ankle, driver, foot. 

Introduction

The feet are flexible structures of bones, joints, 
muscles, and soft tissues that let us stand upright 
and perform activities like walking, running, and 
jumping.1The feet are divided into three sections: The 
forefoot contains the five toes (phalanges) and the five 
longer bones (metatarsals).1

The midfoot is a pyramid-like collection of bones 
that form the arches of the feet.These include the three 
cuneiform bones, the cuboid bone, and the navicular 
bone.1The hindfoot forms the heel and ankle. The talus 
bone supports the leg bones (tibia and fibula), forming 
the ankle. The calcaneus (heel bone) is the largest bone 
in the foot.1

Professional drivers are defined as workers whose 
task is to operate motor vehicles such as bus, truck, taxi, 
ambulance drivers.2

There is a possibility to have musculoskeletal 
disorders in foot and ankle joint due to repetitive 
pedaling operation.2

They have to work in highly uncomfortable 
conditions like long length of driving,poor design of 
work place area etc. 4 

Drivers control the accelerator or brake pedal to 
increase or decrease speed with repetitive dorsi flexion 
and plantar flexion in the ankle.2

The factors that contribute to pain may include 
prolonged sitting.poor posture,exposure to whole body 
vibrations,long driving time,heavy lifting,manual 
materials handling,poor diet or other psychosocial 
factors.3

In addition, the dorsiflexor muscles (tibialis anterior 
and tibialis posterior muscles) maintain the foot position 
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on the accelerator pedal.2 

Static measures of foot posture are regularly used as 
part of a clinical examination to determine the need for 
foot level interventions.6

The foot function index is a validated and reliable 
instrument for measuring foot pain,disability ,and 
activity restriction.5

This systematic review and meta analysis 
investigates foot posture as a potential risk factor for 
lower limb over use injuries.6

The foot function test is a generic measure,its 
administration and data entry is less time consuming.
Thus responsiveness is more exactly assessed in this 
study.5 

Materials and Methods

Study Design

Type of study – conventional study

Tools used-Foot function index

Duration of study – 1 year

Location – churchgate taxi stand,mumbai

SAMPLE DESIGN

Sample size – 90

Sample population – taxi driver

Sampling – Convenient sampling 

Inclusion Criteria: 

(1)Taxi drivers(2)10 years experienced 
individuals(3)Willing to participate.

Exclusion Criteria:

(1)Recent foot injuries(2)Recent fractures(3)
Diabetes(4)Any foot injuries(5)Neurological issues. 

PROCEDURE

A written consent form is taken from the patients in 
the language best understood by them.

Screening of the patients is done as per the inclusion 
criteria.

With observation and verbal interaction, a 
questionnaire including 17 question were handed with 
the patients.

Before those details about the purpose of study was 
well explained.

Assurance was given that the information taken 
would be used only for data collection and would be 
kept confidential.

Patients were given consent form and foot function 
index questionnaire 

Questions related to their work and posture was 
asked, after that scoring was done using paired t test and 
master chart was prepared from the information given 
by them.

Result

The study concluded that there was significant difference rs. 
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The above graph shows score using foot function index of left and right foot in taxi drivers. 

Discussion 

The present study aim to assess the foot using foot 
function index in taxi drivers.

The present study documents that there is difference 
in left and right foot in taxi drivers which contradicts 
the previous study done by Sun Young Kang et al.which 
shows there is no significant difference in left and right 
foot range of motion including the pain.2

In study done byKang S-Y et al. involves research 
on professional drivers regarding seating comfort with 
less focus on how the foot and ankle are affected by 
operations of the pedals whereas this study examine pain 

score in bilateral foot which found out to have relation 
with pedals.2

In present study assessment was performed without 
any difference in locality ,both rural and urban areas 
were included compared to study done by J.K.Abledu 
et al.using Nordic musculoskeletal questionnaire to 
conclude the determinants of musculoskeletal disorders 
among the urban taxi drivers.8

The foot function index is half the length of 
many other assesement scale,consists of 17 criteria.
Foot function index is a reasonable method to monitor 
outcomes.7
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The study done by sun young kang et al. indicates 
that the repetitive motion associated with operating 
brake and accelerated pedals alter ankle where as this 
study includes specificity of bilateral foot assessment in 
taxi drivers.2 
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Abstract 

Background of the Study: Lateral epicondylitis is one of the most common musculoskeletal condition 
occurring due to repetitive movements. Active release technique and myofascial release technique is used to 
reduce pain, improve grip strength and functional performance in subjects with lateral epicondylitis .

Methods: Patients in Group A received Active Release Technique (ART) along with ultrasound.

Patients in Group B received Myofascial Release Technique (MFR) along with ultrasound. For a treatment 
period of about 30- 40min in each session for regular period of 2 to 3 for a week

Outcome Measures : Visual analogue scale, hand dynamometer, Patient rated tennis elbow evaluation score

Results : Myofascial Release Technique was slightly more effective in improving grip strength, reducing 
pain & disability when compared to Active Release Technique

Conclusion: Active Release Technique and Myofascial Release Technique both along with ultrasound are 
effective in patients with Lateral Epicondylitis. Myofascial Release Technique demonstrated slight better 
outcomes than Active Release Technique in the management of Chronic Lateral Epicondylitis. 

Keywords : Active release technique, lateral epicondylitis, myofascial release technique 

Introduction

Lateral epicondylitis/lateral epicondylalgia, or tennis 
elbow is a common pathology of both athletes and non-
athletes,6It is the most common chronic musculoskeletal 
pain condition affecting the elbow, causing significant 
pain, disability and lost productivity.1This condition is 

most often associated with overuse or a repetitive stress, as 
opposed to an acute inflammatory reaction.5The accepted 
theory of the pathogenesis of lateral epicondylitis is that 
overuse leads to microscopic tears in the origin of the 
extensor carpi radialis brevis (ECRB), with subsequent 
tendon replacement by immature reparative tissue 
consisting of disorganized collagen, fibroblasts, and 
vascular elements (agiofibroblastictendinosis).5

According to a study conducted by Bisset LM, 
Vicenzino B (2015) ,Individuals between the ages of 
35 and 54 years are at high risk.The dominant arm is 
most frequently affected. An incidence of about 1% and 
a prevalence of 1-3% of adults.1 It is estimated that 10 
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to 50% of people who regularly play tennis do develop 
this condition at sometime during the career.In tennis 
players,male players are more often affected than female 
players in contrast to the general population where the 
incidence is equal among men and women.2

Myofascial Release Technique (MFR) is being 
used to treat patients with Lateral Epicondylitis as 
its more effective.MFR is the application of a low 
load, long duration stretch to the myofascial complex, 
intended to restore optimal length, decrease pain and 
improve functions.3Recent soft tissue technique to gain 
importance is Active release technique is application 
of deep digital tension over tenderness and asking the 
patient to actively move the tissue from the shortened 
to a lengthened position ART is intended to remove 
adhesions and restore normal tissue texture.6

Materials and Methodology

Materials

l Patient Rated Tennis Elbow Evaluation scale 
(PRTEE).

l Hand dynamometer

l Pen, Pencil and Paper.

l Ultrasound 

l Visual analogue scale

Methodology

RESEARCH DESIGN: Pre test- post test 
experimental study

SAMPLES AND SAMPLING TECHNIQUE:

30 subjects (males and females) 15 subjects in each 
group and purposive sampling technique

STUDY DURATION: 2 months

STUDY METHOD

Subjects with lateral epicondylitis are taken into 
consideration. From a large number of subjects with 
elbow pain, the lateral epicondylitis subjects are selected 
by the proper screening and fulfi lling the inclusive and 
exclusive criteria and were divided into two groups,group 
A and group B respectively. Informed consent was 
taken from each of the subjects prior to participation. 
Instructions were given to the subjects about techniques 
performed. A total of 30 subjects was divided equally 
into two groups by random lottery method [Group 
A (n=15) and Group B (n=15)].Subjects in group A 
received ATR and Ultrasound and subjects in group B 
received MFR and Ultrasound, For a treatment period of 
about 30- 40min in each session for regular period of 2 
to 3 for a week.

Analysis of Data

PRE -TEST POST- TEST ANALYSIS OF PAIN IN GROUP A AND B

Group A       group B
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PRE -TEST POST- TEST ANALYSIS OF GRIP STRENGTH IN GROUP A AND B 

Group A    Group B

PRE -TEST POST- TEST ANALYSIS OF FUNCTIONAL ABILITY IN GROUP A AND GROUP B

Group A    Group B

Result

When comparing the post test values pain, grip strength 
and functional ability of both group A and B,through 
analysis of inter group signifi cance;Paincalculated value 
t = 2.121 which is less than table value t=2.145(df=14 at 
p=0.05) which indicates there is no signifi cant difference 
between the post pain values in group A and group B.For 
Grip strength it is evident that calculated value t=-4.598 
which is less than the table value t=2.145(df=14,p=0.05)
which indicates that there is no signifi cant difference 
post-grip strength score in both group A and group 

B.For functional ability calculated value t=2.059 which 
is less than table value t=2.145(df=14 at p=0.05) which 
indicates there is no signifi cant difference between post 
test PRTEE scale score for functional ability in both 
group A and group B.This shows that both group A 
and group B shows no signifi cant difference. Hence, 
we can reject the alternative hypothesis and accept 
null hypothesis that There is no signifi cant differences 
between the effect of Active Release Technique and 
Myofascial Release technique on pain, grip strength 
& functional performance in subjects with Lateral 
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Epicondylitis.

Discussion

The purpose of this study is to compare the effect of 
active release technique and myofascial release technique 
on pain ,grip strength and functional performance in 
subjects with lateral epicondylitis.This study was done 
in 30 subjects who had pain ,loss of grip strength and 
functional ability due to lateral epicondylitis.They were 
randomly selected and divided into two groups. Group 
A received active release technique and ultrasound and 
group B received myofascial release technique and 
ultrasound.

According Gliedt JA to Overuse soft-tissue injuries 
and chronic tendon injuries typically appear in tissues 
with poor vascularity and repetitive muscle contraction.
Upon repetitive use, these tissues produce elastic forces 
within a tendon that may cause micro-traumatic injury. 

According to Jun Ho Kim the active release technique 
(ART) is a manual therapy for the recovery of soft 
tissue function that involves the removal of scar tissue, 
which can cause pain, stiffness, muscle weakness, and 
abnormal sensations including mechanical dysfunction 
in the muscles, myofascia, and soft tissue.

According to M.S. Ajimsha Myofascial release 
technique (MFR) is the application of a low load,long 
duration stretch to the myofascial complex, intended 
to restore optimal length, decrease pain, and improve 
function Myofascial practitioners believe that by 
restoring the length and health of restricted connective 
tissue, pressure can be relieved on pain sensitive 
structures 

With tennis elbow, therapeutic ultrasound can 
increase the efficiency of the normal healing process and 
enhance the quality of repair. It does this by encouraging 
blood to circulate to the damaged tendon, which fosters 
the healing process.

According to this study both Active release 
technique along with ultrasound and myofascial release 
along with ultrasound to improve pain, grip strength and 
functional ability in patients with lateral epicondylitis 

show no significant difference.Study shows both ATR 
and MFR are effective in treating lateral epicondylitis.
but MFR shows slight more effectiveness in lateral 
epicondylitis.

