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Table 1: inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria
• 18-30 years of age. Both genders.
• Individuals having FHP. [ CVA ≤ 480](12)

• Patients with and without neck pain.
• Individuals with normal BMI (18.5-24.9kg/

m2).
• Individuals willing to participate.

• Past History of any neurological,
orthopedic or cardiopulmonary
disease.

• Participating in any sport at
professional level.

• Individuals with spinal deformities.
• Symptomatic low back pain.
• Any recent Fractures.
• Congenital or acquired chest wall

deformity.

Table 2: Demographic data of subjects.

DEMOGRAPHICS MEAN ± SD
Age 21.97 ± 2.53
Height 161.51 ± 7.88
Weight 55.72 ± 7.635
BMI 21.32 ± 2.22

Table 3: descriptive statistical analysis of outcome measures.

OUTCOME MEASURE MEAN S.D. MINIMUM RANGE MAXIMUM RANGE
CVA 45.910 2.370 39.290 480

TFS (kg) 8.68 2.37 4 15
TES (kg) 10.42 1.71 8 17
TFE (sec) 99.10 63.85 21.76 300
TEE (sec) 60.44 34.93 8.46 162.19
SFE (rt)(sec) 38.94 22.46 5.04 100.29
SFE (lt) (sec) 39.16 24.74 3.88 121.07
LBEE (sec) 47.11 30.01 6.49 164.21

Table 4: correlation of severity of forward head posture (CVA) with trunk muscle strength and endurance.

CVA Vs rs p-value correlation Significance
TFS 0.223 0.063 Weak positive Not significant
TES 0.3127 0.0084 Weak positive significant
TFE -0.1174 0.334 Weak negative Not significant
TEE 0.0443 0.715 Weak positive Not significant
SFE (rt) 0.102 0.400 Weak positive Not significant
SFE (lt) 0.0933 0.442 Weak positive Not significant
LBEE 0.1411 0.244 Weak positive Not significant

Conclusion

In conclusion, the present study provides some 
evidence for a weak correlation between CVA and 

trunk extensor strength, but no significant correlation 
between CVA and trunk flexor strength or endurance. 
Future research is needed to further investigate the 
relationship between CVA and measures of core 
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strength and endurance, using larger and more 
diverse samples and a broader range of outcome 
measures.
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Abstract

Background: Femoroacetabular impingement syndrome (FAIS) is a well-known cause of hip pain in adolescents 
and young adults. It is defined as the triad of symptoms, clinical signs and imaging findings in which structural 
morphology results in conflict between the femoral head and the acetabulum. 

Aim: To summarize the effects of physiotherapy rehabilitation in post operative management of FAI syndrome

Method: A literature search was carried out on the PubMed, EMBASE, Scopus, Google Scholar ,Chocrane, 
Research Gate and PEDrodatabases, using the following keywords: “femoroacetabular impingement”, “FAI”, in 
associationwith “surgery”, “arthroscopy”, “surgical” and “physiotherapy”, “physical therapy”, “rehabilitation”, 
“exercise”. Studies meeting all inclusion and exclusion were reviewed and data were extracted.

Results: The above review includesa total of 10 studies. In the present review, data from 1281 patients were 
retrieved. Out of 1281 patients 820 were Male and 461were females.  Furthermore, 117   cases were classified as a 
cam impingement , 40 as pincer impingement and 1124 as mixed FAI. The weighted mean age was 35.10 years, 
outcomes included iHOT-33, HOS ADL , HOS SPORTS, VAS, MHHS.

Conclusion: Rehabilitation protocols following hip arthroscopy for the management of FAI syndrome typically 
consist of four to five phase programs with set goals and progression criteria. The study found Clinically significant 
improvement in reported outcomes from baseline noted in majority of the studies reviewed that involved a 
structured rehabilitation program following arthroscopic management of FAI.

Keywords: “femoroacetabular impingement” “FAI“physiotherapy” “physical therapy”“rehabilitation”“surgery
”, “arthroscopy”

Introduction

Femoroacetabular impingement syndrome (FAI) 
is a well-known cause of hip pain in adolescents and 

young adults, with an overall incidence of FAIS of 
54.4 per 100,000 person-years1It is defined as the triad 
of symptoms, clinical signs and imaging findings 
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in which structural morphology results in conflict 
between the femoral head and the acetabulum2  
Although FAI syndrome is one of the most studied 
conditions in sports medicine, its etiology still 
remains unknown3  Mechanical conflict that results in 
the condition may be caused by abnormal sphericity 
of the femoral head, excessive protrusion of the 
acetabular edge or both.4 Impingement can also in 
ballet dancers or gymnasts5

The morphological characteristics associated 
with FAI have helped define subtypes that include, 

1.	 Cam impingement 

2.	 Pincer impingement 

3.	 Mixed-type hip impingement 

Cam Impingement

Due to an abnormally formed femoral head that 
rotates into the acetabulum, particularly during strong 
flexion, cam-type morphology causes impingement6

Pincer Impingement

The foundation of morphology is an abnormally 
overextended component of the acetabulum, which 
can be localized (acetabular retroversion) or affect the 
entire acetabulum6

Repeated abutment of the femoral neck against 
the acetabular rim can result in injury to the labrum 
and adjacent cartilage7 FAI is a common cause of 
early onset osteoarthritis of the hip. Over time this 
repetitive mechanical insult to the articular tissues 
leads to hip degeneration and development of hip 
OA8

Clinical examination reveals “C sign” hip 
discomfort, reduced range of motion, and positive 
results on provocative tests (FADDIR and FABER)9

The main focus of radiologic findings is the 
detection of retroversion for pincer type and cam-

type10 Either surgical or conservative approaches can 
be proposed for treating FAI morphologies11

Conservative treatment mainly consists of 
supervised physical therapy12 Surgical treatment of 
FAI is aimed at correcting the anatomic abnormalities 
causing pathologic mechanics of the hip joint. 
Arthroscopic treatment adopted are acetabuloplasty, 
Femoroplasty,labral repair and debridment13

Several studies have reported the success 
of surgical intervention for patients with FAI 
syndrome14,15 The postoperative rehabilitation 
program is vital for successful outcome following 
surgery16 Its details remain unclear17,18

The extent to which postoperative rehabilitation 
protocols are described and implemented in outcome 
studies is unclear. The aim of the present systemic 
review is to provide comprehensive analysis of 
physiotherapy for post operative rehabilitation 
programme for FAIS focusing on the all the clinical 
evidence.

Materials and Methods

The present systematic review was performed 
according to PRISMA guidelines [Preferred 
Reporting Items for Systematic Reviews and Meta-
analyses] Two independent reviewers completed 
title, abstract, and full-text screening, assessing for 
study inclusion. Discrepancies were resolved by 
discussion or by a third reviewer A literaturesearch 
was carried out on the PubMed, EMBASE, Scopus, 
PEDRO, Google Scholar and Research Gate By 
two independent investigators using the following 
keywords “femoroacetabular Impingement” “FAI” 
“Arthroscopy” “Physiotherapy” “physical therapy” “ 
rehabilitation”  “ surgery” “exercise”“ Rehabilitation” 
“Post Operative Rehabilitation”
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Figure 1. PRISMA Flowchart summarizing the selection process

First, all the retrieved articles were screened 
by title and abstract, using the following inclusion 
criteria for article selection. 

Inclusion criteria 

1.	 Prospective or retrospective intervention 
or observational and RCT dealing with the 
patients FAI syndrome and treated with 
either arthroscopy or an open surgical 
procedure.

2.	 Written in the English language 

3.	 Published from 2000 to 2022 

4.	 Dealing with the treatment of patients 
affected by FAI Syndrome.

5.	 Adults of both sexes, at least 16 years of age 
with clinically confirmed FAI

Exclusion criteria 

1.	 Written in languages other than English

2.	 Not dealing with the treatment of FAI 
syndrome.

3.	 Systematic reviews, conference abstracts, 
case studies, narrative reviews, and non–
peer-reviewed studies were excluded

4.	 Articles lacking access to the full text. 

5.	 Studies reporting on hip surgery for a 
diagnosis other than FAI

Two independent reviewers extracted all the 
data. A third reviewer independently verified the 
data. The following data were extracted from each 
study.

Records identified through 
PubMed, PEDRO, Google 
Scholar, Chocrane Embase and 
Scopus searching [n = 620]

Record Screened after title and 
abstract selection [n = 32] 

Screening

Abstract articles excluded with 
reasons [n = 22]

Not in English language 

Not full text available 

Other hip pathology 

Review article

Not FAI surgery or surgical 
revision 

Full text articles assessed for 
eligibility [n = 10]

Included

Studies included in 
qualitative synthesis [n= 10] 
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Table 1. Showing Characteristics of Included Studies

Study Study

Design

Treatment 
Groups

Outcome 
Measures

Follow-Up Rehabilitation 
Program

Main Results Conclusion

1.Benjamin G. 
Domb et.al19

Clinical 
review.

– Modified Harris 
Hip Score 
(mHHS)

Hip Outcome 
Score–

Activitis of Daily 
Living (HOS-
ADL) 

Hip Outcome 
Score

Sport-Specific 
Subscale (HOS-
SSS)

Non-Arthritic 
Hip Score 
(NAHS)

Visual analog 
scale (VAS)

2-Year A preoperative 
program was 
initiated 1 month 
prior to the 
patients surgery.

Phase 1 lasts for 
3 weeks Phase 
2 spans from 
week 4 through 
8 Phase 3 (Weeks 
9-12) Phase 4 (>12 
Weeks)

Showing 
improvement at 
2-year follow-up 
of 61.29 to 82.02 
for (mHHS), 
62.79 to 83.04 for 
(HOS-ADL), 40.96 
to 70.07 for Hip 
Outcome Score–

Following a 
structuredcriteria-
based program, 
patients 
undergoing HA 
may achieve 
excellent outcomes 

2.Kim L 
Bennell et.al20

RCT 14- 
Physiotherapy 
16- control 
group

International

Hip Outcome 
Tool (iHOT-33) 

sport subscale 
of the

Hip Outcome 
Score (HOS)

14 week 
and 24 
weeks

The PT

group received 
seven PT sessions 
(one preoperative 
and six 
postoperative) 

For the 14-week 

the PT group 
showed 
significantly 
greater 
improvements on 
the iHOT-33 

and HOS

An individual 
PT treatment and 
rehabilitation 
programme 
may augment 
improvements in 
patientreported 
outcomes following 
arthroscopy for FAI 
syndrome

3.Kim L 
Bennell et.al21

RCT 100 people aged 
16–35 years 
undergoing hip 
arthroscopy for 
symptomatic 
FAI randomly 
allocated 
to either a 
physiotherapy 
or control 
group.

International Hip 
Outcome Tool 
and the sports 
subscale of the 
Hip

Outcome Score. 

Hip and Groin 
Outcome Score, 

HOS ADL 

24 weeks. The physiotherapy 
intervention 
will incorporate 
education and 
advice, manual 
techniques and 
prescription of 
a progressive 
rehabilitation 
program.

- The findings will 
provide evidence 
for the efficacy of a 
specific physiother-
apist-supervised 
rehabilitation pro-
gram in improving 
outcomes following 
arthroscopicman-
agement ofsymp-
tomatic FAI.

4.Luke Spen-
cerGardner 
et.al22

RCT 19-Males 

33-Females

Modified Harris 
hip score 

MHHS

Hip

outcome score 
(HOS).

1- year Phase I: day 1 to 
week 4 

Phase II: weeks 
4–8 

Phase III: weeks 
8–12 

Phase IV: weeks 
12–16

Mean MHHS, 
HOS-ADL, and 
HOS-sport scores 
at a mean 12.5 
months were 80.1 
± 19. 83.6 ± 19.2 
and 70.3 ± 27

This five-phase 
rehabilitation 
programme 
provides a 
framework where 
progression 
from surgery 
toincreasing post-
operative activity 
level can take place 
in a predictable 
manner. 
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5.Alexis 
Müller-
Torrente et.al 

23

RCT 45- Control 
group

45- 
Experimental 
Group

Visual Analogue 
Scale (VAS)

Goniometry 
(ROM)

Harris Hip Score 
(mHHS).

14- Weeks This protocol 
consists of 
an education 
program exercises 
focused on 
stabilization, 
proprioception, 
flexibility and 
strengthening 45 
min each, once 
every two weeks 
for a total of 7 
sessions

At 14 weeks the 
experimental 
group showed 
a, a greater 
improvement in 
mHHS

The rehabilitation 
program proposed 
in this study has 
been shown to 
achieve benefits 
in pain reduction 
and recovery of 
hip mobility in 
patients with FAIS 
undergoing HA 

6.Melissa 
Saavedraet.
al24

Retrospec-
tive study

From a total 
of 684 hip 
surgeries, 103 
subjects entered 
kinesiotherapy 
rehabilitation 
from which 
48 subjects are 
eligible.

16- Weeks Harris 
Hip Score 
(HHS)

Vail Score

Phase 1

Tissue protection, 
mobility and 
motor control 
phase (1-4 weeks 
post-surgery)

Phase 2

Neuromuscular 
control phase 
(4-8 weeks 
postsurgery)

Phase 3

Strength, 
resistance and 
functional 
movement 
patterns (8-12 
weeks)

Phase 4

Return to sport 
activities.

This study 
found significant 
differences in the 
measurement 
of self-report 
scales (HHS and 
VHS) on the 
three occasions of 
evaluation during 
the kinesiotherapy 
rehabilitation 
process.

7. Danielle 
Lovett Carter 
and Norelee 
Kennedy25

Retrospec-
tivestudy

Eight eligible 
participants 
were 
interviewed. 

Ability to 
Participate 
in Sport.

Perception 
of Hip and

Rehabilita-
tive

Process

Personalised Hip

Therapy 
(PHT), consists 
of four core 
components led by 
physiotherapists: 
detailed patient 
assessment, 
education and 
advice, help with 
pain relief and 
an exercise-based 
programme

A retrospective 
qualitative 
approach was 
adopted using 
semistructured 
interviews.

Overall, athletes 
were relatively 
satisfied with their 
outcome 1 y after 
hip arthroscopy, 
despite some 
having to adapt 
their sporting 
activities. protocol.

8.Kristian 
Thorborg 
et.al26

Cohort 
study

From 
September 2011 
to March 2014, 
97 consecutive 
patients 

12- Months Hip and 
Groin 
Outcome 
Score 
(HAGOS)

Modified 
Harris 
Hip Score 
(mHHS).

97 consecutive pa-
tients  (mean age, 
37 years; range, 
19-59 years)] hip 
Standardizedpost-
operative rehabili-
tation instructions 
were provided

Improvements for 
all HAGOS

subscales and 
mHHS results 
were seen at 3 
months 

Statistically and 
clinically relevant 
improvements 
in HAGOS and 
mHHS results after 
hip arthroscopy 
and rehabilitation 
can be seen at 3 
months and up to 
1 year.

Continue........
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9. A N Bennett 
et.al27

prospective 101 participants 12 months Visual 
Analogue 
Scale

(VAS) Non-
Arthritic 
Hip Score 
(NAHS)

Initial 
postoperative 
rehabilitation 
included 
protecting the 
integrity of the 
repaired tissue, 
restoring range 
of motion, 
restoring normal 
gait pattern and 
weight-bearing 
status

Preoperative 
NAHS 
mean=62.9(SD 
16.4), 12-month 
postoperative 
NAHS 
mean=78.8 (18.3), 
Preoperative VAS 
pain mean=51.3 
(20.9), 12-month 
postoperative VAS 
pain=25.6 (24.5).

These data confirm 
that HA as part 
of a structured 
evidence-based 
multidisciplinary 
care pathway 
produces 
significant 
and continued 
symptomatic, 
functional and 
vocational 
improvements 
over a 12-month 
period in a military 
population exposed 
to high intensity, 
weight-bearing 
exercise 

10.Michihisa 
Aoyama et.al28

RCT 10- Trunk 
stabilization

10- control 
group

8-weeks Vail hip 
score

Interna-
tional hip 
outcome 
tool 12 
(iHOT12)

20 female 
patients with 
symptom matic 
FAI comprising 2 
groups (10 hips in 
trunk stabilization 
exercise group vs 
10 hips in control 
group).

Vail hip score 
and iHOT12 
were significantly 
increased at 8 
weeks in the trunk 
training group

The addition of 
trunk stabilization-
on exercise to 
a typical hip 
rehabilitation 
protocol improves 
short-term

clinical outcomes 

Results

In the present review, data from 1281 patients 
were retrieved. Out of 1281 patients 820[59.16%] 
are Male and 461[40.83] are females.  Furthermore, 
117[14.79%] cases are classified as a cam impingement 
,40[5.05%]as pincer impingement and 1124[80.15] as 
mixed FAI. The mean age was 35.10 years.  Out of 1281 
patients 361 patients gone through Acetabuloplasty 
and Femoroplastytechniques, 150 gone through labral 
repair procedure and remaining 770 patients has 
gone through other arthroscopic procedures. Mean 
Duration of post operative rehabilitation is 18 weeks.

Table 2 Demographic Characteristics of Included 
Studies

Demographic Characteristics of Included Studies 
 Population          n= 1281 

 Male                n= 820 

 Females            n= 461 
FAI morphology

 Cam impingement      n= 117

 Pincer impingement      n= 40

 Mixed                  n= 1124

Surgical Procedure

 Acetabuloplasty        n= 361

 Femoroplasty          n= 361

 Labral repair            n= 150
Rehabilitation Duration      n= 18 weeks 

Reported clinical outcomes

International Hip Outcome Tool (iHOT-33) It 
is a questionnaire designed for self-administration 
and can be provided to young active patients with 
pathologies affecting the hip29

Kim L Bennell et.al reported a statistically 
significant improvement in  iHTOT-33 from baseline 
to 14 – weeks between both the groups. 

Hip Outcome Score of Daily Living (HOS-
ADL) and Sports (HOS-Sports) This are self-
reported outcomes with evidence of reliability and 
responsiveness for patients who are treated for HA.

Benjamin G. Domb et.al conducted a study 
to analyze the effect of physical therapy protocol 
after HA showing improvement from preoperative 
to 2-year follow-for(HOS-ADL), for (HOS-SSS). 
Kim  L Bennell et.al33 reported a statistically 

Continue........



37Indian Journal of Physiotherapy and Occupational Therapy/Volume 17 No. 4 October-December 2023

significant improvement in HOS-Sports from baseline 
to 14 – weeks Luke Spencer-Gardner32 et. al found 
significant difference in HOS – ADL after five phase 
rehabilitation programme. 

Rom and Pain 

Alexis Müller-33 Torrente et.al reported 
significant improvement in hip ROM and VAS after 
14- weeks of intervention. Benjamin G. Domb 30 
et.al showing improvement at 2-year follow-up in 
(VAS) scores  from 5.86 to 2.94.A N Bennett et.al 
found significant at 12-month postoperative VAS 

Modified Harris Hip Score (mHHS)

Alexis Müller-Torrente et.al conducted a study to 
analyze the Benefits of a Supervised post operative 
Rehabilitation Program in FAI Patients showedgreater 
improvement in mHHS(p<0.001).   Melissa Saavedra  
et.al34 conducted a study to analyze the effect of 
kinesiotherapy after hip arthroscopy and found 
significant difference in HHS. Kristian Thorborg 
et.al36 Improvements for mHHS at 3 months.

Post-operative rehabilitation protocols

Four out of the ten studies contained phase-
based post-operative rehabilitation protocols for 
FAI syndrome.  Benjamin G. Domb et.al include 
a pre operative phase and 4- phase  post operative 
re rehabilitation protocol that last for more than 
12 weeks.

Alexis Müller-Torrente et.al didn’t use a phase-
based approach, but instead included adequate pre- 
and postoperative care, including health education 
and an exercise plan. Luke Spencer-Gardner et.al  
include a pre operative phase and four phase post 
operativeprogramme for 16 weeks. 

Melissa Saavedra et.al include four phase 
rehabilitation programmefor around 16 weeks.
Kristian Thorborg et.al also include a four phase 
phases (mobility, stability,strength, and return to 
sport/competition) A N Bennett et.al 37 included 
rehabilitation initiallyfollowed the principles of 
postoperative rehabilitation and then progressed to a 
more individualized hip and groin programme.

Discussion

The present review highlighted the effectiveness 
of physiotherapy rehabilitation programme in post 
operative management of FAI syndrome. The above 
review includesa total of 10 RCT and four contained 
phase-based post-operative rehabilitation protocols 
for FAI syndrome.The studies included in this review 
have documented significant improvements in PROs 
following structured postoperativerehabilitation 
programs for patients with FAI.

Hari K. Ankem et.al conducted a review 
to determine the effect of Structured physical 
therapy protocols following hip arthroscopy 
and found clinically significant improvement in 
PROs29Similarlymichael p. reimanet.al conducted 
a scoping review to determine the effect of post 
operative rehabilitation for FAI syndrome and 
conclude thatSurgical outcome studies do not 
provide sufficient detail to replicate a postoperative 
rehabilitation protocol for FAI30 Mark J. Holling 
et.alconducted  Review of the Recent Literature for 
Athletes after HA of FAI syndrome and found that  
four-phase approach to rehabilitation following 
hip arthroscopy for FAI is widelyused with general 
uniformity31

Cheatham et al.’s systematic review suggested a 
4-5 phase rehab programme32de SA et alemphasized 
the importance of an individualized rehabilitation 
strategy that emphasizes progressive development 
through various stages.33

The majority of the literature on physical therapy 
has been on non-surgical management of FAI which 
cannot be applied to a post-operative population34,35  
By using specific inclusion criteria, we were able 
to synthesize our review from a very uniform set 
of studies, with the same time frames, criteria, and 
objectives for progressing through various phases of 
rehabilitation.

The subjective scores considered by the authors 
included iHOT-33, SF-12, EQ-5D-5L and HOS. iHOT-
33 is considered one of the main questionnaires to 
quantitatively evaluate patients symptoms36

Conclusion

Rehabilitation protocols following hip 
arthroscopy for the management of FAI syndrome 
typically consist of four to five phase programs with set 
goals and progression criteria.study found  Clinically 
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significant improvement in reported outcomes  from 
baseline noted in majority of the studies reviewed 
that involved a structured rehabilitation program 
following arthroscopic management of FAI.  

Limitations  

There is limited available evidence surrounding 
the specific post-operative Rehabilitation for FAI 
syndrome. Second, there were significant differences 
in the mean follow-up timepoints for PROs Therefore, 
it wasn’t possible to draw meaningful conclusionsas 
to which PT protocol was ideal.Meta Analysis of 
these studies could not be done due to quantitative 
difference in patient’s properties , duration of 
intervention, outcome measures and treatment 
therapies.  

Future Directions

Further high-quality comparison studies are 
required because it is impossible to determine which 
protocol is the most successful due to the variety 
in patient-specific features among the included 
researches. 
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Abstract

Background: The prevalence of hypertension is rising globally due to unhealthy lifestyle. Smartphones are vital 
instrument as a result of the rising use of technology in education. Anxiety, sadness, and sleep difficulties are all 
linked to smartphone addiction. These mental illnesses also have an impact on blood pressure. The purpose of 
this study was to investigate the prevalence of hypertension and its association with smartphone addiction among 
adults. 