Conclusion

This study leads to following conclusions that after 
12 sessions of treatment both active release technique 
and myofascial release technique were effective in the 
treatment of chronic lateral epicondylitis but myofascial 
release technique was found slight superior than active 
release technique.
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Abstract

The purpose of the study was to establish clinical norms for adults aged 20-40 year old on grip and three 
types of pinch strength. A dynamometer was used to measure grip strength and a pinch gauge to measure 
pinch strength-tip pinch, key pinch and three fingered pinch. A sample of 118 males and 112 females, aged 
20-40 was tested using standard positioning and instructions. Results shows a decline in the grip strength 
as age increases but no such relation was established between pinch strength and age. Dominance showed 
no difference. Comparison between males and females ,it shows males have stronger hand strength than 
females. 
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Introduction

The hand is one of the most intricate structure and 
known for its complexity and utility. Hand strength is 
of great importance for identifying impairments, and to 
determine the effectiveness of interventions for patients 
with hand disabilities or upper extremity injuries or any 
sports which includes throwing, lifting and catching. 
Evaluation of hand strength is an important part of hand 
assessment as being the important parameter in deciding 
the success of hand rehabilitation and favourable 
prognosis post surgeries. Hand strength depends on 
patient’s age, sex, and hand dominance. Grip and 
pinch strengths are important parameters to determine 
hand function Normative data is significant to develop 
a reference range, standards of care- As hand strength 
varies depending on the measuring method and a patient’s 
position, reliable and valid evaluation of hand strength 
is necessary. The normative data cannot be generalized 
for people living in different social and economic 

conditions. Therefore, due to lack of normative data of 
grip strength for the Indian population, the present study 
was undertaken to establish the normative data of grip 
and pinch strengths for healthy Indian adults. 

Materials and Methods

This study was approved by the Institutional Review 
Board and informed consent was obtained. The study 
included 230 volunteers in the age group 20-40 years. 
Participants were normal individuals without any diseases 
or fractures. Anyone who had restriction of movement in 
the upper limbs, a history of inflammatory joint disease 
or any neurological disorder or injury involving upper 
extremities by self-report were excluded.

Before measuring grip and pinch strength, all 230 
individuals were asked to complete a standardized 
questionnaire for demographic information, occupation, 
current medical status, histories of disease or fracture 
that were related to hand or upper extremity and any 
restriction in the range of motion of upper limb especially 
shoulder, elbow and wrist that interfere with the position 
of grip strength. Out of 230 volunteers, there were 118 
males and 112 female.

DOI Number: 10.37506/ijpot.v15i3.16180
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Grip strength was measured using the standard Hand 
Dynamometer (90.90 kgs) by Baseline® Evaluation 
Instruments, White Plains New York, USA. For all 
subjects, handle for Jamar dynamometer was set at the 
level II for a comfortable grip.4,5 Three pinch strengths 
were measured using the Baseline® Evaluation 
Instruments Pinch gauge (13.63 kgs).7,8,9

 The grip strength of the right and the left hand 
(Figure 1) were measured, subsequently the tip pinch 
of the right and the left hand were measured. Then 
key pinch and tripod pinch were measured by similar 
methods. Participants were given a 1 minute break 
between each measure. After 5 minutes of break, grip 
strength and three types of pinch strength were measured 
again in the same manner, and the average strengths 
were obtained respectively.

The tip pinch is thumb to the index finger, the 
key pinch is thumb pad to the lateral aspect of middle 
phalanx of an index finger, and the tripod pinch is 
thumb pad to pads of the index and middle fingers. The 
subject was tested in a seated position with the shoulder 
adducted, not rotated to either side, and the elbow flexed 
to 90 degrees with the forearm in mid prone position 
and wrist between 0 degree and 30 degree dorsiflexion 
and 0 degree and 15 degree ulnar deviation10. The unit of 
whole values was kilogram (Kg).

 Statistical Analysis

The software used for statistical analysis was SPSS-
13(Statistical Package for Social Sciences, Version 13. 
Percentage, mean and standard deviation were calculated 
for the data according to the age group, gender and 
hand dominance. Independent t test was applied for 
comparison between males and females for the variables 
grip and pinch strength. P-values equal to or less than 
0.05 were accepted as significant. 

Results

Grip strength: Both right hand 24.65 (S.D±8.88) 
and left hand mean grip strengths (25.16 (S.D±9.48) 
increased with age and then declined gradually right 
hand 23.42 (S.D±7.108) and left hand 23.70(S.D±7.41). 
It was statistically significant that men’s grip strengths 
right hand were stronger than women’s (mean 28.09 
kg in men and 19.89 kg in women.) (table 1)

Pinch strength: For three types of pinch strengths, 
the key pinch was the strongest, followed by tripod 
pinch and tip pinch (table 2)

Tip pinch: Tip pinch increased with age (right hand 
mean in men 3.14 kg and mean 2.43 kg in women)

Key pinch: Data for both sexes demonstrate that 
key pinch increased with age. (right hand mean 7.05kg 
in men and 5.34 kg in women).

Tripod pinch: Tripod pinch increased with age. 
(right hand mean 5.65kg in men and 4.56kg in women).

Thus this study could not establish any relation 
between age and pinch strength or comparison between 
the right hand and the left hand.

Right hand dominant individuals: Comparisons 
between the left and right hands of right hand dominant 
individuals demonstrated that the right hand was stronger 
than the left hand in all measures that we performed (grip 
strength and 3 types of pinch strengths). Grip strength of 
right hand (t value=10.549), tip-tip pinch of right hand 
(t value 3.699) key pinch of right hand (t value 9.139) 
and three fingered pinch (t value 5.839). The differences 
were statistically significant via paired t-test (p < 0 .05) 
(table 3). As subjects for right hand dominance are 226 
and left hand dominance are 4, so we ignored the issue 
of dominance due to the small amount of sample size.
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Table 1 Normative data for grip strength

AGE HAND MEAN±SD SE

20-24 R 24.65±8.88 1.15

L 25.16±9.48 1.22

25-29 R 24.08±5.92 0.77

L 24.84±6.36 0.82

30-34 R 24.24±6.42 0.89

L 24.65±6.24 0.86

35-39 R 23.42±7.10 0.93

L 23.30±7.40 0.97

 

Table 2-Normative data for pinch strength

age hand  tip pinch key pinch three fingered pinch

MEAN±SD SE MEAN±SD SE MEAN±SD SE

20-24 R 2.76±0.15 1.19 6.05±1.4 0.17 5.01±1.38 0.17

L 2.57±0.12 1.00 5.87±1.5 0.19 4.63±1.36 0.17

25-29 R 2.99±1.970 0.25 6.51±1.76 0.22 5.49±1.74 0.22

L 2.86±1.704 0.22 6.34±1.80 0.23 5.29±1.66 0.21

30-34 R 2.49±1.06 0.15 6.00±1.69 0.23 5.09±1.34 0.18

L 2.54±1.10 0.15 5.92±1.66 0.23 5.09±1.38 0.19

35-39 R 2.91±1.46 0.19 6.28±1.69 0.22 4.90±1.49 0.19

L 2.75±1.27 0.16 6.13±1.35 0.20 4.80 ±1.47 0.19
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Table 3: Comparison of males and females on grip and pinch strength:

gender mean standard 
deviation standard error t value

grip right M 28.09 7.139 0.657 10.549**

F 19.89 4.185 0.395

grip left M 29.04 7.272 0.669 11.622**

F 19.91 4.132 0.390

tip pinch right M 3.1426 1.57963 0.14542 3.699**

F 2.4397 1.27710 0.12067

tip pinch left M 3.0278 1.37352 0.12644 4.212**

F 2.3274 1.12886 0.10667

key pinch right M 7.054 1.6072 0.1480 9.139**

F 5.345 1.1836 0.1118

key pinch left M 6.932 1.5533 0.1430 9.644**

F 5.171 1.1793 0.1114
three fi ngered pinch 

right M 5.6580 1.53431 0.14125 5.839**

F 4.5696 1.27241 0.12023

three fi ngered pinch left M 5.5155 1.52585 0.14047 6.193**

F 4.3854 1.21527 0.11483

**-t value signifi cant correlation (p < 0 .05) 

Figure 1: Jamar grip strength dynamometer (Hydraulic Hand Dynamometer, and the position of 
measurement (A) Jamar dynamometer is set at the level II (B) The subject is in a seated position with the 

shoulder adducted, not rotated to either side, and the elbow fl exed to 90 degrees with the forearm and wrist 
in neutral position. 
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Fig 2.Jamar pinch gauge and the position of measurement (A) Key pinch is thumb pad to lateral aspect of 
middle phalanx of index fi nger (B) Tip pinch is thumb to index fi nger (C) Tripod pinch is thumb pad to pads 

of index and middle fi ngers. 

Discussion 

The study was aimed to fi nd out the normative data of 
grip and pinch strength. To our knowledge, there is data 
available for normative data of grip and pinch strength 
for the age group 4-19 yr old, 20-75 yr old in the western 
population. 230 asymptomatic subjects in the age group 
of 20-40 years were recruited for the study. The subjects 
were divided in to 4 class intervals of 20-24, 25-29, 30-
34 and 35-39 years.The study recruited 118 males and 
112 females. This study puts forth a normative data for 
the age group of 20-40 for grip and pinches strength. 
Mathiowetz et al 13 conducted a study for normative 
values of grip strength in the United States. The mean 
grip strength of the western population was found to 
be higher when compared to the Indians. Geographic 
variation and nutritional status may affect grip strength 
which may account of reduced strength in the Indian 
population. But however, this study is in agreement 
with similar studies performed in Indian population. 
Bansal2 performed a similar study for the age groups 
18-25 years and compared dominant hand which shows 
mean 29.79±9.77 and non dominant hand shows mean 
27.88 ± 10.01. Koley et al 14,15found in the age group 
18-40 years, sedentary females with right dominant 
individuals showed grip strength mean for right hand 
22.75±3.89 and left hand shows grip strength mean 

21.03±3.75.Pinch strength also behaves similarly with 
grip strength normative data of pinch strength of both 
right and left hand shows higher pinch strength in the 
western population compared to the Indian counterparts.

Young et al.6 reported that there was a 12-23% of 
individual variation in measuring hand strength. So, 
we measured grip and pinch strengths twice with one 
minute of a break between each measure and the average 
scores were used in this study. 

Age is an important predictor of grip strength. This 
is inconsistent with a study by Hanten et al1 where men 
in the age group 55-64 years had weaker grip strength 
when compared to men between the age group 20-54 
years. Crosby et al 12 performed normative values for 
hand strength where it shows higher grip strength in the 
age group 20- 40 years.

Age is one of the strongest predictors of pinch 
strength. We failed to fi nd any relation with age and 
pinch strength (tip-tip pinch of right hand p value=0.307, 
a key pinch of right hand p value=0.323 and three-
fi ngered pinch p value=0.167)3.This is supported by 
Mathiowetz et al.13 who established a normative data 
for pinch strength in 20-75+ age group and found that 
tip, key and three fi ngered pinch scores are stable in the 
age group 20-59 years but a gradual decrease in the age 



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            183

group 60-79 years, thus a low to moderate correlation 
between pinch strength and age.