Methods: An university-based cross-sectional study was conducted on 74 young adults, aged 17-24 years 
(18.47±0.51for males and 19.27±0.97 for females) by random cluster sampling method after getting consent. 
Systolic and Diastolic blood pressure were measured according to normative data of ACSM guidelines. BMI 
was calculated to identify the prevalence of obesity and its association with an increase in blood pressure. The 
Smartphone Addiction Scale - a short version was used to assess level of smartphone addiction. 

Results: The prevalence of risk of developing hypertension in those who are having smartphone addiction was 
9.45% ((OR=0.53, 95% CI: 0.155-1.762). And the association between smartphone addiction and obesity was 6.75%. 

&onclusion: Among college-going students surveyed at KPGU University Vadodara, there is a risk of developing 
hypertension due to excessive smartphone addiction as it shows borderline or elevated blood pressure and obesity. 
This can affect their physical as well as mental health. Therefore it is essential to arrange educational seminars to 
make students aware of reducing the use of social media by engaging them in various recreational activities. 

.e\words: Smartphone addiction, young adults, hypertension, University students 

,ntroduction

Nowadays one of the most popular forms of 
information and communications technology is the 
mobile phone, which is also likely the one that has 
demonstrated the most amazing development in 
recent years about technological advancements, social 
effects, and widespread use by the vast majority of 
people[1]. However, there are drawbacks. Technology 

addiction is an impulse control disease characterised 
by obsessive usage of mobile devices, the internet, 
or video games, regardless of negative effects to the 
user. The condition is also known as digital addiction 
or online addiction. Smartphones, which are portable 
devices with various functionalities, are increasingly 
becoming a must for students and improving their 
educational experiences.[2] Some students also 
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use their smartphones as leisure devices, such 
as watching movies, playing games, and talking 
online[3]. Problematic smartphone use is defined as 
“an inability to control one’s smartphone use, which 
eventually has detrimental effects on daily life”[4]. 
Young people depend on their smartphones, and 
their unintentional use makes them prone to many 
adverse effects[5]. 1.2 billion adolescents cover up 
about 20% of the world population, where as in India, 
it has 600 million adolescents. In 2017, worldwide, 
mobile phone users were 4.77 billion. There is an 
increase in mobile phone users in India from 2013 to 
2019 that is accounted for 730.7 million users in 2017, 
which includes 340 million smartphone users.[6]

The age range of 18 to 34 is reported to have 
the highest rate of smartphone usage, at 62%. 
43% of Apple i-Phone users and 50% of Android 
Smartphone users are people who are under 34 years 
old. A little over 53% of men and 47% of women 
use smartphones. [7]. These negative health effects 
could emerge physically, such as an increased risk 
of type 2 diabetes mellitus due to sedentary lifestyle, 
hypertension, cardiac diseases, ophthalmic or 
auditory difficulties, and musculoskeletal problems. 
disorders or psychological difficulties including 
nutritional or sleep issues. Risk, habits, addictive 
behaviour, and low self-esteem behaviours are all 
factors to consider.[8-10]

The major cause of CVD death and disease 
burden worldwide is hypertension, which is also 
a significant risk factor for ischemic heart disease, 
dementia, stroke, and chronic renal disease.[11] 
According to contemporary estimates, 7.7 to 10.4 
million deaths per year are directly related to high 
blood pressure, which affects 1.4 billion people 
globally.[12] In 2018, it was observed that the amount 
of time spent on a mobile phone increased the risk of 
acquiring hypertension. Furthermore, those who had 
used mobile phones for at least eight years had a six-
fold increase in this risk, as did those who used them 
for more than 60 minutes every day.[13] Smartphone 
addiction has been categorised as a disorder in 
the 10th edition of the International Classification 
of Diseases under the criteria for Dependence in 
Mental and Behavioural Disorders syndrome.[11] To 
assess smartphone addiction, Kwon et al. created 
and validated the SAS (Smartphone Addiction 

Scale), which has 33 questions and 6 points. The 
Smartphone addiction Scale-Short version (SAS-SV) 
is a validated scale.[14] SAS-SV is internally consistent 
(Cronbach’s α= 0.844). There is very few studies have 
been done yet on the University students to find out 
the relationship between mobile phone usage and its 
association with hypertension. Thus there was a need 
to identify the relationship between them among 
university students.

The aim of this study was to investigate the 
prevalence of hypertension and its association with 
smart phone addiction among adults of KPGU 
university of Vadodara.

Methodology

Participants and Procedure

Between the months of December 2022 and 
January 2023, a cross-sectional survey was conducted. 
By random cluster sampling, 74 university students 
(19 boys and 55 girls) aged 17-24 years (19.06±0.94 
years) were enrolled in this study. The university’s 
ethical council authorised the study’s design and 
procedure, and informed Google form-based consent 
was obtained from all participants prior to the survey.

Measurements

All of the individuals were in good health, had no 
kidney or cardiovascular disease, and were not using 
any mental, sleep, or cardiovascular medications. 
Body Mass Index (BMI) was used to define weight 
status (weight in kilogrammes divided by height in 
metres squared). BMI was assessed to indicate obesity 
caused by prolonged inactive hours. Demographic 
information such as age, height, and weight, as well 
as SAS-SV rating, were collected using a Google form.

After each subject had rested for at least 5 minutes, 
systolic and diastolic blood pressure measurements 
were collected in the sitting position with a mercury 
sphygmomanometer and the appropriate cuff in 
a quiet surroundings. The reference values in this 
study were derived from the ACSM 10th edition 
recommendations.[15]

Data Analysis

Frequency(%) and mean standard deviation 
(SD) were used to characterise categorical results 
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Abstract

Background: Flat foot is a postural deformity also known as pes planus is a condition where the arches of the 
foot collapse and the entire sole comes into contact with the ground when standing. Various tools are available 
to measure the extent of flatfoot which involves the usage of inks, dyes, expensive instrumentation, etc., which 
may be harmful and not available at all times. The arch height measuring tool is portable, easy to use, inexpensive 
and quick. However, the validity of this tool for flat foot is unknown and hence the objective of the study was to 
identify the same.

Objective: To determine the validity of the ‘Arch Height Measuring Tool’ designed by E-Soles Custom Footbeds 
as compared to Chippaux-Smirak Index and Staheli’s Arch Index.

Methods: The medial longitudinal arches of the feet of 30 children with neurodevelopmental delay were assessed 
with static footprints evaluated using Staheli’s Arch Index, Chippaux-Smirak Index and also using The Arch 
Height Measuring Tool. The footprints were classified into flatfoot and non-flatfoot and further subjected to data 
analysis.

Results: The tool when compared with the Chippaux-Smirak Index and Staheli’s Arch Index was found to have 
a sensitivity of 30% and 28.3% respectively, specificity of 41.6% and 25% respectively and an accuracy of 72% and 
75% in detecting flat feet in children with neurodevelopmental delay (NDD).

Conclusion: The study concludes that the Arch Height Measuring Tool with its current classifications is not 
suitable for diagnosing mild flatfeet due to the higher false negative results.

Keywords: Flatfoot; Deformity; Footprint Analysis; The Arch Measuring Tool; Chippaux-Smirak Index; Staheli’s 
Arch Index.

Introduction

The ankle and foot complex consists of 26 bones, 
>100 muscles, ligaments and tendons, 23 joints, and a
network of nerves, skin, blood vessels, and soft tissues.
Based on the structure of the medial longitudinal arch,

3 types of the foot have been classified: [1] Normal 
foot [2] Low arched or pronated or pes planus [3] 
High arched or supinated or pes cavus.1

Flatfoot is a postural deformity characterized by 
the medial longitudinal arch of the foot being in a 
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Power Software (Version 3.1.9.2) the total sample 
size for the Exact test for a set a-error probability of 
5%, power of the statistical test (1-β error probability) 
95% and an effect size of 0.8 (a =0.5, power=0.95%, 
r>0.7)was calculated to be 59 feet with the parameters
set at 2 tails.

Considering that 10% of parents would not 
consent to the child’s participation an additional 
6 feet were added. Therefore, the sample size was 65 
which were rounded off to 66 (thus the sample size of 
33 children was taken).

33 children between 2 and 16 years of age 
with neuro developmental delay were chosen for 
participation in the study. The study’s methodology 
and goals were explained to the parents of these 
children. Parents of 2 children did not consent to 
their child’s participation during the preliminary 
demographic data collection. As a result, 31 children 
whose parents consented to their child’s participation 
and also met the inclusion and exclusion requirements 
were chosento participate in the data collection. 

The parents of the children who were a part of 
the study provided their written  approval. Static 
footprints of these children were taken using non-
toxic colour and subsequently subjected to the 
Staheli’s Arch Index and Chippaux-Smirak Index for 
assessment of the medial longitudinal arch. 

Chippaux-Smirak Index and Staheli’s Arch 
Index were employed to measure the flatness of 
the footprint. The two indices were determined by 
drawing three lines: one at the minimal distance of 
the midfoot region, one at the maximal distance of 
the forefoot area, and one at the maximal distance of 
the rear-foot region. (Figure 1)

The Staheli’s Arch Index (Figure 1) is the ratio of 
the minimal distance in the midfoot region (mid-foot 
width CD) to the maximal distance in the rear-foot 
region (heel width EF). 

The Chippaux-Smirak Index is the ratio of the 
minimal distance between the midfoot regions(mid-
foot width CD) divided by the maximal distance in 
the forefoot area (metatarsal width AB).

Figure 3: Footprints Of A Child With Ndd

Results

Footprints of 2 feet which were not found to be 
appropriate for analysis with Staheli’s Arch Index 
and Chippaux-Smirak Index were excluded and the 
data of 60 feet was thus subjected to data analysis.

The data of 60 feet was statistically analysed 
using Statistical Package for the Social Sciences 
(SPSS) version 23.0. The descriptive statistics were 
first evaluated using Mean and Standard deviation 
for the baseline characteristics.

All calculations were done with a p-value ≤0.05.

Table no. 1 shows all the demographic details of 
the participants included in the study.

The sample included 30 children which consisted 
of 9 (30%) girls and 21 (70%) boys with mean ages 5.2 
(±2.7) and 5.3(±4.2) respectively. 

The Z score for population proportion showed 
that the number of boys was significantly higher as 
compared to that of girls at a Z value of -3.0984 at a 
p-value of 0.002.

The ages of boys and girls when subjected to a
t-test for independent means, showed that the ages
were not significantly different with a t-value of
0.25049 and the p value of 0.8.

The number of flatfeet [36(60%)] was found to be 
significantly higher than the number of non-flatfoot 
[24(40%)] at a z score of 2.19 and p-value of 0.03.
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The tool when compared with the Chippaux-
Smirak Index and Staheli’s Arch Index was found to 
have a sensitivity of 30% and 28.3% respectively.The 
specificity when compared with the CSI and SAI was 
found to be 41.6% and 25% respectively.The accuracy 
with which the tool gave the true positives and true 
negatives was 72% and 75% when compared with 
CSI and SAI respectively.The false negative results 
as compared to CSI and SAI were 28.3% and 25% 
respectively.

Table 1: Demographic details of the participants

BOYS GIRLS TOTAL
NUMBER (%) 21 (70%) 9 (30%) 30 (100%)
MEAN AGE YEARS 
(SD)

5.3(±4.2) 5.2(±2.7) 10.5(±6.9)

FLAT FOOT 36(60%) z = 2.19

p = 0.03*
NON-FLAT FOOT 24(40%)

* p < 0.05 was statistically significant

Table 2: Comparison of the Arch Height Measuring 
Tool with CSI and SAI

ARCH HEIGHT MEASURING 
TOOL

CSI SAI

SENSITIVITY % 30 28.3

SPECIFICITY % 41.6 25
POSITIVE PREDICTIVE VALUE % 41.80 37.7
NEGATIVE PREDICTIVE VALUE 
%

29.9 36.3

FALSE NEGATIVE % 28.3 25
ACCURACY% (TRUE 
POSITIVE+TRUE NEGATIVE)

72 75

Discussion

The data obtained from 30 children’s 60 feet were 
subjected to data analysis.

The number of boys in the study were 
significantly higher. This result is supported by other 
articles which also report the same.4-6

The results also show that children with NDD 
have a greater predisposition to develop flat feet.The 
number of feet with extreme flatfoot (where the total 
medial arch was in contact with the surface and the 
tool could not be inserted below the foot) were the 

only ones which were diagnosed as flatfoot by the arch 
height measuring tool. Whereas, mild flatfeet could not 
be identified by the tool as the lowest category 
identifiable was a medium arch. This could have been the 
reason for a large number of false-negative results of 
flatfeet. Thus, decreasing the validity of the tool in 
identifying mild flatfeet.

Conclusion

The study concludes that the Arch Height 
Measuring Tool with its current classifications is not suitable 
for diagnosing mild flatfeet. Hence future studies with 
some additional classifications may make the tool valid for 
diagnosing all levels of flatfeet.
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Abstract

Backround: Occupational Therapy is increasingly becoming popular. The objective of the present study is to 
develop an insight to the current trends in practice of occupational therapy in India. The target group chosen for 
the study are budding occupational therapists who have completed their graduation within the last 5 years. 

Objectives: The study aims to investigate the trends in location of work setups, nature of organization of work, 
nature of place of employment, current work profile, nature of cases these budding therapists are dealing with 
currently, the work setup they are employed in and remuneration they are receiving. The trends emerging from the 
present study would be helpful to understand the current work dynamics and thus prepare the young workforce 
for future possible opportunities. 

Study Design: The present study was a survey-based research design. Data was gathered through a questionnaire. 

Methods: This questionnaire was distributed on an online platform to 695 therapists practicing across India. Care 
was taken to include only the therapists who had completed their graduation within the last five years i.e., between 
2018-22. Data collection was carried out for a period of 8 months from October 2021 to May 2022.

RESULTS: The analyses revealed that the profession of Occupational Therapy in the country is dominated by 
female therapists. The age of the workforce that have responded are in their mid-twenties. Most of them are 
working in urban or metropolitan setups primarily in Paediatric setups in clinics which are mostly privately 
owned rehabilitation centres. 

Conclusion: The present analyses pointed out that there may be a lack of diversification of practice in Occupational 
Therapy in the country. It also indicated that the freshly graduated out professionals feel that there are a limited 
remuneration and lack of opportunities in the Government sector, and as a result the current scenario suggests 
that most of them after being trained turn their head to foreign land for a better opportunity with respect to 
employment. However, new setups and areas of practice are slowly emerging and opportunities for young 
budding therapists are increasing back home.

Key Words: Occupational Therapy (OT), American Occupational Therapy Association (AOTA), Mental Health 
and Geriatric Care, Neurorehabilitation, Hand Rehabilitation, Oncological Rehabilitation.
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Introduction

With an increase in average life expectancy 
and awareness in India, the opportunities of an 
occupational therapist have increased substantially. 
Awareness about disability and accessibility is 
increasing. Government policies that support 
inclusion of people with disabilities in India have 
increased. This, resulted in growth of occupational 
therapy as a profession in India.[1-2-3] According 
to data obtained in 2019-20 from All India Survey 
on Higher Education by the Government of India, 
a total 4102 students get enrolled in Bachelors of 
Occupational Therapy and a total of 362 students 
get enrolled in Masters of Occupational Therapy in 
India.[4].It is a common  experience, in this field, that  
most of the students drop out of the course or change 
their stream post completion of graduation. Of those 
who continue, more than 25-30% of occupational 
therapists in India migrate to overseas countries 
owing to inadequate lucrative opportunities in 
both government and private sectors [5].There are 
approximately 5000 occupational therapists in India 
mostly employed in the private hospitals, special 
schools, rehabilitation clinics, home health systems, 
non-governmental and non-profit organisations. [3]

Recent trends amongst young and budding 
occupational therapists in the country show an 
alarming and criticalsituation may arise regarding 
future of this profession. The present study, thus, 
gathers information which may provide a basic 
layout of the choices made by the budding therapists 
with respect to the aspects as mentioned above. This 
outcome of the present would also be informative 
for the freshly graduated professionals for it could 
provide valuable information to a spectrum of 
opportunities that may lie in front of these upcoming 
students and budding professionals helping them 
to plan a way ahead, giving them an insight of the 
current situation too.

Materials and Methods

A questionnaire consisting of 12 questions related 
to demographics and information regarding current 
nature of work of the budding therapists across 
the country was formed. The questionnaire was 
administered in the form of ‘Google Forms’, as the 
survey was to reach professionals far and wide. It was 
administered to the professionals who had completed 
their graduations and had passed out within five 
years and were working presently. Informed consent 

regarding willingness to participate in the study 
was taken from the participants and confidentiality 
of information was assured. The questionnaire was 
shared online to about 695 budding therapists, out of 
which 402 responded. The study focused on getting 
responses from therapists who completed their 
graduation within last 5 years so as to capture the 
essence of the voice of the young budding therapists 
of the country. The data collection was carried out for 
a period of 8 months from October 2021 to May 2022. 
The study was carried out for a period of one year 
from October 2021 to October 2022. The raw data 
was transferred to the Excel sheet in Microsoft Office 
software. Data was interpreted as percentages and 
aggregate numbers for comparative purposes.

Findings

3.1 Data pertaining to male to female ratio of the 
respondents:

The Data constituted 63.18% females and 36.81% 
of males (Fig 1)

Figure 1. Percentage of male and female 
participants

3.2 Data pertaining to age group of the 
participants:

Figure 2. Age group of the participants
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3.3 Data pertaining to Work Set-uplocations of 
the participants:

Figure 3. Work Set-up locations of the participants

3.4 Data pertaining to Nature of Organizational 

which the participants work.

Figure 4. Nature of Organization in which the 
participants work

3.5 Data pertaining to the place of employment of 
the participants.

Figure 5. Place of employment of the participants.
	 3.6 Data pertaining to the Nature of work set up of the participants.

Figure 6: Nature of work set up.
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3.7 Data pertaining to Annual Income of the participants.

Figure 7. Percentage wise Annual income of the respondents.

Discussions

There were 402 respondents out of whom 254 
were females i.e., 63% and 148 males i.e., 37 % of the 
entire data set. It was found that the number of female 
therapists were 26% more than the males. According 
to data released by AOTA, in 2012 females dominate 
the occupational therapy field and a majority of 
91% of the therapists are females. [6] According to 
a 2020 report of popular website Data USA 88% of 
the occupational therapists are females worldwide 
attributing to better emotional understanding and 
empathetic stand point. Following the same trend 
63% of the budding occupational therapy workforce 
are women in India. However, it appears that India 
produces more male OTs in comparison to other 
parts of the world. [7-8-9] 

Maximum therapists, i.e., 63% who have 
completed their graduation in last 5 years are in the 
age group of 20-25 years. Only 7.7% are of the age 
group 30 and above.

 Almost 80% of the young occupational therapy 
workforce is either working in a metropolitan or 
urban type of work setup. A minority of 9.9% of the 
budding therapists work in the rural setup. There 
could be multiple causes for the same. Either there is a 
lack of awareness amongst rural population and rural 
areas in this sector or the concerned administration 

in the rural areas has yet to equip the therapists by 
setting up the required infrastructure for this sector, 
resulting in so few atherapist working in rural areas. 
This could be further investigated.

Majority of the budding therapists are working 
in a Clinic (29.85%). The percentage of therapists 
working in a Private Hospital/Rehabilitation Setup 
and Government Hospital/ Rehabilitation Setup is 
nearly the same, being 22.88% and 22.38% respectively. 
However only a small population of therapists work 
in Non-Government Organizations (NGO) and 
School Setups (8.20% and 8.95% respectively). 

Only 26.4% are employed in the government 
setup indicating lack of enough government posts 
and less interest of the candidates due to less 
remuneration. Setups in Urban and Metropolitan 
areas on the other hand provide better remuneration, 
working facilities and opportunities for recognition 
for the therapists. Similar reasons may account for 
the majority of the therapists working in Clinics 
and Private Rehabilitation Centres. The concept of 
therapists working in Special Schools and NGO’s is a 
concept which has still not gained much popularity in 
India, but may gain momentum in the coming years. 

As per the present study, majority of therapists 
are currently engaged in a Paediatric setup that is 
about 44.77% of the respondents, setups that caters 
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mixed populations, is the next in list of setups, in 
which young therapists are engaged in, the percentage 
being 25.87% followed by Neurorehabilitation i.e., 
15.42%. 8.9% of the therapists are working in a Hand 
Rehabilitation setup. However, domains of Mental 
Health and Oncological Rehabilitation are concepts 
that are still in budding stage in the country and 
only 2.48% and 0.24% of the therapists are engaged 
in these setups. 2.23% of the therapists work in a 
Geriatric Care setup, which is also a growing trend 
in India. 

In the present sample it is observed that a small 
percentage of therapists, i.e.,16.06% have an annual 
income of more than 4,00,000 INR. About 27.61% 
of therapists are working at an amount of less than 
1,00,000 INR per year. 20.9% have a range of 1,00,000 to 
2,00,000 INR. 17.41% are have their salary as 2,00,000 
to 3,00,000 INR, 18.4% have their annual income as 
3,00,000 to 4,00,000 INR. A minority of therapists 
work for incomes between 4,00,000 to 5,00,000 INR; 
5,00,000 to 6,00,000 INR; more than 6,00,000 INR that 
is 7.96%, 1.9%, 6.2% respectively.

There are 45,000 qualified occupational therapists 
in India and around 2.5 lakh patients are handled 
by OTs in India per day.[4] Despite this fact, the 
average annual compensation range of occupational 
therapists in India was 2, 40,000 to 3, 60,000 INR 

[3,10] (2015),which falls way below than that of 
general physicians, which is 5, 39,488 INR [11] (2015). 
According to the website Pay-scale average annual 
salary of an occupational therapist is 4,09,349 INR [11] 
whereas annual salary of a general physician 6, 97,141 
INR[7] as of the year 2021, clearly the gap seems to be 
widening.

Conclusion

The recent trends amongst budding occupational 
therapists in the country suggest that a young task 
force, majority in the mid-twenties mostly work in 
the urban and metropolitan areas of the country. 
Private setups and clinics, especially of Paediatrics, 
dominate as primary areas of practice in the country. 
The annual salary for majority does not increase 
more than 4 lakhs per annum. Lack of a regulatory 
body, limited government policies, limited job 
opportunities and overlapping professional 
boundaries could be factors contributing to limited 

practice areas and work setups of occupational 
therapy within the country. Encouraging more of 
adult based services setups, encouraging induction 
of OTs in School Setups, NGOs, Oncological 
Rehabilitation/ Mental Health and Geriatric Care 
units; awareness driven rural campaigns and 
reaching out to the administration regarding proper 
framework and regulatory body for the profession 
could be the possible solutions.

Limitations of the Study

The data collection was limited to an online mode 
only. A future scope of the study would explore a 
detailed statistical analysis to establish associations 
within different aspects of the questionnaire.
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Abstract

Background: Gait difficulties are common post-stroke due to muscle weakness and postural imbalance. Motor 
relearning program is known to improve motor skills through task oriented practice, appropriate feedback and 
active participation of subjects. Obstacle walking helps in improving gait parameters, stepping over objects, 
walking endurance and reduces fall risk.