Gender is one of the most important factors where male 
subjects have strong grip strength than female subjects. 
Our study supports the fact suggesting higher grip and 
pinch strength in males better than females across the 
ages. Grip strength of right hand (t value=10.549), tip-tip 
pinch of right hand (t value 3.699), key pinch of right hand  
(t value 9.139), and three fingered pinch (t value 5.839).
Therefore it is suggested that males have a stronger grip 
and pinch strength than females. To support our study in 
case of gender, Hanten et al.1 also confirmed in his study 
that males have a stronger grip than females.

The limitation of this study is that we tried to 
describe grip and pinch strengths with age, sex, and hand 
dominance. However, they can be influenced by many 
factors such as hand size, the forearm circumference, 
height, weight, occupation, level of physical activities. 
Multivariate analysis for the explanation of grip and 
pinch strengths with these factors will be challenging.

Conclusion

Thus normative data of healthy adults of Indian 
population has been established in the age group 20-
40 year old. Knowledge of the normative data on hand 
grip strength will be very helpful for the evaluation and 
treatment of hand or upper extremities injuries.
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Abstract

Background: In Kabaddi, players requirequick reflexes, dynamic balance, agility, neuromuscular 
coordination and individual proficiency.Plyometric exercises wereutilized to enhance sportsperformance by 
eliciting numerous positive changes in neural and musculoskeletal system of healthyplayers. The purpose 
of this study was to evaluate the effects of Plyometric training on selected motor components in semi-
professional Kabaddi players.

Methods: 30semi-professional Kabaddi players with an age range of 12-20 years were assigned randomly 
as Group A performed plyometric training and Group B did their regular training programs. Agility, sprint, 
explosive power were measured before and after the intervention by agility ‘t’ test, 60m sprint test and 
sargent jump test respectively.

Results: Group A showed significant improvement in agility time (p=0.021; <0.05), Sprinting time 
(p=0.0001; <0.05) and jumping performance (p=0.0004; <0.05), and that of group B.

Conclusion: This study proved that the plyometric training is effective in improving Agility, Sprint and 
Explosive power in semi-professional kabaddi players.

Keywords: Agility, Explosive power, Kabbadi players, Plyometric training, , Sprint,.

Introduction

Kabaddi is a contact sport that originated in Ancient 
India, the word Kabaddi is derived from a Tamil word 
Kai – pidi which refers to “(let’s) Hold Hands”, a crucial 
aspect of play. In India, it is the state game of Tamil Nadu, 
Punjab and Andhra Pradesh [1]. In Kabaddi, 14 players 

(seven on each side) take part without equipment and 
supervised by a referee, two umpires and a scorer. The 
toss winning side has the option of choosing a particular 
side or sending the raiders first. By uttering continuous 
chant ‘Kabaddi’, the raider takes the maximum possible 
inspiration and moves to the other side and try to touch 
one of the defending players. The defenders try to hold 
the raider within their area and the raider tries to force 
his way back to his own side without discontinuing the 
chant. A point is credited to the raider’s group if he is 
able to come back to his area after touching a defender 
and the person touched is put out of the game [2].
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Kabaddi players require motor, physical and 
physiological components for achieving their goal. 
Specific fitness with reference to explosive strength, 
sprint and agility, physical stamina, dynamic balance, 
neuromuscular coordination, lung capacity, quick 
reflexes were required for both the attackers and 
defenders to face the Physiological and Psychological 
challenges in Kabbadi[3]. 

 Agility is the rapid whole-body movement with 
change of velocity or direction in response to a stimulus. 
To be considered an agility task, the movement will 
not only involve change in speed or direction, but must 
also be an open skill, wherein a reaction to a stimulus 
is involved and the movement is not specifically 
rehearsed[4]. 

Sprint running and straight sprinting speed were 
considered as important qualities which contributes 
to successful performance in many sports. Most of 
the team sports require players to produce maximal or 
near maximal sprints of short duration (1-7s) with brief 
recovery periods, over an extended period of time (60-
90 min)[5].

Explosive strength is defined as the individual ability 
of the neuromuscular system to show signs of strain in 
the shortest time as possible and is mainly manifested in 
jumps and in spiking. Explosive leg power constitutes 
vertical jumping as an integral component of explosive 
performance and it considered as important component 
for successful performance in many athletic events[6]. 

Plyometric training is movement of one muscle 
to shift from a state of flexibility (the stretch) into a 
state of shortening (the return to its original position). 
Stored elastic energy within the muscle is produces 
more force that can be provided only by a concentric 
action. The measurement, the extent of the stretch (the 
degree), determines the use of the strength that allows 

flexibility and the transformation of chemical energy 
into energy used to move muscles [5].Muscle elasticity 
feature and the myotatic reflex (the stretch reflex) also 
play an important role in plyometric method. Plyometric 
training can contribute to improvements in vertical jump 
performance, acceleration, leg strength, muscular power, 
increased joint awareness and overall proprioception for 
kabaddi players [3].

Materials and Methods

Male Semi-professional Kabaddi players with 
an age between 12-20 years were selected from 
ChinnaThadagam, Coimbatore district. Study was done 
on 30 subjects who fulfilled the inclusion criteria were 
assigned randomly into 2 groups (15 in each group) as 
Group A (Plyometric training) and Group B (Regular 
training program). Those Participants who involved 
in any type of plyometric and strength training before 
and subjects with any impairments and disabilities were 
excluded. The purpose and nature of the study were 
explained to all participants and informed consent was 
obtained.

Baseline assessment was taken before initiation 
of training period which includes agility “T” test, 
60meters sprint test, Sargent jump test with a training 
practice for these tests. Players in group A practiced 
plyometric training for 60 minutes a day, thrice a week 
for 8 weeks, in which training session includes warm up 
15 minutes, plyometric training as mentioned in table 
1 were performed for 30minutes, cool down stretches 
15 minutes. Players in group B practiced their regular 
training program for 60 minutes a day which includes 
thrice a week for 8 weeks which includes warm up 
15 minutes, regular training as mentioned in table 2 
were performed for 30minutes, cool down stretches 15 
minutes. The study methodology flowchart is depicted 
in figure 3.
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Table 1: Plyometric training protocol for Kabbadi players in Group A

Weeks
Sessions

Plyometric training program Set and 
Repetitions

1
S1-S3

Side to side ankle hops (2X15)
Standing jump and reach (2X15)

Front cone hops (5X6)
3×6

2 S4-S6
Side to side ankle hops (2X15)

Standing long jump(5X6)
Lateral jump over barrier(5X6)

3×6

3 S7-S9

Side to side ankle hops (2X12)
Standing long jump(4X6)

Lateral jump over barrier(2X12)
Double leg hops (3X8)

Lateral cone hops(2X12)

3×6

4 S10-S12

Diagonal cone hops(4X8)
Standing long jump with lateral sprint(4X8)

Lateral cone hops(2X12)
Single leg bounding(4X7)

Lateral jump single leg(4X6)

3×6

5 S13-S15

Diagonal cone hops(2X7)
Standing long jump with lateral sprint(4X7)

Lateral cone hops(4X7)
Cone hops with 180 degree turn(4X7)

Single leg bounding(4X7)
Lateral jump single leg(4X7)

3×4

6 S16-S18

Diagonal cone hops(2X12)
Hexagon drill(2X12)

Cone hops with change of direction sprint(4X6)
Double leg hops(3X8)

Lateral jump single leg(4X6)

3×4

7 S19-S21

Diagonal cone hops(4X6)
Hexagon drill(4X7)

Cone hops with change of direction sprint(4X7)
Double leg hops(2X12)

Lateral jump single leg(2X12)

3×3

8 S22-S24

Diagonal cone hops(2X12)
Standing long jump with lateral sprint(2X12)

Lateral cone hops(4X7)
Double leg hops(2X12)

3×3
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Table 2: Regular training program for kabbadi players in Group B

Weeks Regular training program Distance and Repetitions

 
8 weeks 

Slow jogging 30 meters

Sprint running 30 meters x 2 repetitions

Duck walking 30 meters x 2 repetitions

Duck walk jumping 30 meters x 2 repetitions

One leg jumping 
(for both legs)

30 meters

Forward jumping 30 meters

Push-ups 20 repetitions

Outcome Measures:

Agility “T” test – used to measure agility for athletes 
which includes forward, lateral and backward running 
by placing out four cones (5 yards = 4.57 m, 10 yards = 
9.14 m) as mentioned in figure 1. As the command given 
the subject starts at cone A and sprints to cone B and 

touches the base of the cone with their right hand then 
shuffle sideways to cone C and touches the base with left 
hand, and then shuffling sideways to the right to cone D 
and touching the base with the right hand. Finally, they 
shuffle back to cone B touching with the left hand, and 
run backwards to cone A. The stopwatch is stopped as 
they pass cone A. 3 trails can be noted and take the best 
time as result. 

Figure 1 Agility T test
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60-meters sprint test – usedto monitor the sprint 
performance which includes athlete’s acceleration and 
pick up to full flight.The test was comprises of running 
a single maximum sprint over 60 meters. Three trials are 
allowed, and the best time is recorded.

Sargent jump test–used to measure the explosive 
strength of leg in which the subject was positioned with 
two feet on the platform, followed by a vertical jump, with 
free movements of the upper limbs and total freedom in 
joint flexion of the lower limbs. 3 successful trails were 
noted with a minimum interval of 45 seconds between 
the jumps, and the highest value was considered.

Figure 2 Sargent jump test 

Data Analysis

In this study Data collected were statistically 
analysed by Statistical package for the social sciences 
(SPSS) computer program (version 20) for Windows 
and the data were reported as mean + SD. Paired‘t’ test 
is used to analyse the change in agility, sprint, explosive 
leg power before and after training protocol within 
groups, were independent‘t’ tests were used to find out 
the statistical differences between two groups A and B. 

Results

Comparison of pre and post-test values of agility, 
sprint, explosive leg power in group A 

Pre-test and post-test values in Group A were 
analysed using paired ‘t’ test (Table 3). The pre-
intervention mean score of agility ‘t’ test is 11.57, 60 
meter sprint test is 9.97, sargent jump test is 27.80 were 
as post-intervention score of agility ‘t’ test is 10.31, 60 
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meter sprint test is 8.63, sargent jump test is 32.26 was statistically significant (p<0.05) in subjects who followed 
plyometric training. 

Table 3 Comparison of pre and post-test values of agility, sprint, explosive leg power in group A 

Outcome measures
Pre-test values 

Mean + SD
Post-test values

Mean + SD
‘t’ value Sig (2-tailed) (p<0.05)

Agility ‘T’ test 
(seconds) 11.57+1.06 10.31+0.61 6.34 0.0001

60 meters Sprint 
test(seconds) 9.97+0.98 8.63+1.88 11.30 0.0001

Sargent jump test
(cm)

27.80+6.32 32.26+-5.78 -10.68 0.0001

Comparison of pre and post-test values of agility, sprint, explosive leg power in group B

Pre-test and post-test values in Group B were analyzed using paired ‘t’ test (Table 4). The pre-intervention mean 
score of agility ‘t’ test is 11.57, 60 meter sprint test is10.94, sargent jump test is 24.93 were as post-intervention score 
of agility ‘t’ test is11.17, 60 meter sprint test is10.52, sargent jump test is 25.93 was statistically significant (p<0.05) 
in subjects who followed their regular training.

Table 4 Comparison of pre and post-test values of agility, sprint, explosive leg power in group B

Outcome measures
Pre-test values 

Mean + SD
Post-test values

Mean + SD
‘t’ value Sig (2-tailed) (p<0.05)

Agility ‘T’ test 
(seconds) 11.57+1.12 11.17+1.17 4.37 0.001

60 meters Sprint 
test(seconds) 10.94+1.29 10.52+1.16 3.81 0.002

Sargent jump test
(cm)

24.93+5.05 25.93+4.97 4.18 0.0009

Comparison of post-test values of agility, sprint, 
explosive leg power between groupA & B

Post-test values of agility, sprint, explosive leg 
power of Group A and B were analyzed by unpaired ‘t’ 
test (Table 5). The post-test mean agility (10.31), sprint 
(8.63) of Group A is lesser than post-test mean agility 

(11.17), sprint (10.52) and explosive leg power (32.27) 
of group A is greater than explosive leg power (25.93) 
of Group B, showed a statistical significant change 
(p<0.05) between groups, favouring Group A which 
had greater significant improvement in agility, sprint, 
explosive leg power. 
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Table 5 Comparison of post-test values of agility, sprint, explosive leg power between group A and group B

Outcome measures
Group A

Post-test values 
Mean + SD

Group B
Post-test values

Mean + SD
‘t’ value Sig (2-tailed) (p<0.05)

Agility ‘T’ test 
(seconds) 10.31+0.61 11.17+1.17 -2.61 0.014

60 meters Sprint 
test(seconds) 8.63+1.08 10.52+1.16 -4.59 0.0001

Sargent jump test
(cm)

32.27+5.78 25.93+4.67 3.303 0.0026

Discussion

The game Kabaddi combines the actions of wrestling, 
judo, rugby and gymnastics in which the players also 
require speed, power and agility in executing the 
movement in faster manner while riding and catching, 
hence the desirable anthropometric and physiological 
characteristics will have a greater advantage in executing 
a better performance in competition. Plyometric training 
designed to enhance movement patterns which are 
essential for motor activities like agility, sprinting and 
jumping. This exercise will evoke the elastic properties 
of the muscle fibres and connective tissue which allows 
the muscle to store energy during the deceleration phase 
and release that energy during the acceleration period; 
thereby the muscle is capable of performing more work 
in the concentric phase[1-6].

This study showed that 8-weeks of plyometric 
training significantly improved agility, sprint 
performance and explosive leg power when compared 
to regular training program among semi-professional 
kabbadi player. Consistent with our study, Edwin 
Rimmer et al proved that a sprint-specific plyometric 
program can improve 40-m sprint performance than 
standard training program in rugby players[8]. Goran 
Markovic et al reported that plyometric, either alone 
or in combination with other training modalities has 
potential to enhance a wide range of athletic performance 
such as jump, sprint, agility and endurance performance 
in children and young adults of both sexes[9]. Michael G. 

Miller et al proved that plyometric training can improve 
athletes agility and there strength and explosiveness. 
This results also support that agility can be improve in 
short duration as 6 weeks of plyometric program. This 
can be useful for athletes during last preparatory phase 
in competition [ 10]. Ahmet Alptekin et al concluded 
that 8 weeks plyometric exercise increased explosive 
and elastic power in adolescent football players. This 
study also demonstrated that plyometric training was not 
sufficient to produce best results in 30m sprint following 
8-week of training program [11].

Several studies have found that the plyometric 
training exploits the Stretch-shortening cycle will 
enhance the contractile properties of the muscle is more 
likely to be related either the theory of myosin light chain 
phosphorylation, or by an increased level of excitation 
of active motor units which results improvement in 
selected motor components such as the sprint, agility, 
explosive power and coordination due to neuromuscular 
adaptations through selective activation of motors units, 
synchronization, increased activation of synergistic 
muscles, and increased recruitment of motor units, an 
increased inhibition of antagonist muscles, a better co-
contraction of synergistic muscle, and an inhibition of 
neural protective mechanisms, and/or an increased motor 
neuron excitability. Therefore, plyometric training has 
been recommended for sports that rely on generation of 
high power output [9, 12 ].
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Some of the limitations of this study include small 
sample size, only Semi-professional kabaddi players 
were recruited, age group between 12-20 years only 
were involved and only male players were recruited in 
this study. Future studies can be done with larger sample 
size, can include with different age groups and can be 
done with female kabaddi players and other training 
regimes such strength training, resistance training, SAQ 
training and circuit training can be compared.

Conclusion

This study shows that both the groups (A & B) are 
individually effective in improving Agility, Sprint and 
Explosive power in semi-professional kabaddi players. 
However, there is extremely significant difference 
between the two training groups (group A> Group B) in 
terms of all three parameters, (i.e., Agility T test, Sprint 
test and Sargent jump test). Hence, we conclude that 
the Plyometric training (Group-A) is more effective in 
improving Agility, Sprint and Explosive power in semi-
professional kabaddi players. 
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Abstract

Occupational Therapy (OT) is an essential speciality in healthcare system that aims to maximize people’s 
functional abilities and performance. Knowledge about OCCUPATIONAL THERAPY among healthcare 
professionals is essential for the delivery of quality care services. Since Occupational Therapy is not a 
well understood profession, this survey represents assessment of awareness of Occupational Therapy 
among Post Graduate Residents (PG) and Speciality Medical Officer (SMO) in a tertiary health care 
center in Mumbai. In this survey there were 145 participants from various specialties and who have 
Occupational Therapy as a part of patient management team in the hospital. All participants completed a 
questionnaire regarding awareness and knowledge of Occupational Therapy containing 16 questions. The 
results revealed that 78.55% had distinctive awareness about Occupational Therapy, 18.75% had average 
& 2.7% had poor awareness of Occupational Therapy. Maximum awareness was found in departments 
of General Medicine&Psychiatry (79%), while poor awareness was found in department of Obstetrics & 
Gynecology (51%). The preliminary findings suggest that Most participants perceived that Occupational 
Therapy domain of practice only includes orthopaedics, mental health, hand rehabilitation and adult and 
paediatric neurology while overlooking the areas of wellness and gerontology. Such a result reflects lack 
of communication channels between Occupational Therapists and other healthcare professionals which can 
restrict interdisciplinary work. Therefore, more interprofessional interactions and collaborative activities 
needs to be incorporated within the curriculum and placements of all healthcare professionals.

Keywords: Occupational Therapy awareness, knowledge of post graduate residents, India

Introduction

Occupational Therapy (OT) is an essential 
speciality in healthcare system that can be defined as 
enabling people to engage in everyday activities, such 
as self-care, productivity, and leisure to improve their 
health and well-being. It aims to maximize people’s 
functional abilities and performance. Knowledge about 
Occupational Therapy among healthcare professionals 
is essential to guarantee the delivery of comprehensive, 
holistic, and quality care services. Occupational Therapy 
is a holistic evidence-based client-centered profession 
of modern health care system, with primary focus on 
purposeful goal-oriented activity. Enhanced with the use 
of latest technological systems for evaluation, diagnosis, 

education and treatment of the patients of any age group, 
whose functions are impaired by physical, psychosocial 
and cognitive impairments; be it developmental 
disorders, or the ageing process affecting their quality 
of life, Occupational Therapy aims to prevent disability, 
promote health & well-being and return to optimum 
occupational roles.

Generally, the conceptualization of Occupational 
Therapy has been vague among the public (3) and 
even among healthcare professionals (4). Healthcare 
professionals need to understand other team member’s 
roles so that appropriate referrals can be made and role 
confusion can be prevented. Patients can sometimes 
be deprived of Occupational Therapy services because 
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healthcare professionals lack knowledge about the 
services provided by occupational therapists.

Occupational Therapy services are rendered to 
patients with all kinds of physical, mental, psychological, 
and social impairment. The role of Occupational Therapy 
in the Neurology, Musculoskeletal, Mental, Pediatric 
and Developmental disabilities, cardio-pulmonary 
rehabilitation is inevitable and indispensable.

The lack of knowledge of healthcare professionals 
about Occupational Therapy reduces the opportunities 
of engaging in mutual planning and reasoning with 
Occupational Therapy professionals which reflects 
negatively on the quality of care (9). 

In year 2018 a study performed Wesam Barakat 
Darawsheh, found that 48% of the sample had poor or no 
knowledge about Occupational Therapy, while 28.3% 
were unaware of it. Also, Occupational Therapy was 
commonly (50%) perceived to be exclusively targeting 
people with disabilities (PWDs) and neurological and 
physical conditions (58% and 53%, resp.) in addition 
to exclusively providing services for the rehabilitation 
of the upper extremity (48%). Common misconceptions 
associated with Occupational Therapy were that 
Occupational Therapist prescribe medication (43%) and 
Occupational Therapist are physiotherapists (44%) (2).

Olumide Ayoola Olaoye Chidozie Emmanuel 
conducted a study in year 2016 and concluded that 
Nigerian medical and health sciences undergraduates 
had high awareness, but poor to moderate knowledge 
about the Occupational Therapy profession, roles, and 
work settings. Level of awareness and knowledge about 
Occupational Therapy were significantly influenced by 
the rehabilitation-related course of survey and lower 
level of survey. (8)

Areej Habib Meny and Aalia Akhtar Hayat in year 
2017 concluded that health care professionals in Makkah 
lack adequate knowledge about Occupational Therapy, 
its goals and treatment methods. They also suggested 
that knowledge of Health Care Professional requires 
to be addressed in order to improve quality of life of 
patients with the help of Occupational Therapy. (6)

The level of knowledge of post graduate residents 
& SMO’s about Occupational Therapy affects their 
acceptance and referral to Occupational Therapy 
services. The existing literature suggests that there 
is a lack of awareness about Occupational Therapy 
amongst health care professionals in different parts of 
the world. Unfortunately, no such survey has been done 
in Indian scenario so far and there is lack of scientific 
data in and around the globe. The lack of knowledge of 
healthcare professionals about Occupational Therapy 
can be a source of potential barricade in identification 
of deserving patients in need and their subsequent 
referral. Therefore, the aim of the current survey was 
to explore the level of knowledge and awareness about 
Occupational Therapy in the healthcare professionals 
i.e. post graduate residents and SMO’s from the various 
specialties who also refer patients for Occupational 
Therapy services in tertiary health care setup. 

Materials and Methods

Study design: Survey.

Sampling Technique: Convenient sampling. 

Study setting: The survey was conducted in various 
departments of tertiary healthcare centre in Mumbai in 
year 2019-20.

Participants: 

Post graduate residents and Speciality Medical 
Officers from department of General Medicine, 
General Surgery, Orthopedics, Psychiatry, Pediatrics, 
Dermatology, ENT, Ophthalmology, Community 
Medicine and Obstetrics & Gynecology from tertiary 
healthcare Centre were invited to participate in 
this survey using a convenient sampling technique. 
Occupational Therapy, Physiotherapy, Nursing, Super-
speciality, non-clinical and para-clinical departments 
were excluded from participating in this survey.