Objectives: To determine effect of Motor Relearning Program with obstacle walking on dynamic gait performance 
and functional mobility in sub-acute stroke subjects.

Materials and Methods: 30 sub-acute stroke subjects were assigned to one of the two groups. Group-A received 
Motor Relearning Program and Group-B received Motor Relearning Program with obstacle walking for 30 minutes, 
5 days a week for 4 weeks. Both groups received 15 minutes of conventional exercises for upper limb. Dynamic 
gait performance and functional mobility were assessed pre- and post-intervention at 4 weeks using Dynamic Gait 
Index and Motor Assessment Scale.

Results: Pre-test scores of DGI and MAS were 11.53±3.53 and 3.83±0.48 in Group-A, 12.43±4.12 and 3.67±0.81 
in Group-B which improved to 15.80±3.82 and 4.07±0.59 in Group-A, 18.67±4.86 and 4.73±0.96 in Group-B, post-
intervention. Within group comparison of pre to post-test scores of DGI and MAS was found to be statistically 
significant in both groups. When post-test scores of DGI and MAS were compared in between groups, Group-B 
was found to be statistically significant than Group-A (p<0.05).

Conclusion: Both interventions were individually effective but Motor Relearning Program with obstacle walking 
was better than Motor Relearning Program alone to improve dynamic gait performance and functional mobility 
in sub-acute stroke subjects.

Keywords: Stroke, Motor Relearning Program, Obstacle Walking, Dynamic gait performance, Functional 
Mobility, Dynamic Gait Index, Motor Assessment Scale.

Introduction
Stroke is an acute, irreversible cerebrovascular 

accident caused due to interruption of blood flow 

in the brain1 leading to motor impairment,2 loss 
of voluntary control and walking speed affecting 
balance and mobility.3 Deficits in gait, posture and 
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walking speed require more energy consumption 
during walking. Asymmetric body alignment leads 
to imbalance and increases fall risk.4, 5 Living with 
these post-stroke deficits increase the burden on the 
individual’s family and community.6 The recovery 
of mobility, especially walking is an important goal 
in both neurologic and geriatric population and 
therefore is an essential part of rehabilitation.

Motor Relearning Program (MRP) can 
train muscle activity and function preventing 
compensatory activity. Learning and mastering a 
motor skill depends on correcting unwanted muscle 
activity, feedback, practicing individual components 
of movement, understanding the relationship 
between postural adjustment and movement, 
progression of the activity and skill transfer.7, 1 
MRP helps in regaining control over motor activity 
in post-stroke individuals. An obstacle training 
program helps in balance and walking endurance 
thereby improving gait parameters, paretic side 
foot clearance, spatial temporal symmetry and 
better stride length.8,5,9 It places a high demand on 
both the limbs and requires well-coordinated joint 
movements, helping individuals to understand 
motor deficits while crossing over objects.10 Post-
stroke, patients and their families face challenges that 
greatly alter their life style as a result of the sudden 
loss of functional independence.9 MRP helps in 
achieving motor skills with task oriented approach 
and appropriate feedback.1 Literature evidence 
suggests the importance of MRP in gaining functional 
recovery in post-stroke subjects than those who were 
in the conventional therapy in terms of balance 
function, performance on self-care and activities of 
daily living and integration into the community.6 
There is a dearth of literature on the effect of MRP in 
the lower limb and a previous study suggested the 
use of MRP in improving dynamic gait performance 
and functional mobility.11 Similarly, the combined 
effect of MRP and obstacle walking on gait was not 
studied extensively. So this study aims to determine 
the effect of MRP along with obstacle walking on 
dynamic gait performance and functional mobility in 
sub-acute stroke subjects.

Methods and Methodology

30 male and female subjects between 40-65 years 
of age with sub-acute stroke (4 weeks to 6 months 
post-stroke)12 were recruited and randomly assigned 
to one of the two groups. Subjects who could walk 
independently or by using an assistive device, having 
good cognition with Mini Mental State Examination 
score of 23 or greater and a score of 4 or greater on the 
Brunnstrom voluntary control grade were included in 
the study. Individuals with unstable cardiovascular, 
musculoskeletal or medical conditions, visual 
disturbances or any other neurological co-morbidities 
were excluded. Ethical clearance was obtained from 
the Institutional Ethical Committee and informed 
consent was taken from all the subjects. Demographic 
variables such as age, gender, type and duration of 
stroke were documented. Pre and post-intervention, 
dynamic gait performance and functional mobility 
were assessed using Dynamic Gait Index (DGI) and 
the walking component of Motor Assessment Scale 
(MAS) respectively. DGI and MAS were widely 
studied for their reliability and validity to assess gait 
and functional mobility.13, 14, 15, 16, 17, 18 

Intervention conducted on the subjects

Subjects in Group A received MRP training 
which varied for each subject based on the    missing 
components and difficulty they experienced while 
walking. Analysis of function, practice of the missing 
components and the activity, its progression and 
transference of learning were considered while 
training. The essential gait components were trained 
for during the stance and swing phases.19 Subjects in 
Group B received MRP along with obstacle walking 
training on a 10 meter way on which obstacles were 
placed and the participants were asked to step over 
the obstacles while walking.5 All subjects were given 
training for 30 minutes per session, 5 times a week, for 
4 weeks. The frequency of exercise was based on the 
individual’s physical performance and subjects were 
given rest whenever required while training. Both 
groups received another 15 minutes of conventional 
exercises for upper limbs which included stretching, 
range of motion and strengthening exercises.20, 21
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Fig 1: Consort Flow Diagram

Results

Table 1: Range, mean and SD of age and gender of subjects with subacute stroke in both the groups

S. No. Variable Group A Group B

1 Age in Years 50.80±6.71 48.33±6.70

2 Male / Female 9(60%) / 6(40%) 10(66.7%) / 5(33.3%)

Table 2: Range, mean and SD of outcome measures of subjects with subacute  stroke in Group A

S. No. Outcome 
measures

Group-A

Wilcoxon 
test

p-valuePre test Post test

Range Mean ±SD Range Mean ±SD

1 DGI 5-17 11.53±3.53 8-21 15.80± 3.82 z=4.800S p<0.001

2 MAS 3-4 3.83±0.48 3-5 4.07±0.59 z=4.833S p<0.001

Note; S-Significant(p<0.05)

Table-3: Range, mean and SD of outcome measures of subjects with subacute  stroke in Group B

S.No. Outcome 
measures

Group-B

Wilcoxon 
test p-value

Pre test Post test
Range Mean ±SD Range Mean ±SD

1 DGI 3-17 12.43±4.12 7-24 18.67± 4.86 z=3.820S p<0.001

2 MAS 2-5 3.67±0.81 3-6 4.73±0.96 z=3.557S p<0.001

Note; S-Significant (p<0.05)
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Table 4: Range, mean and SD of outcome measures of subjects with sub-acute   stroke in between the groups

S. No.
Outcome 
measures

Pre test Post test
Group-A Group-B Group-A Group-B

Mean ±SD Mean ±SD Mean ±SD Mean ±SD
1 DGI 11.53±3.53 12.43±4.12 15.80± 3.82 18.67± 4.86
2  MAS 3.83±0.48 3.67±0.81 4.07±0.59 4.73±0.96
Between group comparisons:

Mann-Whitney U test

• DGI: Z=0.814, p>0.05, NS
• MAS: Z=1.821, p>0.05, NS

• DGI: Z=2.019: p<0.05, S
• MAS: Z=2.029, p<0.05, S

S- Significant  (p<0.05); NS – Not Significant (p>0.05)

Discussion

The present study aimed to determine the 
effect of MRP with obstacle walking on dynamic 
gait performance and functional mobility in sub-
acute stroke subjects. Subjects in both groups were 
homogenous in terms of their age and gender. 
15 subjects in Group-A were treated with Motor 
Relearning Program and the pre- to post-intervention 
results showed improvement in both DGI and MAS 
scores (p<0.001). The results are in line with previous 
literature where the authors observed that motor 
relearning was effective for improving functional 
recovery post-stroke. Motor learning takes place 
through observation and practice. It helps regain 
normal motor skills using task-oriented practice, 
appropriate feedback, self-reliance and active 
participation of subjects.6, 22 Introducing normal 
daily routine, early intervention and task specific 
training during the initial phase of rehabilitation 
must have helped in motor control.23 MRP 
concentrates on training  real life activities adding 
specificity and variability to the tasks practiced.24 
In the present study, it was observed that the 
missing components of gait were different in each 
individual. It was seen that if foot dorsiflexion was 
weak in some participants, a few other participants 
had difficulty doing knee flexion. In MRP, the whole 
task was broken down into discrete parts, and then, 
individual components were practiced separately. 
MRP can help improving attention and inhibitory 
control, flexibility and updating memory which 
could have a direct relation with improvements in 
functional skills and mobility.11 In Group-B, subjects 
were treated with MRP and Obstacle walking and 
significant improvement was observed between the 
pre- to post-intervention scores (p<0.001). The results 

of the present study are in line with Tung-Wu Lu et 
al., who observed improvement in gait with obstacle 
training by a specific symmetric kinematic strategy 
which primarily consisted of increased posterior 
pelvic tilt, a kinematically efficient way to elevate 
swing toe. During obstacle walking, post-stroke 
individuals seemed to adopt a strategy involving 
swing hip and knee flexion to maintain constant 
toe clearance. Pelvic control was more efficient than 
the distal hip or knee control  and posterior pelvic 
tilt offered a  more efficient approach to elevate the 
swing toe.10 In another study, authors observed that 
obstacle walking helped foot clearance of the paretic 
limb during swing phase, also increasing knee 
flexion and ankle dorsiflexion which improved gait 
in community dwelling stroke survivors.8

While comparing the pre-test scores of DGI and 
MAS among the subjects in between the groups, it 
was observed that the scores were not statistically 
significant (p>0.05) and the subjects in both the 
groups were homogenous. When the post-test scores 
of DGI and MAS were compared in between the 
groups, though both groups improved individually 
post-intervention, Group B showed more significant 
improvement than Group A (p<0.05). It could be 
because of the combined effect of MRP and obstacle 
walking training. MRP involved assessment and 
training of various activities of daily living. This 
practice could have led to relatively permanent 
changes in skilled behavior.25 On other hand, Obstacle 
walking helped gait parameters by improving the 
ability to step over objects, balance and walking 
endurance and speed.8, 9, 20 Due to time restrictions, 
long term follow up and changes in functional 
mobility could not be assessed. In the present study, 
subjects who were able to walk independently were 
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included. It is recommended to apply MRP with 
obstacle walking in subjects who need assistance.

Conclusion

Based on the results of the study, it can be 
observed that though MRP and MRP with obstacle 
walking are individually effective, MRP with 
obstacle walking was more effective in improving the 
dynamic gait performance and functional mobility in 
sub-acute stroke subjects and it can be considered as 
an integral part of gait rehabilitation.
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Abstract

This study compared the chondroprotective actions of glucosamine and chondroitin sulphate iontophoresis for 
cartilage remodeling using Interleukine-6 and Uric Acid as biomarkers. 78 participants with grade II knee OA were 
randomly assigned to 3 groups. Group one participants received 1g of glucosamine sulphate (GS) while group two 
received 1g of chondroitin sulphate (CS) through iontophoresis (40mA- min as dosage). Group three participants 
served as control. The serum concentrations of IL–6 and uric acid were determined while the cartilage thickness 
was measured using a 7- to 12-MHz linear probe. Descriptive statistics and ANOVA were used to analyze the 
data. There were significant reductions in the concentrations of interleukin-6 and uric acid at 12th week compared 
to baseline for the 3 groups (p = 0.01). The IL–6 in the CS group was significantly lower compared to that of 
the GS group (p = 0.01). After 12 weeks, across the 3 groups, no significant changes were observed in uric acid 
concentrations and sonographic features (JSW and ICT). The administration of both drugs significantly reduced 
inflammatory reactions.  However, CS significantly lowered IL–6 compared to GS but there was no significant 
effect on uric acid concentration. Also, there was no significant change in cartilage thickening after 12 weeks. 