Assessment Tool/Instrumentation: 

A Questionnaire was specifically developed for 
the survey targeting the general areas of Occupational 
Therapy awareness. A draft of the questionnaire was 
reviewed by a group of four experienced Occupational 
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therapists working in the field. Their comments, 
suggestions, and feedback were taken into account 
to finalize the questionnaire. There were 16 specific 
questions assessing general awareness of Occupational 
Therapy and all questions were compulsory. The 
questions which covered areas of source of knowledge 
about Occupational Therapy, aims and services of 
Occupational Therapy, Occupational Therapy domain of 
practice, scope of Occupational Therapy, Occupational 
Therapy treatment and intervention methods and 
common misconceptions about Occupational Therapy. 
All questions were close ended. Scoring of questionnaire 
was as following: two types of questions were asked 
Objective and Informative. For objective questions 
which had responses as YES/MAYBE/NO were scored 
as correct response = 2, maybe = 1, incorrect response 
= 0 except for questions which had responses as YES/
NO were scored response = 1, incorrect response = 0. 
For informative questions 1 score was given for each 
correct response ranging from 1-5. The maximum score 
was 34 and minimum score was 0. The final scoring 
was graded into three classes viz. Poor 0-11, Average 
12-24, Distinctive 25-34 and participants were graded 
accordingly. 

Data Analysis: Data analysis was done using IBM 
SPSS, excel and google form.

Results and Discussion

The results revealed that 78.55% had distinctive 
awareness about Occupational Therapy, 18.75% had 
average & 2.7% had poor awareness of Occupational 
Therapy. Maximum awareness was found in 
departments of General Medicine (79%), Psychiatry 
(79%), Orthopedics (76%), General Surgery (75%), 
Community Medicine (75%), Dermatology (73%), ENT 
(70%), Pediatrics (61%), Ophthalmology (59%) and 
Obstetrics & Gynecology (51%).

The following subsections will present further 
interpretation on the source and implications of this 
main result in light of the literature. 

GENERAL AWARENESS & KNOWLEDGE 
ABOUT OCCUPATIONAL THERAPY: 

98.6% participants have heard of Occupational 
Therapy services before, while 1.4% had never heard 
of Occupational Therapy affects which comprises 
of responses from ophthalmology and obstetrics and 
gynaecology department.

Out Of 145 participants 98.6 % who responded yes, 
majority know about Occupational Therapy because 
they have an occupational therapy department at work 
place (84%g), they have worked with Occupational 
Therapist (28.5), they have consulted an Occupational 
Therapist for themselves/family and friends(23.6%), 
through seminars/workshops/internet (19.4%) and they 
have a family member/ friend who is occupational 
therapist (22.9%). 42% participants were aware that the 
term occupation in Occupational Therapy refers to any 
activity that includes self-care, leisure and/or work. 45% 
participants were aware about Occupational Therapy 
course duration and almost all the participants were 
aware of the subjects included in Occupational Therapy 
course curriculum. 

DOMAIN OF PRACTICE, SERVICES AND 
TREATMENT & INTERVENTION METHODS 
PROVIDED BY OCCUPATIONAL THERAPY: 

Out of 145 participants 37.26% participants 
thought that Orthopedics, hand therapy plastic surgery 
rehabilitation, Adult and pediatric neurology, Adult and 
child psychiatry, General medicine and gerontology are 
practice domains of Occupational Therapy practice. 
While 27.58% thought only Orthopedics, hand therapy 
plastic surgery rehabilitation are the practice domains 
of an occupational therapist. 17.24% participants 
thought only Adult and pediatric neurology are the 
domains of Occupational Therapy practice. 10.34% 
and 7.58% participants respectively thought only adult 
and child psychiatry, general medicine and gerontology 
is practice domain  of  Occupational Therapy. Only 
0.08%  participants thought none of the above 
mentioned area are practice domain of Occupational 
Therapy. 92% participants feel that it is necessary to 
have both Occupational Therapy and Physiotherapy 
departments in every health care and rehabilitation 
setup. 13% participants have never referred any patients 
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to occupational therapy services and of 87% who 
have referred, 11.72% referred for splints and brace 
fabrication, 11.03% for exercises and mobilisation, 
6.89% restoration of function and 70.36% for all of the 

above. Majority of participants which consists of 84% 
were aware of Occupational Therapy goals like Early 
mobilization, prevent chest complications and Promote 
independence in activities of daily living in acute care. 

Table-1: Participants response (In percentage) for Occupational Therapy domain of practice 

Domain of Practice Percentage

Orthopaedics, hand therapy plastic surgery rehabilitation. 27.58%

Adult and paediatric neurology 17.24%

Adult and child psychiatry 10.34%

General med and gerontology 7.58%

All of the above areas 37.26%

None of the above areas 0.08%

Roles of Occupational Therapy:

79.2% participants think that occupational therapist 
has role in work fitness evaluation while 78.5% 
participants think that occupational therapist has role 
in Assessment and calculation of disability percentage. 
Only 65.3% participants think that occupational therapist 
has role in vocational counselling while 60.4% think 
that occupational therapist has role in learning disability 
assessment.74.3% participants feel that Occupational 
Therapy services are required in acute care setup, 9.7% 
don’t feel the need, whereas the remaining 16% are 
unsure of the need of Occupational Therapy in acute 
care.78% participants feel that Occupational Therapist 
have a role in discharge planning. 

Scope: 

53.1% feel that an Occupational Therapist can 
become researcher, academician, diplomat, counsellor 
while 4.13% feel that Occupational Therapist can 
become none of the above. 

Areas of Practice Outside Hospital:

88.2% participants think that occupational therapist 
has role in sports rehabilitation while 66% participants 
think Occupational therapist has role in private clinics. 
47.9%, 38.2% and 12.5% participants respectively 
think Occupational Therapist has role in Industries and 
corporate firms, Schools and Law firms.

Table-2: participants responses (In percentage) for fields of occupational therapy practice other than 
hospital setup. 

Fields Percentage

Sports rehabilitation 88.2%

Private clinics 66%

Industries and corporate firms 47.9%

Law firms 12.5%

Schools 38.2 %
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Misconceptions:

When asked is Occupational Therapy and 
Physiotherapy same? Out of 145 participants 79.9% 
responded that services offered by  Occupational Therapy 
and Physiotherapy are different, 4% feel that services 
offered by Occupational Therapyand Physiotherapy 
are same (which include responses from orthopaedic, 
psychiatry, gynaecology and general surgery 
departments) and 16% were unsure. 7.6% participants 
feel that Occupational Therapy services are for people 
who have trouble finding a job due to their illness.8.32% 
participants feel that Occupational Therapy is a branch 
of Physiotherapy, while 21.3% were unsure.

Limitations:

Due to heavy OPD’s and busy schedule Not all PG 
residents and SMO’s responded from every department. 
More detailed face to face interviews could have 
conducted more information. This data was collected 
from only one tertiary care hospital so data from other 
tertiary care hospitals and other different types of setups 
should be considered.

Conclusion

There have been studies on awareness of OT in 
general population, medical practitioners, medical 
undergraduates and nurses or rehab team members, 
but no study has focused on the Medical residents and 
Speciality Medical Officers. These are professionals 
who take active role in overseeing the medical care of 
the patient and the functions performed by the medical 
staff. They participate directly in care when services 
are initially implemented. They also help, assess, and 
diagnose needs and plan of action for individual and 
families.

This survey was conducted to investigate about 
awareness of Occupational Therapy among Post Graduate 
resident doctors and Speciality Medical Officers in 
tertiary healthcare centre. Although the desired sample 
size was 260 (all the PG residents and SMOs of all the 
clinical departments), only 145 participants consented 
because of busy schedule of participants, heavy OPDs 
and time constraints.

On analysis, we found that a few participants from 
departments of gynaecology, ophthalmology and ENT 
had never heard of Occupational Therapy services before. 
While majority participants were aware of Occupational 
Therapy, they had misconceptions and confusion 
regarding Occupational Therapy roles in health care 
and rehabilitation. A common misconception among 
participants was that services offered by Occupational 
Therapy and Physiotherapy are same and few also feel 
that Occupational Therapy is a branch of Physiotherapy.

Few participants feel that it is enough to refer 
patients to either one of the two departments based on 
their convenience and not necessarily depending on 
patients’ specific needs and that a Physiotherapy can 
be a substitute for Occupational Therapy and vice versa 
This survey has shown that participants acknowledged 
the value of Occupational Therapy in tertiary healthcare 
center, but the value of Occupational Therapy perceived 
by participants was not based on a genuine understanding 
of the uniqueness of the role and services provided.

This confusion can be due to overlapping roles and 
areas of practice of both the professions and also because 
the trend is to address both the departments together as 
OT/PT, with no clear distinction concerning the reason 
for referral. Maintaining uniqueness of the profession 
using the original philosophy of OT that is treating, 
remediating and adapting to the new Occupational Roles 
of a patient using functional approaches along with help 
of professional bodies in preserving OT identities and 
preventing role confusion should be done. 

Although majority participants are aware of the 
course duration and course curriculum of Occupational 
Therapy, some feel that only areas such as orthopaedics, 
mental health, hand rehabilitation and adult and 
paediatric neurology fall under Occupational Therapy 
domain of practice overlooking the areas of wellness, 
gerontology and general medicine. Such a result reflects 
lack of communication channels between Occupational 
Therapists and other healthcare professionals which is 
restricting interdisciplinary work. Thus, the curriculum 
of all health care professionals should include topics 
which directly familiarise students with rehabilitation 
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specialities and concept of interdisciplinary work. 

In this survey it was found that role of Occupational 
Therapy is unacknowledged in school-based setting, 
industries, corporate sector, and law firms. This 
indicates that Occupational Therapists needs a stronger 
representation of their work roles outside hospital 
settings.

The residents and speciality medical officers are also 
professionals who, in future will be taking up important 
posts in Academic or Clinical practice in various set ups. 
Hence sensitizing them towards the role and importance 
of Occupational Therapy intervention is necessary and 
will be beneficial to the patients’ and profession as well. 

Hence, we concludethat it is not unawareness of 
Occupational Therapy but rather misconceptions about 
Occupational Therapy which are a potential barricade in 
delivering holistic health care services to clients. 
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Abstract

Objective: To Find Out Effectiveness of AD and ADT in the Patients Who Had Under Gone Laprotomy 

Method: Study design: Comparative Study 

Study Setting: It Was Concluded In General Surgical Wards In Civil Hospital, Ahmadabad.

Study Duration: 3 months. The duration of treatment programmed for each subjects was 3-to 4 days.

Sample selection: Patients (between 25 years to50 years) who had under gone laprotomy were selected for 
this study, total 40 patients were selected for this study on the basis of inclusion and exclusion criteria.

Results: There was significant improvement in parameters of the patients of two groups after treatment by 
autogenic drainage and active cycle of breathing technique within the surgical wards.

Conclusion: This study suggests that there is no significant deference in effects of obtained with autogenic 
drainage and active cycle of breathing techniques. It was also observed that individually autogenic drainage 
and active cycle of breathing techniques are significantly effective.

Keywords: AD, ACBT, laprotomy, PFT, Chest Expansion 

Introduction

Upper abdominal surgeries are predominantly major 
surgeries and the exploratory surgeries held higher risk 
of development of post operative complication such as 
Post operative hypoxia 

- Lack of alveolar ventilation 

- Bronchospasm 

- Pneumothorax 

- Atelectasis 

- Pneumonia 

- Pulmonary oedema

Atelectasis :Hypoxaemia often seen during the first 
48 hours after most major operations. 1

Due to a reduction in functional residual capacity 
and 

- Significant atelectasis is more often seen 
with upper abdominal incisions rather than the lower 
abdominal incisions. 2 

- The basic mechanisms leading to atelectesis are 

· Increased volume of bronchial secretions. 

· Increased viscosity of secretions. 

· Reduced tidal volume and ability to cough. 

Bronchitis, confleuentbroncho-pneamonia are 
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common complications occurring post operatively.3

Of these certain complications can be attributed to 
affect of general anesthesia in spite of recent technological 
advancement one of the bronchial secretions resulting in 
difficult mucolysis and mucokinesis ultimately leading 
to retention of secretion and partial blockage of the 
airways. 4

Other changes in respiratory system (Post-
operatively) also, occur as a effects of analgesics changes 
in the lung volumes diaphragmatic — dysfunction. 
Changes in the pattern of ventilators and alterations 
in gas exchange and responses to carbon dioxide and 
oxygen concentrations. Several authors have described 
postoperative, pulmonary complications (PPC) as 
being the largest cause of post operative morbidity and 
mortality.5 The incident in post-operative pulmonary 
complications (P.P.Cs) can very between 20%-95% in 
laparotomic surgery(upper abdominal surgery) as a result 
of the high incidence of these complications (including 
mortality) and the cost during hospital stay, efforts have 
been the last, decade to identify, those patients who have 
a higher changes of developing complications and to 
find techniques to prevent such complications.’ 6

After surgery there is decrease in forced vital 
capacity (FVC) expiratory volume in first second of 
forced expiration (FEV1), peak expiratory flow rate 
(PEFR) and maximum voluntary ventilation. 7

Laparotomice surgery associated with intense post-
operative pain during lst post-operatively couching 
moving or turning out of the bed anddeep breathing 
especially give high pain score patient may be unable 
to breath deeply and inspiratory capability also, limit 
patient ability to cough deeply and effectively result in 
ineffective airway clearance.8 

Physiotherapy is often prescribed after abdominal 
surgery as well in an attempt to counter the negative 
pathophysiological changes that occur in the post 
operative period.9 

Adult patient undergoing upper abdominal surgery 
show lung function changes after surgery that may persist 
for up to two weeks. Chest physiotherapy is effective 

in clearing secretions from the lung of the patients with 
copious secretions. 10

The conventional treatment for many years was 
postural drainage with percussion deleterious effect has 
been associated with manual technique including arterial 
desaturation, bronchospasm, atelectasis, increase oxygen 
consumption. 11

In recent years technique have been developed 
which are effective less uncomfortable and can be used 
independent of an assistant. Autogenic drainage and 
active cycle of breathing techniques are among these 
new methods. 12 , 13 

Autogenic drainage refer to a series of breathing 
exercises devised by the Belgian physiotherapist Jean 
chevalier autogenic drainage was developed in Belgian 
in 1960 and involves related breathing and air pressure 
principles. It uses breaths of different sizes to perform 
different roles :

· Unsticking the musuc. 14 

· Collecting the mucus. 15 

· Evacuating the mucus. 16 

Autogenic drainage is an airway clearance 
technique using expiratory airflow throughout the whole 
range of breathing from residual volume to total lung 
capacity. The aim of autogenic drainage is to achieve an 
optional expiratory flow progressively through causing 
dynamic airway collapse. Assisted autogenic drainage 
not yet capable of carrying out this technique actively 
themselves with autogenic drainage, it is important to 
adjust how fast you breathe out at each level, so that you 
reduce airway compression (tight lung) when exhaling. 
The goal is to achieve a mucous “rattle” rather than a 
whistling “wheeze” which would mean your airways are 
getting tight. 17

This method can also be adjusted somewhat for 
people with poor lung function. That subject can expand 
all the air sacs in their lungs by simply taking a number 
of deep breaths, holding their breath briefly with each. 
When they let go of the breath the mucus is encouraged 
to move in the direction of the air-up towards their 
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mouth. 18

Autogenic drainage can be adapted to each person’s 
particular lung and mucus problems. The techniques is 
said to be less likely to cause uncontrolled coughing 
than others. 19Active cycle of breathing technique, 
developed by New-zeland pulmonary physiotherapist. 
Jennifer Prior in the 1970s and now used quite widely in 
Australian. 20 ,21 , 21 

Most physiotherapist and all pulmonary 
physiotherapist have been trained to teach this technique 
to people who have trouble getting mucus up. It is simple 
to learn, safe and takes only 15-20 minutes. It involves 
a special pattern of three different types of breathing. 22

v Relaxed normal breathing expanding the 
abdomen when, breathing 

v Deep breaths which are held in a few seconds 
and 

v Huffing or forced expiration. 

ACBT has been combined with postural drainage in 
the head down Position at various angles, but this has no 
advantages over ACBT done lying horizontally and is 
certainly less comfortable (cecins, et al 1999). The angle 
makes no difference to the amount of mucus produced. 
So subject may as well be comfortable. 23The ACBT 
consists of a cycle of huffs from mid to low lung volume 
interspersed with deep breathing and relaxed abdominal 
breathing. 24

It is a cycle of breathing control thoracic expansion 
exercise and forced expiration technique. The original 
studies on the forced expiration technique (FET) used 
this cycle of techniques, but people began to use a 
regimen of huffing alone or other variations on the FET. 
25,26 

Aims and Objectives

AIM: To study of comparision of ACBT and AOT 
in pt who had under gone laparotomy

Objectives: 

1) To study the effect of ACBT in pt who had under 

gone laparotomy to present post operative pulmonary 
complication

2) To study the effect of ADT in pt who had under 
gone laparotomy to present post operative pulmonary 
complications.

3) Comparativaty effectiveness of ACBT & ADT

Null hypothesis (Ho):

There is no significant difference in effect of pre and 
post, ACBT and autogenic drainage technique in patient 
who had under gone laprotomy.

Alternative hypothesis (H1):

1) To assess the effect of active cycle of breathing 
technique and autogenic drainage technique for 
prevention of post operative pulmonary complication in 
patient who had under gone laprotomy.

2) To utilize the above understanding for helping 
mankind life free from post operative pulmonary 
complications after laprotomy.

Methodology 

Study Design : 

It is comparative study to find out difference 
between the effect of autogenic drainage technique and 
active cycle of breathing technique in patients who had 
under gone laparotomy. 

· Study Setting : 

This study was concluded in general surgical words 
in civil hospital, asarva, ahmedabad. 

· Duration of study : 

Total duration of the study was 3 months. The 
duration of treatment programme for each subject was 
3-4 days. 

· Sample Selection : 

For this study a convenient sample of 43 patients with 
laparotomic surgery were selected on basis of inclusion, 
exclusion criterions. All the subjects are admitted general 
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surgical wards, civil hospital. Explanation regarding the 
objective of the study was given. All of them took part 
in the study on a voluntary basis after signing consent 
form.

Inclusion Criteria : 

· Patient with abdominal surgery or exploratory 
laparotomy. 

· Patient with supra umbilical midline incision 
or above umbilicus transverse incision or pera-midline 
incision also included. 

· Age of pt bet 25 years to 50 years. Pt with 
laparotomy within one week of surgery having lung 
congestion. Willing to participate. 

Exclusion Criteria : 

· Patient with tracheotomy 

· Pt with history of co-existing medical problems 
like 

· Angina 

· Neurological Deficits 

· Orthopedic abnormality 

· Uncontrolled diabetes 

· Hypertension 

· T.B.

· Patient with Preexisting lung disease 

· Chronic smokers 

· Indication for ventilatory support 

· Homodynamic instability 

· Pulmonary embolism 

· Pneumo_thorax

· CHF were excluded from this study. 

· Unconscious and uncooperative patients 

· Patient with 2nd time laparotic surgery. 

· Patient with history of any lung surgery. 

· Patient Hypersensitive patient 

· Patients with age <25yr, >50yrs, very old, 
periodic patient.

Material

· Measure tape 

· Couch 

· Pen pencil & paper 

· Bed sheets 

· Pillow 

· Consent form 

· Digital camera 

· Stethoscope 

· Sputum mug 

· Thick cotton gauge piece 

· An ISO 9001 company RMS (Medspiror) 
recorders and Medicare systems Pvt 

OUTCOME MEASURES 

1. FVC, FEVI, PEFR measured using P.F.T 
machine. 

2. Chest expansion or excursion measured using 
measure tape. 

· Instruments 

1. P.F.Testing Machine 

RMS (Medspiror) Recorder and Medicare Systems 
Pvt. Ltd.

2. Measure tape: 

Having both centimeters and inch markings, it’s150 
centimeters long.
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FIGURE 1
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· Parameters. 

Following parameters were made to know the 
effectiveness of the active cycle of breathing technique 
and autogenic drainage technique in patients who had 
undergone laparotomy. 

1. FVC, FEV1, PEFR : was measured with the 
help of pulmonary function testing machine. The patient 
was made to do the vital capacity test. The patient was 
made to sit in bed half lying in comfortable position and 
was explained about the procedure of the test. first of 
all patient have to take a deep breath as much as he can 
,than mouth piece was kept inside his mouth, and nose 
clip was used to close the nose and than exhale forcefully 
completely and than again breath in deeply. The test was 
carried out thrice and the maximal value was taken into 
consideration.27

2. Chest expansion / excursion : The patients 
was in sitting position in bed and chest measurement 
was taken with minimal clothing as possible. The chest 
expansion was taken at two different levels. i.e. at axilla 
and at xiphoid. The measurement were taken thrice at 
each level and the mean was taken into consideration. 
The patient was asked to exhale out completely and on 
reaching the residual volume reading on measure tape 
was noticed. Then patient was asked to inhale slowly 
and as deep as possible and reading on themeasure tape 
was noticed. The difference between two reading shoes 
the chest excursion. 28

Procedure: 

Ethical clearance was obtained from the ethical 
clearance committee of Government Physiotherapy 
College and general surgical wards prior to study. The 
procedure was explained to all the subjects a written 
informed consent of all 40 patients was taken. All 
patients were evaluating on 1st post operative day with. 
P.F.T. and chest expansion to know the condition of 
patient before the treatment given to them. Then for two 
days that is 2nd & 3rd post-operative day, the treatment 
was given that is in form of two technique autogenic 
drainage and active cycle of breathing techniques and 

measurement are taken again on the 4th postoperative 
day in surgical wards.29 

After completely the physical therapy examination, 
treatment was introduced. Treatment program was 
tailored for each subject depending on their evaluation.30 

· Two group.

Group-1 Autogenic drainage the technique was 
given for 3 to 4 days. 

Group-2 Active cycle of breathing technique was 
given for 3 to 4 days. 

GROUP-1 AUTOGENIC DRAINAGE THE 
TECHNIQUE WAS

GIVEN FOR 3 to 4 DAYS.

· 20 subjects were there in group 1, who were 
treated by autogenic drainage for two days that is 2nd 
and 3rd post-operative day. 