Keywords: Osteoarthritis, Glucosamine, Chondroitin Sulphate, Iontophoresis, Interleukine-6, Uric Acid 

Introduction

It is increasingly imperative to understand the 
biochemical and molecular changes involved in 
the pathogenesis of osteoarthritis (OA), as this may 
give an insight to providing effective treatment 
options, and monitoring disease progression or 

prognosis. Osteoarthritis was considered to be a non-
inflammatory joint disease but there are emerging 
evidences that inflammatory mediators are produced 
by articular tissues that are implicated in the 
pathogenesis12,3,4.

Morphological changes in OA include cartilage 
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erosion and synovial inflammation and these have 
been attributed to changes in series of biochemical 
factors, including proteolytic enzymes resulting in 
cartilage breakdown5. Although, there is still doubt 
about biomarkers in relation to stages of osteoarthritis 
in patients but biomarkers such as interlukin-6 and 
uric acid have been reported to compromise cartilage 
degeneration and synovitis leading to greater risk of 
cartilage loss in patients with OA6,7. Increased plasma 
biomarkers have been considered to be the hallmark 
of increasing joint inflammatory reactions4, 8. Few 
studies reported that the level of different biomarkers 
were more in synovial fluid than sera due to their 
origin from joint cartilages1,2,3,4. 

Amongst drugs which have been speculated to be 
disease-modifying are glucosamine and chondroitin, 
but the magnitude of their effects remain unclear 
and controversial9. Both drugs are two molecular 
building blocks found in articular cartilage, and most 
clinical research suggested that they have potentiality to 
retard progression or regenerate damaged cartilage10. 
Most of these trials adopted either the use of oral 
or intramuscular injections in the administration of 
glucosamine and chondroitin sulfate whereas there are 
alternative methods involving the use of electromotive 
forces in medical rehabilitation field10,11,12,13.

Biomarkers such as interleukin – 6 and uric acid 
are known for quantifying joint remodeling and 
disease progression12,13. Specifically, interleukin-6 
and uric acid have been reported to be important 
in monitoring the efficacy and safety of disease 
modifying OA drugs14. The use of electromotive 
force, especially iontophoresis is becoming a 
trend in the management of degenerative OA 15. 
Electromotive Drug Administration of glucosamine 
sulphate had been reported to reduce pain, improve 
physical function and enhance cartilage thickening 
in patients with knee OA16. However, it is unknown 
if iontophoretic application of glucosamine cream 
will be more effective than chondroitin sulphate in 
lowering inflammatory reactions and increasing 
cartilage regeneration in patients with knee 
osteoarthritis. 

Materials and Methods

78 patients with OA of the knee joint were 
recruited from the Physiotherapy Departments of 
Osun State University Teaching Hospital, Osogbo, 
Osun State, Nigeria. The study period was  (June 2020 
to July 2021)..

Instruments

The major test instruments and reagents are 
Glucosamine sulphate cream (glucosamine 8% w/w), 
(Urah), Chondroitin sulphate cream (Vitabiotics), 
Ultrasound scanning machine (Model; Landwind 
Mirror 5China), Electrical stimulator (Model: 
Endomed 582, India), Elisa plate reader (Model: URIT 
660, China) was used for reading optical density (OD) 
micro plate, Elisa plate washer and incubator (Model: 
URIT 660, China), Microwell (Model: Accubing, 
USA) - It is the template with which sample, control 
and reagent are dispensed, Pipette (Model: 5ml, 
China), Plasma transfer bottle (Model: 5ml plain) and 
Chromogen (Model: Accubing, USA).

Methods: Inclusion and Exclusion Criteria

Included were patients with grade II knee 
osteoarthritis, being 30 years and older, and duration 
of onset not less than three months. Excluded 
were patients with history of cardiac disorder with 
pacemaker, knee surgery, diabetes and nutritional 
disorder, neuromuscular and other musculoskeletal 
diseases; and intra articular therapy within two 
months before the commencement of the study. 

Sampling Techniques

107 patients were recruited and purposive 
sampling technique was used to select 87 participants 
who met the inclusion criteria. 78 participants 
completed the study.

Research Design  

A randomized controlled trial involving random 
allocation into 3 groups using Fish-bowl technique.

Procedure for Data Collection 

Ethical approval was obtained for the study 
(UTH/EC/2021/11/549). Informed consent was 
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obtained from participants. Group 1 participants 
received 2 FTU (an equivalence of 1g) of GS while 
group 2 also received 1g of CS, both through 
iontophoresis. The control group had quadriceps 
muscle strengthening using resisted exercise (1RM, 
10 repetitions and 3 sets); a baseline treatment for 
the groups. The quantity of weight required for 
strengthening was determined for each participant by 
determining 1RM17. Each patient flexed and extended 
the knee joint against the weight for 12 weeks using 
Standardized procedures18.

Galvanic current mode was used to deliver the 
cream through the skin. One gram of GS was placed 
on positive electrode (being positively charged using 
Trans-arthral electrode placement technique) for 
administration of Iontophoresis [40mA-min (2mA x 
20minutes)]9,19,20.  The active electrode was placed 
on the knee side where the participants experienced 
higher pain intensity. The skin areas where electrodes 
were fastened were cleansed with methylated spirit 
(70% alcohol) to minimize the risk of burns21. The 
electrodes were soaked in 3ml of tap water prior to 
application and held in place by adhesive straps. 
Interventions were twice a week for 12 weeks. 

One gram of Chondroitin Sulphate (CS) cream 
was placed on the positive electrode of the Electrical 
stimulator for participants in group 2. Other 
procedures adopted were as for participants in the 

GS group. The concentrations of IL–6 in plasma was 
determined by Enzyme-linked immune sorbent assay 
(ELISA), involving phases of incubation, washing, 
dispensing and optical density determination22. 
The concentrations of uric acid in plasma of the 
participants with knee OA was also determined 
using ELISA22. Cartilage thickness was measured as 
the distance between the thin hyperechoic line at the 
synovial space or cartilage interface and the sharp 
hyperechoic line at the cartilage-bone interface23. The 
cartilage thickness was determined by measuring 
the lateral and medial joint space width; and 
intercondylar thickening using Ultrasound machine. 

Data Analysis  

Descriptive statistics and ANOVA were used to 
analyze data obtained. Post Hoc Analysis (LSD) was 
used to determine trend of differences in the groups.  
The Alpha level was set at p ≤ 0.05.  

Results 

The physical characteristics and duration of onset 
of knee OA are presented in table 1. The radiographic 
parameters are presented in table 2. There were no 
significant differences in LJSW, MJSW and ICT of the 
knee joint within the control, and across the groups 
(Table 3). The mean and ICT for participants are 
presented in Table 4. 

Table 1: Across- group Comparison of Physical Characteristics

Glucosamine 
sulphate

Chondroitin 
sulphate

Control

Mean ±SD Mean ±SD Mean ±SD F-ratio p-value

Age (Years) 59.576 12.423 55.962 9.154 63.654 11.171 3.041 0.005

Weight (Kg) 70.346 7.536 75.500 11.208 76.308 9.711 2.613 0.008

Height (m) 1.585 0.093 1.570 0.946 7.294 29.107 1.042 0.361

BMI (kg/m2) 28.092 3.116 30.635 4.776 30.644 4.218 3.333 0.042

The serum concentration of interleukin-6 for 
participants in the GS, CS and control groups are 
presented in table 4. There were significant differences 
in interleukin-6 concentrations within the GS, CS 
and control groups (F= 6.638, P= 0.001, F= 11.936,  
P= 0.001 and F= 15.666, P= 0.001). The Post 

hoc analysis showed that there was significant 
reduction in serum concentration of interleukin-6 
at 12th week compared to baseline (p = 0.001) in the 
groups (Table 5). Table 4, 5, 6 and 7 also presents 
serum concentrations of uric acid within and 
across. 
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Table 2: Within-groups Comparison of Sonographic Parameters 

 Baseline  4th week 8th week 12th week 
SP(mm) Mean ±SD Mean ±SD Mean ±SD Mean ±SD F-ratio p-value

GS LJSW 2.655 0.715 2.660 0.723 2.671 0.717 2.720 0.705 0.114 0.736
MJSW 2.555 0.594 2.561 0.593 2.577 0.589 2.587 0.566 0.047 0.828
ICT 2.847 0.612 2.860 0.601 2.892 0.597 2.937 0.587 0.340 0.561

CS LJSW 2.722 0.741 2.717 0.750 2.766 0.754 2.782 0.754 0.126 0.724
MJSW 2.447 0.652 2.473 0.649 2.497 0.644 2.524 0.641 0.204 0.653
ICT 2.779 0.707 2.785 0.705 3.598 3.856 2.892 0.701 0.396 0.531

Control LJSW 3.035 0.857 2.920 0.878 3.064 0.854 3.083 0.857 0.173 0.679
MJSW 2.802 0.788 2.809 0.773 2.830 0.789 2.885 0.874 0.146 0.703
ICT 3.034 0.869 3.037 0.851 3.063 0.864 3.082 0.861 0.051 0.823

GS: Glucosamine Sulphate CS: Chondroitin Sulphate SP: Sonographic Parameters

Table 3: Across-Groups Comparison of Sonographic Parameters

Glucosamine 
Sulphate

Chondroitin 
Sulphate

Control

Sonographic 
Parameters 
(mm)

  Week Mean ±SD Mean ±SD Mean ±SD F-ratio p-value

LJSW Baseline 2.655 0.715 2.722 0.741 3.035 0.857 3.057 0.083
4th 2.660 0.723 2.774 0.827 2.920 0.878 1.334 0.252
8th 2.671 0.717 2.766 0.754 3.064 0.854 3.267 0.075
12th 2.720 0.705 2.782 0.754 3.083 0.857 2.803 0.104

MJSW Baseline 2.555 0.594 2.447 0.652 2.802 0.788 1.676 0.200
4th 2.561 0.593 2.508 0.701 2.809 0.773 1.133 0.291
8th 2.577 0.589 2.497 0.644 2.830 0.789 1.778 0.186
12th 2.587 0.566 2.524 0.641 2.885 0.874 2.294 0.134

ICT Baseline 2.847 0.612 2.779 0.707 3.034 0.869 0.807 0.372
4th 2.86 0.60 2.84 0.78 3.03 0.85 0.357 0.55
8th 2.892 0.597 3.598 3.857 3.063 0.864 0.070 0.792
12th 2.937 0.587 2.892 3.701 3.082 0.861 0.512 0.483

Table 4: Within-Groups Comparisons of concentrations of Biomarkers

Baseline 4th week 8th week 12th week
Biomarkers Mean SD Mean SD Mean SD Mean SD F-ratio p-value

Glucosamine 
Sulphate

IL-6 (pg/ml) 21.274 3.183 20.727 3.187 20.360 3.321 18.977 3.271 6.638 0.011
UA(mg/dl) 6.589 1.401 6.104 1.221 5.545 1.134 5.106 1.075 22.010 0.001

Chondroitin 
Sulphate

IL-6 (pg/ml) 19.611 3.007 18.457 2.839 17.901 2.771 16.984 2.384 11.936 0.001
UA(mg/dl) 7.062 1.158 6.248 1.049 5.632 1.043 5.121 1.012 46.495 0.00 1

Control IL-6 (pg/ml) 19.434 2.854 18.840 2.678 17.820 2.524 16.724 2.335 15.666 0.001
UA(mg/dl) 6.910 1.654 6.270 1.597 5.910 1.537 5.494 1.460 10.628 0.002
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Table 5: Within-Group Mean Changes in the Concentrations of Biomarkers 

Biomarkers I j Mean Changes 
(i-j)

p-value

Glucosamine 
Sulphate

IL-6 (pg/ml) 1 4 2.297 0.001
UA (mg/dl) 1 3 1.045 0.001

4 1.483 0.001
C h o n d r o i t i n 
Sulphate

IL-6 (pg/ml) 1 3 1.710 0.028
4 2.627 0.001

UA (mg/dl) 1 2 0.814 0.001
3 1.430 0.001
4 1.940 0.001

Control IL-6 (pg/ml) 1 3 1.614 0.031
4 2.710 0.001

UA (mg/dl) 1 3 1.000 0.026
4 1.417 0.002

	 Significant at p < 0.05

	 Key, IL-6; Interleukin-6, UA; Uric Acid. 1: Baseline, 2: 4th week, 3: 8th week, 4: 12th week.