· That patient can perform the technique alone in 
sitting position or half lying position it is a “Concentration 
intensive” technique useful for people with cystic fibrosis 
bronchiectasis or other lung conditions that produce 
a large volumes of retained secretions. Autogenic 
drainage requires one or two initial one hour session 
with an instructor one to three, 30-45 minutes fallow-up 
teaching sessions may be needed. mucus 

· Autogenic drainage utilized expiratory airflow 
to mobilize muss from the smaller airways first and large 
airways last. 

· There are three phases of the breathing exercises. 

· “Unsticking”, the muscles in smaller airways 
by breathing at low lung volumes. 

· “Collecting” the mules from the middle airways 
by breathing at low lung volume to mid lung volumes. 

· “Evaluating” the museles from central airways 
by breathing at mid to high lung volumes.
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· 

 

FIGURE 2 

GROUP-2 ACTIVE CYCLE OF BREATHING 
TECHNIQUE WAS

GIVEN FOR 3 to 4 DAYS.

· Group 2 also include 20 subjects who were 
treated by active cycle of breathing technique. 

FIGURE 3 

Results

· There was significant improvement in all 
parameter of the patients of two groups after treatment 
by autogenic drainage technique and active cycle of 
breathing technique within the surgical wards 

· All four parameters that is FVC, FEV, PEFR 
and chest expansion were analyzed with t- test. 

         Group-1 PFT AND CHEST EXPANTION

· In all patient the pre Ad, FVC mean was 2.80 
± 0.32 and ad was of j, tool+ 3.08± 0.32 and there was 
significant difference between,]( t=0.54 , p<0.001) 

· In all Patient the pre As FEV1, mean was 2.61± 
0.44 and post ad was 2.93 ± 0.44 and there was also 
significant difference between pre and post values. ( t= 
0.97 , p<0.001) 

· In all patient the pre Ad PEFR mean was 263.5 
± 24.96 and post Ad was 294.2± 24.96 and there was 
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also significant difference between pre and post values. ( t= 0.84 , p<0.01) 

Table 1: Outcome measures

P.F.T. T values P values

FEV1 0.54 0.001

FVC 0.97 0.001

PEFR 0.84 0.001

T (values) P. Value (<) 

Chest expansion 0.20 0.001 

In all patients the pre ad, chest expansion mean was 
0.21 and 1.58 and post ad, chest expansion mean was 
1.25 and 1.58 and there was also significant difference 
between pre and post values. (t = 0.20, p<0.001) 

Group-2 PFT AND CHEST EXPANTION

· In all patients the pre ACBT, FVC mean was 
2.71 to 0.52 and post ACBT was 3.08 to 0.52 and there 
was significant difference between pre & post values (t= 
0.38, p<0.001) 

· In all patients the pre ACBT, FEV1, mean was 
2.54 to 0.18 and post ACBT, was 2.78 to 0.18 and there 

was significant difference between pre and post values. 
(t= 0.77, p<0.001) 

· In all patients the pre ACBT, PEFR values 
mean was 279.8 to 19.80 and Post ACBT was 307.9 to 
19.80 and there was significant difference between pre 
and post values. (t= 1.03, p<0.001) 

· In all patient the precise chest expansion mean 
was 0.8 to 0.4 and post exercise mean was 1.4 t o.4 and 
there was significant difference between pre and post 
values. (t= 0.86, p<0.001) 

Table 2

P.F.T T values P. values

FVC 0.38 0.001

FEV1 0.77 0.001

PEFR 1.03 0.001 

T value P values (<) 

Chest expansion 0.86 0.001

· All above results shows that this two techniques 
that is autogenic drainage and active cycle of breathing 
techniques has a significant role in improving patient’s 

condition after the laparotomy. 

· There is no significant difference between two 
techniques. Both techniques are equally effective. But, it 
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was observed that individually both techniques are significantly effective. 

· DATA ANALYZED WITH THE HELP OF MICROSOFT EXCEL USING t-test AND THE RESULT 
REVELS THE FOLLOWING

TABLE 3 

NO GROUP
OUTCOME 
MEASURES

PRE MEAN POST MEAN T VALUE P VALUE

1 GROUP 1

 FVC
FEV1
PEFR

CEST EXPANSION

2.80
2.61
263.5
0.21

3.08
2.93
294.2
1.25

0.54
0.94
0.84
0.20

<0.001
<0.001
<0.001
<0.001

2 GROUP 2

 FVC
FEV1
PEFR

CEST EXPANSION

2.71
2.54
279.8
0.8

3.06
2.78
307.9
1.4

0.38
0.77
1.03
0.86

<0.001
<0.001
<0.001
<0.001

 

Table -4 Demographic data

Age In Year AD ACBT

25-30 6 4

31-35 4 11

36-40 10 5

TOTAL 20 20

Sex AD ACBT

Male 11 7

Female 9 13

Total 20 20
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TABLE 5: Average value of FVC, FEV1 , PEFR and chest expantion of all patients in both group. 

PFT AD ACBT

FVC Pre 2.80 2.71

Post 3.08 3.08

FEV1 Pre 2.61 2.54

Post 2.93 2.77

PEFR Pre 263.5 279.8

Post 294.2 307.9

AD ACBT

CHEST EXPANTION      pre 0.21 0.8

     post 1.25 1.4

Discussion 

To compare the effectiveness of the autogenic 
drainage and active cycle of breathing technique in 
patient who had under gone laprotomy.

According to rezaiguia S Jayre; that pulmonary 
complications subjected to abdominal operations clearly 
indicates that the lungs are the are the most endangered 
organ during the post operative period . 31,32

According to Sampson H, and leavard H, they 
said that the rate of pulmonary complication is directly 
dependant on the type of surgical method with less 
severe impairment to abdominal wall and allowing 
better patient’s mobility which is of almost important for 
the prevention of respiratory complication. 33,34

According to Remake BM Ringer S. J Oomja kalkman 
Co said that post –operative respiratory insufficiency 
develops include quite breathing because of deficient 
respiratory excursions caused by the presence of post –
operative deep breathing and expectoration.35,36,37

These all things authors have also described post 
–operative complications as being the largest cause of 
post operative morbidity and mortality. The incident 
in post –operative pulmonary complications can vary 
between 20% -90% in abdominal surgery.38,39

As a result of high incidence of these complications 
and the high cost during hospital stay, efforts have been 
made during the last decade to identify those patients 
who have a higher change of developing complications 
and to find techniques to prevent such complications, 
physiotherapy has an important role not only before 
surgery but also during post –operative care. 

The airway clearance techniques have been to 
maintain and improve pulmonary function and to prevent 
post –operative pulmonary complications.

There is a decrease in FVC, FEV1 and PEFR and 
also decreases in chest expansion .so these are taken as 
an outcome measurement. 

The main aims of airway, clearance techniques are 
to mobilize the secretion and remove out it.

The mean FVC, FEV1, PEFR and chest expansion 
of AD and ACBT were 3.08, 2.93, 294.2 and 1.25, 3.09, 
2.77, 307.95, 1.4 respectively. This difference between 
two treatments was statistically significant at p< 0.001.

The result clearly demonstrated that there was no, 
overall difference between result obtained. In this study 
both treatment technique found equally effective.

Hall DO, Clayton compared the AD and ACBT 
with PD and concluded that AD was found to be as 
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good as ACBT at clearing mucus in patients with cystic 
fibrosis and therefore and effective method of home 
physiotherapy.40

Similar results were obtained by savci et al. they 
studied the effects of AD and ACBT in 30 male COPD 
patients and concluded that AD is as effective as ACBT 
in clearing and improving lung functions 41.42

Limitation of this study included that present 
study has been carried out on 40 patients for getting 
a universally acceptable result. This study should be 
carried out in different categories and class of people.

Limitations:

1) Sample size small

2) here, measure tape was used measure chest 
expansion instead chest caliper, could be a better tool to 
measure chest expansion.

3) Medical treatment was not stopped and natural 
resolution or recovery of the condition is also possible so 
that it can alter the results as the sample size is too small.

4) Duration of surgical ward stay may be different in 
different hospitals.

4) P.F.T only 3 values are taken, it would more 
appropriate if more values can be taken. 

Conclusion

A study of comparison between effectiveness of 
AUTOGENIC DRAINAGE and ACTIVE CYCLE 
OF BREATHING TECHNIQUE in patients who had 
undergone laprotomy was carried out .there was total 

43 patients who were selected for the study. From the 
group 1, one patient was excluding, and from group 2, 
two patients were excluded. So study was carried out at 
general surgical wards at civil hospital, Ahmadabad. All 
40 patients had taken treatment as per format.

This study suggests that there is no significant 
difference in effects obtained with autogenic drainage 
and active cycle of breathing techniques.

It was observed that individually autogenic drainage 
and active cycle of breathing techniques are significantly 
effective.

Summary

In this study of comparison between effectiveness 
of AUTOGENIC DRAINAGE and ACTIVE CYCLE 
OF BREATHING TECHNIQUE in patients who had 
undergone laprotomy, the total 40 patients were assessed 
by pulmonary function tests and chest expansion.

The results were analyzed with the help of Microsoft 
excel using t-test and results showed that there was 
increase in all parameters which are significant.

Here two techniques were to improve post –operative 
status of the patient. Autogenic drainage and active cycle 
of breathing techniques were given. It helps to mobilize 
and loosening the secretions and then expel out it which 
is necessary to prevent further pulmonary complications 
.it also help to patients to regain near normal physical 
and mental health which affect after surgical wards stay .

So, these two techniques are useful for better patient 
post –operative outcome in hospital and early recovery 
from operation.

Table 6 : After comparison between GROUP1 and GROUP 2 

NO PFT t- value p- value

1.
2.
3.

FVC
FEV1
PEFR

3.15
1.14
0.31

<0.001
<0.001
<0.001

1. CHEST EXPANSION 0.73 <0.001

No significant difference between Autogenic drainage technique and and Active cycle of breathing technique in 
patient who had under gone laprotomy. 
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Abstract

Background: The evidence regarding efficacy of the new concept of Angular Joint Mobilization technique 
(AJM) is scare hence this study aimed to compare the effectiveness of AJM versus three dimensional 
Capsular Stretching exercises (CS) in reducing shoulder pain, functional limitations, shoulder disability and 
in improving ROM of FS survivors.

Methodology: A randomized controlled, parallel group design study was conducted on FS patients. 
Participants with the history of FS and aged 35 to 60 years were included however subjects with glenohumeral 
arthritis, trauma, infection or congenital abnormality of shoulder were excluded. Four outcome measures 
were assessed including Numeric pain rating scale (NPRS), Simple Shoulder Test (SST), Shoulder Pain and 
Disability Index (SPADI) and goniometer. 50 volunteers were equally divided into AJM and CS group.

Result: The mean comparison of post NPRS in AJM group was 3.4 and in CS group was 4.4, SST score in 
AJM was 10.4 and CS was 9.4, SPDAI and ROM in all the direction showed significant improvement in 
AJM as compared to CS  group at p-value <0.05. 

Conclusion: AJM is significantly more effective in reducing shoulder pain, functional limitations and 
shoulder disability, also in improving ROM of FS patients as compared to CS.

Keywords:  Adhesive capsulitis, angular joint mobilization, capsular stretching, frozen shoulder

Introduction

Frozen Shoulder (FS) also commonly known as 
adhesive capsulitis is a painful disorder of shoulder 
joint1. Evidence reported that this condition occurs 
in approximately 2% to 5% of the general population 

2 however a higher prevalence of about 10% to 22% 
has been documented in diabetes mellitus (DM) 
patients3. A study reported that in Lahore, Pakistan 
the estimated prevalence of FS in patients with DM 
is 41.3%. Another study claimed that women are 
more commonly affected furthermore positive family 
history and co-morbids such as uncontrolled glucose 
level increases the risk of FS4.

FS is characterized as primary which is idiopathic 
or secondary. Secondary FS is defined as one associated 
with any trauma, cardiovascular disease, rotator cuff 
disorder, shoulder impingement, hemiparesis or DM, 
however some school of thoughts classify FS with 

Corresponding Author:
Hajra Ameer Shaikh 
Lecturer, Department of Physical Therapy and 
Rehabilitation Sciences, Indus University.
ST-2D, Block-17, Gulshan-e-Iqbal, Adjacent to 
National Stadium Rd, National Stadium, Pakistan.
hajraameer90@gmail.com
+923422332987

DOI Number: 10.37506/ijpot.v15i3.16185



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2021, Vol. 15, No. 3            213

diabetes as primary. FS in individuals with diabetes is 
documented in 10% to 36% 5.

FS is considered to be a self-limiting condition 
with symptoms lasting as early as 6 months or may 
last up to 11 years, however some authors concluded 
that the symptoms may never fully subside in many 
patients even after the treatment6. Commonly occurs 
between the ages of 35 and 60 years, usually occurs 
unilaterally effecting dominant shoulder7. Although 
evidence about prognosis of FS is scare, and the course 
of the disorder might be prolonged in few cases8. A 
recent study reported that FS negatively impacts the 
quality of life9.

Angular Joint Mobilization technique (AJM) which 
is mobilization with joint axis shift is a new concept 
for treatment of FS. Evidence suggested that capsular 
stretching exercises (CS) reduces intra-articular pressure 
and promotes separation of the articular surfaces also 
enhances the release of synovial fluids hence facilitate 
capsule nourishment10. 

A systematic review reported that physiotherapy 
(PT) is effective and safe for the treatment of FS11. 
Another recent study added that addition of home 
exercise programs for rotator cuff strengthening plays a 
significant role in the recovery12.

Although a huge literature is available regarding 
the efficacy of various physiotherapy techniques for 
FS however the efficacy of the new concept of AJM 
is scare hence this randomized controlled trial (RCT) 
aimed to compare the effectiveness of AJM versus three 
dimensional CS in reducing shoulder pain, functional 
limitations and shoulder disability and also in improving 
ROM of FS survivors.

Methodology

A two-arm parallel-group RCT was conducted on 
the patients suffering from FS in the physiotherapy 
department of Jinnah postgraduate medical Centre 
(JPMC), Karachi, Pakistan. After the approval of 
synopsis the study was completed in the duration from 
August 2020 to January 2021. Participants with the 
history of FS, aged between 35 to 60 years and were 

cognitively stable were included in the study. However 
subjects with glenohumeral arthritis, trauma, infection, 
tumor, fracture or congenital abnormality of shoulder 
joint were excluded.  Four outcome measures were 
assessed Numeric pain rating scale (NPRS) was used 
to examine pain intensity, Simple Shoulder Test (SST) 
to evaluated functional limitations, Shoulder Pain and 
Disability Index (SPADI) was used to assess shoulder 
disability and goniometer to determine range of motion 
(ROM) of the shoulder. All the tools establish good 
validity and reliability. The sample size of 50 participants 
was calculated by using WHO online software OPEN 
EPI version 3. 

The voluntary participants who gave written 
informed consent were divided into two groups (Group: 
AJM and Group: CS) using simple random sampling. 
Each group consists of 25 participants. Participants of 
both the groups attended 6 sessions over a period of 
two weeks (3/week). The session started with patient 
education and explanation of procedure. The overall 
duration of each session was 30 minutes for both the 
groups.

Group: AJM underwent AJM therapy. Before 
applying AJM for flexion, abduction, external rotation, 
and internal rotation, the direction of the joint shift was 
identified by the therapist and patient. Grade II AJM 
was applied in all 6 sessions, in which rotary oscillations 
were applied with overpressure but stopped before 
joint pathological limit. Joint tissues were slack at the 
beginning of the arc of movement and joint stretching 
occurred from mid to end range. For flexion AJM, 
inferior shift was applied on the first to the three sessions. 
Posterior shift was applied from the forth to the sixth 
sessions. For abduction AJM, posterior shift was applied 
from the first to the three sessions; rotational shift was 
applied on the fourth session; posterior shift was applied 
on the sixth session. For external rotation AJM at 
approximately 57° abduction angle, posterior shift was 
applied from the first session; inferior shift was applied 
on the second  session; posterior shift applied from 
the third session; rotational shift applied on the fourth 
session; and posterior shift applied on the fifth to sixth 
session. For internal rotation AJM at approximately 57° 
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abduction angle, posterior shift was applied from the first 
to the sixth session. Comparatively group: CS received 
shoulder three dimensional capsular stretching therapy. 
The therapist performed inferior capsular stretch, 
posterior and anterior capsular stretching exercises 
were performed by patients. Both the groups were given 
home exercise program of self-shoulder strengthening 
exercises on alternate days of treatment by therapist. 
All the outcome measures were assessed pre and post 2 
weeks of intervention.  

Data were analyzed using IBM SPSS version 23.0. 
Counts with percentages were reported for baseline 
characteristics of studied variables between two 

treatment groups AJM and CS. Mean and standard 
deviation reported for NPRS, SST, SPDAI scores and 
ROM outcomes. Independent sample t-test was also used 
to compare the post treatment outcomes of AJM and CS 
treatments. P-values less than 0.05 were considered as 
significant. 

Result

This RCT was conducted on fifty FS patients which 
were randomly divided into AJM= 25 and CS= 25 
groups. Most of the participants were females i.e. 60%. 
The mean age of the participants were 44.52 in AJM 
group and 47.44 in CS group (figure 1).

Figure 1: Baseline characteristics of studied samples.

The mean and SD of NPRS in AJM was 3.4±1.1 and in CS it was 4.4±1.7, p-value less than 0.05 showed a 
significant reduction in post NPRS in AJM treatment group (table 1).

Table 1: Mean Comparison of Post NPRS score in AJM and CS Group 

Score
AJM CS

p-value
Mean SD Mean SD

NPRS 3.4 1.1 4.4 1.7 <0.01*

*p<0.05 was considered significant using Independent sample t-test

The mean and SD of SST in AJM treatment was 10.4±1.3 and in CS it was 9.4±1.2, p-value <0.05 showed a 
significant increase in post SST in AJM treatment group (table 2).
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Table 2: Mean Comparison of Post Simple Shoulder Test score in AJM and CS Group 

Score
AJM CS p-value

Mean SD Mean SD

SST 10.4 1.3 9.4 1.2 <0.01*

*p<0.05 was considered significant using Independent sample t-test

Table 3 reports the SPDAI score of samples in AJM and CS group, the mean SPDAI pain in AJM was 29.4±4.6 
and in CS treatment it was 39.1±4.2, a significant reduction in post SPDAI pain scale in the AJM  treatment. The 
mean post SPDAI disability in AJM treatment was 38.1±4.9 and in CS treatment it was 49.0±5.2, showed a significant 
reduced in post SPDAI disability in the AJM treatment, similarly the mean post SPDAI in AJM treatment was 
33.9±4.6 and in CS treatment it was 43.8±4.8, showed a significant reduced in post SPDAI in the AJM treatment.

Table 3: Mean Comparison of Post SPDAI outcomes in AJM and CS Group 

Score
AJM CS

p-value
Mean SD Mean SD

SPDAI Pain Scale 29.4 4.6 39.1 4.2 <0.01*

SPDAI Disability Scale 38.1 4.9 49.0 5.2 <0.01*

SPDAI 33.9 4.6 43.8 4.8 <0.01*

*p<0.05 was considered significant using Independent sample t-test

The mean comparison of post ROM outcomes in AJM and CS group shows that AJM group more significant 
improvements ROM in all the directions as compare to CS group at p-value <0.05 (table 4).

Table 4: Mean Comparison of Post ROM outcomes in AJM and CS Group 

ROM
AJM CS

p-value
Mean SD Mean SD

Flexion 165.0 7.5 139.6 7.9 <0.01*

Extension 58.6 3.1 50.0 7.3 <0.01*

Abduction 149.0 12.7 124.8 8.6 <0.01*

Internal Rotation 55.0 8.1 42.8 4.2 <0.01*

External Rotation 59.0 8.5 46.4 5.2 <0.01*

*p<0.05 was considered significant using Independent sample t-test
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Discussion

In regards to the main objectives of this RCT 
the results reveals that the new concept of AJM is 
significantly more effective in decreasing shoulder pain, 
functional limitations and shoulder disability, also in 
improving ROM of FS survivors as compared to three 
dimensional CS.

The kaltenborn arthrokinematics convex-concave 
rule is widely acknowledge and practiced in PT. It is the 
simple way to identify the direction of translatoric joint 
mobilization during angular displacement of the joint13. 
This present study reported that AJM (Kaltenborn 
concept) is significantly effective in improving pain, 
disability and ROM of FS in contras another recent pilot 
study conducted in India in 2020 highlighted that Gong’s 
mobilization (Maitland’s concept)  have significant 
effects in regards to these outcomes measures14.

The findings of this RCT is supported by a previous 
case report conducted in America in 2017 and documented 
that AJM is effective and produce immediate relive in 
pain, shoulder disability and improving ROM in FS 
survivors15.

Although literature shows that CS is effective in 
improving the ROM in FS patients however this study 
reported that when compared to AJM, CS is less effective. 
Similarly a recent study added that as each segment of 
joint capsule effect ROM in all directions of shoulder 
movement hence in order to regain joint motion whole-
joint capsular release will produce desire effects in FS 
patients16.  Another study suggested that insufficient 
length of the antero-inferior capsule might be the main 
factor for shoulder ache. Therefore, in the case of FS the 
capsule (inferior portion) which gets adhered and causes 
capsular insufficiency needs to be addressed 17. 

Some of the studies focused on capsular tightness 
and functional outcomes when compared with pain 
and stiffness 18, 19. Literature shows that various studies 
highlighted the effect of different physiotherapy 
techniques like dry needling, ultrasound,  manual 
therapy, stretching and other exercises for a FS 20,21 
however this study focused on a new concept i.e. AJM

To our knowledge this is the first RCT comparing 
the effect of AJM with three dimensional CS in FS 
patients using gold standard tools. However some 
limitations associated with the study includes some 
sample size, short follow-up duration also patients taking 
medicine for pain relieve was not addressed hence might 
potentially affected the study results.

Further studies with large sample size also 
determining the frequency and duration of treatment 
that might be more effective in the management of 
complications associated with FS. Also long term effect 
of treatment should be addressed.

Conclusion

This experimental study concluded that AJM, is 
significantly more effective in reducing shoulder pain, 
functional limitations and shoulder disability also in 
improving ROM of FS patients as compared to three 
dimensional CS.
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