Table 6: Across-groups Comparisons of concentrations of biomarkers

Glucosamine Chondroitin Control
Week Mean ±SD Mean ±SD Mean ±SD F-ratio p-value

IL-6 (pg/ml) Baseline 21.274 3.183 19.611 3.007 19.434 2.854 4.730 0.001
4th 20.727 3.187 18.332 2.803 18.806 2.646 5.014 0.009
8th 20.360 3.321 17.901 2.771 17.820 2.524 9.799 0.002
12th 18.976 3.271 16.984 2.384 16.724 2.335 8.851 0.004

UA (mg/dl) Baseline 6.589 1.401 7.062 1.158 6.910 1.654 0.656 0.420
4th 6.104 1.221 6.141 1.123 6.253 1.588 0.156 0.687
8th 5.545 1.134 5.632 1.043 5.910 1.537 1.085 0.301
12th 5.106 1.075 5.121 1.012 5.494 1.193 1.324 0.254

Table 7: Across-Groups Mean Changes in the Concentrations of Biomarkers 

Biomarkers I J Mean Changes  
(i-j)

p-value

Baseline IL-6 (pg/ml) 1 3 1.840 0.033
8th IL-6 (pg/ml) 1 2 2.459 0.003

3 2.539 0.002
12th IL-6 (pg/ml) 1 2 1.993 0.010

3 2.252 0.004

Discussion

The assessment of changes in Joint Space Width 
is currently the gold standard to monitor the effects 
of disease modifying drugs in Osteoarthritis (OA), 
and reports have also shown cartilage deterioration 

24,25. The current report showed no significant 
differences in lateral and medial JSW; and ICT 
following administration of glucosamine and 
chondroitin sulphate for 12 weeks. These findings 
contradicted the report of Onigbinde et al, Reginster 
et al. and Dahmers9,26,27. This might be due to manual 
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radiographic assessment adopted in previous 
studies, that are susceptible to errors28. The clinical 
implication of this current finding is that there was 
no significant progression in the degeneration of the 
knee joint of patients with OA after 12 weeks. Also, 
none of the interventions showed supremacy over 
the other in slowing down degenerative changes in 
the articular surfaces.

The current result showed significant 
reduction in the concentration of interleukin-6 at 
12th week compared to that of baseline following 
administration of glucosamine and chondroitin 
sulphate iontophoresis.  Significant changes were 
only observed in the interleukin-6 after 4th and 8th 
week administration of chondroitin and glucosamine 
sulphate iontophoresis. Generally, there was a 
significant reduction in IL-6 concentration within 
each group. Most previous studies documented 
decrease in serum concentration to be associated 
with decreasing degeneration29-32. Stannus et al and 
Mukundan et al reported that IL-6 was elevated in 
knee osteoarthritis in older adults28,33. Fraenkel et al., 
Robinson et al and Rubenhagen et al also reported 
associations of IL-1β production34,35,37. Contrarily, 
Vlad et al. reported no association between markers 
of inflammation and osteoarthritis36. The significantly 
lower concentration of serum IL-6 found in this 
study, implied reduced inflammatory reactions, 
and this could only be attributed to the effects of the 
interventions. The uric acid concentrations are also 
significantly lowered within each group but none of 
the interventions had supremacy over the other. Kim 
et al. had earlier reported that serum and urine uric 
acid was not a risk factor for knee OA progression38. 

Conclusion 

Chondroitin sulphate significantly lowered 
interleukin-6 compared to Glucosamine but both 
reduced knee joint inflammatory reactions. There 
was no significant effect on uric acid concentration. 
Also, there was no progression in the degenerative 
changes after 12 weeks. 
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Abstract

Objectives: To find out and know the prevalence of patello-femoral pain syndrome in competitive swimmers. 

Study Design: A cross sectional study.

Study Setting: various swimming clubs around India 

Participants: Competitive swimmers

Methodology: Firstly, various sports clubs and recreational clubs and university sports clubs in and around India 
was approached. After getting permission from the clubs, informed consent was obtained from the athletes. Then, 
questionnaire was distributed to the athletes. Then, based on the information collected from questionnaire, the 
athletes were chosen for screening of inclusion and exclusion criteria.

Results: only 10% prevalence found out of 100 competitive swimmers. Of them breast stroke and butterfly 
swimmers found 0% prevalence And in back stroke 6% prevalence and in free style 4% prevalence has been found. 
CONCLUSION:  The study concluded that swimmers who uses back stroke and free style, have 10% chances of 
PFPS. Therefore, PFPS is very less prevalent in swimmers.

Key words: PFPS, runner’s knee, Competitive swimmers, Flutter kick.

Introduction

Competitive swimmers are predisposed to 
musculoskeletal injuries of the upper limb, knee, 
and spine. This study highlights the epidemiology 
of injuries to competitive swimmers and provides 
prevention strategies for the sports health 
professional. Swimming is a unique sport that 
combines upper and lower extremity strengthening 
exercises with cardiovascular training in a non-

weight bearing environment. A 5 year survey from 
National College Athletic Association revealed that 
overall elite swimmer injury rates were 4.00 injuries 
per 1000 hours of training.1

Four strokes are recognized in competitive 
swimming: (1) Freestyle (Front crawl stroke) (2) 
Butterfly (3) Backstroke (4) Breaststroke. The 
prevalence of musculoskeletal injuries in competitive 
swimmers is – shoulder - 37%, knee - 28%, spine - 
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22.2% and the foot and ankle - 19%. Knee is second 
most reported source of pain in competitive 
swimmers.1, 2, 3

Swimming injuries primarily arise from Activity 
exposure in terms of distance covered range 
from 9 km/week at club level to 110 km/week at 
international level. Knee is second most reported 
source of pain in competitive swimmer. The kicking 
action of legs serves as a secondary propulsive force 
in back stroke, free style and butterfly. In flutter kick, 
there is repetitive quadriceps contraction which may 
lead to knee pain because of cumulative patello-
femoral over load. High patello-femoral contact 
stress is also generated during push off from the 
wall because of forceful quadriceps contraction. This 
results in increasing patellofemoral contact stresses 
leading to anterior knee pain.4,5

Anterior knee pain is also known as 
patellofemoral pain syndrome (PFPS).PFPS is a 
common musculoskeletal condition characterised 
by anterior knee pain in activities that load the 
patellofemoral joint. The common signs and 
symptoms are – 1) Anterior or peri-patellar or retro 
patellar knee pain.2) Pain on Squatting, ascending or 
descending stairs.3) Pain on Prolonged sitting with 
knee flexion (movie or cinema sign).Majority of the 
scientific literature describing injuries in swimmers 
concentrates on swimmer’s shoulder, hip abductor 
injury, MCL knee injury and lumbar disc injuries. 
The literature describing other injuries particularly 
PFPS is spars.

Malalignment

Abbreviation for PFPS classification

PFPS: Patello Femoral Pain Syndrome

PF: Patello Femoral

VMO: Vastus Medialis obliquus

VL: Vastus Lateralis

Aim and Objective

To find out and know the prevalence of 
Patello-femoral pain syndrome in competitive  
swimmers.
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HYPOTHESIS

Research hypothesis: Patellofemoral pain 
syndrome will be prevalent among professional 
swimmers in India.

Null hypothesis: Patello femoral pain syndrome is 
not prevalent in competitive swimmers.

Review of Literature
1.	 Scoring of Patellofemoral Disorders.16(1993),

A study conducted on new questionnaire 
was used to evaluate subjective symptoms 
and functional limitations in Patellofemoral 
disorders. They concluded that a tendency 
to lateral patellar tilt during quadriceps 
contraction causes anterior knee pain and can 
be imaged in knee extension when the patella 
is not fully supported by femoral condyles.

2.	 Evaluate subjective symptoms and 
functional limitations in Patellofemoral 
disorders.(1993) 

A study was conducted on evaluation of 
symptoms and functional limitations. They 
have concluded that Kujala Scoring can 
be used as a standardized tool to diagose 
anterior knee pain patient.

3.	 Prevalent knee pain and sport.12 (1998),

A study was conducted on knee pain in active 
athletes. 339 athletes gave information about 
occupation sports activity and different 
features of knee pain based on self-filled 
questionnaire. The study concluded Constant 
or recurrent knee pain was positively 
associated with swimming. The prevalence. 
is associated with the type, amount and 
duration of sports participation.

4.	 Knee pain in competitive swimming.5(1999),

A study was conducted on knee pain in 
competitive swimmers. They found that 75% 
of swimmers reported at least three episodes 
of knee pain per season, and 47% of these 
swimmers reported weekly episodes of knee 
pain; the incidence of bilateral symptoms 
was equal to the incidence of unilateral 
symptoms. The data indicated knee pain is 
quite common in swimmers

5.	 Clinical classification of patellofemoral 
pain syndrome.9(2005),

A study was conducted on clinical classification 
of patellofemoral pain syndrome. In this 
study they introduced a classification 
system, which reflects a consents reached 
by the European Rehabilitation Panel. This 
classification system helped the clinicians to 
identify the causes of patellofemoral pain, 
and consequently help to select the most 
appropriate non-operative treatment. This 
study, therefore offers a classification system 
that provides the clinician with guidelines to 
classify and treat PFPS patients.

6.	 Diagnostic value of five clinical tests in 
patello femoral painsyndrome.13 (2006),

A study was conducted on validity of five 
clinical patellofemoral tests used in the 
diagnosis of PFPS. An investigator performed 
the vastusmedialis coordination test, patellar 
apprehension test, Waldron’s test, Clarke’s 
test, and the eccentric step test. In this study 
they concluded that the vastusmedialis 
coordination test, patellarapprehension test, 
Clarke’s test, and the eccentric step test are 
more sensitive to diagnose PFPS.

7.	 Short-Term Effects of Hip Abductors and 
Lateral Rotators Strengthening in Females 
With Patellofemoral Pain Syndrome:  
A Randomized Controlled Clinical 
Trial.18(2010),

A study conducted on to investigate the 
influence of strengthening the hip abductor 
and lateral rotator musculature on pain and 
function of females with Patellofemoral 
pain syndrome. Seventy females,  with a 
diagnosis of unilateral PFPS, were distributed 
randomly into 3 groups: 22 females in 
the knee exercise group, who received a 
conventional treatment that emphasized 
stretching and strengthening of the knee 
musculature; 23 females in the knee and hip 
exercise group, who performed exercises to 
strengthen the hip abductors and external 
rotators in addition to the same exercises 
performed by those in the knee exercise 
group; and of the 25 females who did not 
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receive any treatment. They concluded 
that Rehabilitation programs focusing on 
knee strengthening exercises and knee 
strengthening exercises supplemented by hip 
strengthening exercises were both effective 
in improving function and reducing pain in 
sedentary women with PFPS. Improvements 
of pain and function were greater for the 
group that performed the hip strengthening 
exercises, but the difference was significant 
only for pain rating while descending stairs.

8.	 Epidemiology of injuries and prevention 
strategies in competitive swimmers.1 (2012),

A systemic review was conducted on 
prevalence of musculoskeletal injuries in 
swimmers. A literature search was performed 
by a review of Google Scholar, OVID, 
and PubMed. The study included Articles 
published from 1972 to 2011. They concluded 
that the epidemiology of the upper limb, knee 
and spine injuries in competitive swimmers 
and provided prevention strategies for sports 
health profession.

9.	 Persian translation and validation of the 
Kujala Patellof femoral Scale in patients 
with Patellofemoral pain syndrome.6(2012),

A study was conducted to culturally translate 
and validate the kujala Patellofemoral 
scale and to find test-retest reliability, 
internal consistency, construct validity 
with 100 PFPS patients. They found test 
retest reliability=64.4, ICC=0.96. The study 
concluded that kujala Patellofemoral scale is 
a reliable and valid outcome measure.

10.	 The relationship of breaststroke training on 
knee pain and q angle of breaststroke and 
crawl swimmers.19(2014),

A study was conducted  to determine the 
biomechanical and anatomical factors 
which predispose subjects to injury. 
This study included 60 breaststroke and 
crawl swimmers (16 ±3.2 years old) who 
participated in 3–6-year-long swimming 
training in Tabriz city. The knee pain was 
evaluated with McGill’s pain questionnaire, 
and Q angle was measured with universal 
goniometry by knee radiography in standing 

position. The medial pain of knee joint 
increased significantly and the knee was only 
symptomatic when the swimmers performed 
the whip kick. Breaststroke swimmers 
were hardly able to complete training 
because of the knee pain. It is concluded 
that competitive training of breaststroke 
swimming for 6 months can cause exclusive 
injury and pain in swimmer’s knee. On the 
other hand, the result showed that there is a 
direct relationship between the swimmer’s Q 
angle amount and chance of the knee injury. 
This emphasizes a scrious consideration of Q 
angle states in breaststroke swimmers.

Methodology

 Study design: A cross sectional study

Study population:  competitive swimmers

Study sample size: As per the availability of 
competitive swimmers

Study setting: various swimming clubs in India

Study Duration: April 2017 to March 2018

Criteria for Selection:

Inclusion criteria 
1.	 Age between 18 to 35
2.	 Competitive Swimmers
3.	 Anterior Pain in one or both knee on daily 

basis for at least previous 3 months History 
of insidious onset 

4.	 Pain with at least 3 of the following tests:

a.	 compression of patella against femur at 
rest – Patella grinding test

b.	 quadriceps contraction with    knee 
extended

c.	 palpation of posteromedial and 
posterolateral border of the patella

d.	 resisted isometric quadriceps muscle 
contraction at 60 degrees of flexion, 
squatting, stair climbing, kneeling or 
prolonged sitting

e.	 Subjects who can read and write English
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Exclusion criteria
•	 Subject will be excluded if they have a history 

of 

a.	 Patellar dislocation

b.	 Knee surgery in past 1 year

c.	 Concomitant diagnosis of bursitis, 
internal knee derangement, systemic 
arthritis, ligamentous knee injury or 
laxity, peripatellar tendonitis, plica 
syndrome, infection of the knee or cancer

d.	 Concomitant musculoskeletal or 
neurological impairment in the involved 
lower extremity that influenced their gait 

e.	 Pregnancy

Materials Used: 

a.	 Height measurement scale

b.	 Weighing machine

Data collection procedure:

The study was conducted in the year April 2017 
to March 2018, in & around different cities of India. 
Competitive Swimmers attending Swimming classes 
were invited to complete a survey. Proper evaluation 
was done and the subjects were included and excluded 
based on the eligibility criteria. A written consent 
was taken from the participants for their voluntary 
participation, before filling the self-administered 
questionnaire. Participants were supposed to fill the 
consent form (Annexure-I).Validated questionnaires 
were printed and were made available to Participants 
through personal visits. The questions were asked in 
English. Participants were given a brief explanation 

about the type of study, its need significance and 
the benefits. They were explained about how to 
fill the questionnaires. The completed copies of 
the questionnaire were collected through personal 
visits in the respective Swimming classess in due 
time frame. The study procedures were approved 
by Ethical Review Board of Srinivas College of 
Physiotherapy and Research Centre, Pandeshwar, 
Mangalore, Dakshina Kannada District under Rajiv 
Gandhi University of Health Sciences, Bangalore, 
India.

Results

Total 100 competitive swimmers male and female 
using different style, were screened among Indian 
population. 10 competitive swimmers out of 100 were 
found to be suffering from PFPS; making overall 
prevalence 10% among them highest prevalence was 
found in freestyle and backstroke users.  

Fig 1 showing male female ratio

Fig 2 showing number of swimmers in each style
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Table 1 showing prevalence of PFPS in different styles of swimming

STYLES OF SWIMMING yes(%) No(%)
BACK STROKE 6 94
BREAST STROKE 0 100
BUTTERFLY STROKE 0 100
FREE STYLE STROKE 4 96

Fig 3 showing prevalence of PFPS in different styles of swimming

Discussion

As PFPS is multi-factorial condition. In swimmers 
there are chances of occurrence of PFPS because of 
few faulty techniques. In present study, results were 
computed based on the information of competitive 
swimmers, who participated in state and national 
level competition. 

This is the 1ststudy intended to know the 
prevalence of PFPS among competitive swimmers 
in Indian population. Based on information gathered 
the overall prevalence is 10%. It is prevalent only in 
free style and back stroke swimmers, which proves 
that there is less chances of occurrence of anterior 
knee pain in competitive swimmer. None of the 
swimmers having PFPS who swim the butterfly and 
breast stroke. 

This study showed that swimmers who swim 
backstroke and free style were having low prevalence 
rate (10%) as compare who swim other style. because 
in backstroke and freestyle, flutter kicking action of 
legs serves as secondary propulsive force.5

Previous literatures have given the hypothetical 
reason that due to repetitive quadriceps contraction 
leads to an overload on PFJ and leads to an anterior 
knee pain.5

The diagnosis of PFPS was done on the basis of 
information gathered from screening questionnaire 
which comprise a knee pain map, clinical examinations 
including patellar grinding test, stepdown test and 
pain on palpation among 10 swimmers suffering 
from PFPS.

Limitations of this study were we have not used 
MRI for the further confirmation of diagnosis of PFPS, 
as MRI increase the likelihood of clinical diagnosis. 

We have found that none of the swimmers 
discontinued from the competition despite suffering 
from PFPS, further studies can be done on finding the 
risk factors of PFPS in Indian competitive swimmers. 
On larger scale across country furthermore this study 
will be helpful in educating therapists, coaches, 
competitive swimmers also it will be helpful in 
developing preventive measures for PFPS. 
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Conclusion

	  The major findings of this study were;

•	 There is a low prevalence of Patellofemoral 
pain syndrome.

•	 Chances of PFPS only in, who swim back 
stroke and free style.

•	 PFPS is not prevalent in swimmers who 
swim breast stroke and butterfly stroke.
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Abstract

Background: This study was designed to find the Correlation between the Simple Reaction Time and Cervical 
Proprioception in asymptomatic young adults with Forward Head Posture (FHP).

Purpose: To find the correlation between the Simple Reaction Time and Cervical Proprioception in asymptomatic 
young adults with Forward Head Posture (FHP).

Materials and Methods: Materials required for this study were Body markers, Tripod stand, Laptop, ON Protractor 
mobile application, Headband with laser beam device, Target with concentric circles, Deary-Liewald reaction time 
software. It was a cross-sectional observational study design. The sampling method used was Purposive sampling. 
One Sixty subjects with Forward head posture (CVA= <490) were included in this study.  The written informed 
consent was taken. Informed consent document was signed, retained by the principal investigator and a copy 
was given to the participant. Deary-Liewald Time task and Cervicocephalic Relocation test was used to study the 
Simple Reaction Time and Cervical Proprioception respectively. All the data obtained was statistically analysed 
using proper tests.

Results: The results showed no significant (p value > 0.05) correlation of SRT with Cervical Rotation Proprioception, 
as the participants in our study were asymptomatic young adults with mean of 22.24±1.783years, had mild FHP 
and their scores on both the Simple Reaction Time and Cervical Proprioception tests were slightly above the 
normal range.

Conclusion: Our study concluded that there is no significant correlation of Cervical Proprioception with Simple 
Reaction Time in Asymptomatic Young Adults with Forward Head Posture.

Key Word: Forward Head Posture (FHP), Simple Reaction Time (SRT), Cervicocephalic Relocation Test (CRT), 
Craniovertebral Angle (CVA).

Introduction

 Posture is defined as a musculoskeletal balance, 
resulting in minimal amount of stress and strain 

on the body. Forward head posture (FHP) is one of 
the most common type of poor head postures in the 
sagittal plane. Peterson-Kendall et al. defined FHP 
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as ‘a state in which the external auditory meatus 
is positioned anterior to the plumb line through 
the shoulder joint’.1 Forward head posture (FHP) 
is commonly referred to as “text neck”, “scholar’s 
neck, “wearies neck”, “hunch” or “reading neck”.2It 
is caused by several factors which includes sleeping 
with the head elevated too high, extended use of 
computers, laptops & cell phones, lack of developed 
back muscle strength and nutritional deficiency such 
as calcium. Prolonged use of smart phones exposes 
individuals to cumulative trauma disorder caused 
by maintaining the same posture for long periods 
of time. 

It is found that there is 73% prevalence of 
forward head posture in the age group of 18-30 
years.3Craniovertebral Angle (CVA) is defined as the 
angle between the line passing through the C7 and 
the midpoint of the ear tragus with the horizontal 
line.4 A young healthy adult exhibits an average 
Craniovertebral angle (CVA) within a 10° range from 
49° to 59°. Therefore, subjects encountering angles 
less than 49° are considered as FHP.5 FHP can be 
classified into: • mild CVA = 46.9-49.1 and • moderate 
to severe CVA = 40.7-43.2.6 In FHP, the lower cervical 
spine goes into hyper flexion with the lordosis curve 
flattening out and the upper cervical spine goes into 
hyperextension with the lordosis curve becoming 
more pronounced. This causes the anterior shearing 
forces to increase than normal causing muscular 
imbalance, joint cervical position sense dysfunction 
and sensorimotor disturbance. As the head is held 
further forward the spinal canal lengthens through 
the neck, leading to an increased stretching and 
tension on the spinal cord and adjacent nerve roots. 
Common muscles that elongate and weaken due 
to forward head posture include: • Deep cervical 
flexors: such as longuscapitus and longuscolli, 
Erector spinae, middle trapezius and rhomboid 
muscles.  Common muscles that shorten and tighten 
due to long-term forward head posture include •Sub 
occipital muscles, Levator scapulae muscle. The 
cervical spine plays a important role in providing 
proprioceptive input, which is evident through the 
abundance of cervical mechanoreceptors and their 
central and reflex connections to the vestibular, visual 
and central nervous systems.7 It is known that altered 
sagittal cervical spine alignment potentially lead to 
altered sensorimotor integration through a modified 

afferent input from altered cervical spine kinematics.5 
Cervical proprioception plays a significant role in 
maintaining head on body stabilization, and there 
has been observed a close relationship between 
anatomical structures of the cervical spine in 
maintenance of this position sense and interaction 
with CNS. Reaction time can be described as the time 
taken between the application of a stimuli to the time 
taken to conduct an appropriate and timely response 
to it. Our Reaction requires intact sensory skills, 
cognitive processing and motor performance. Delay 
in appropriate and quick response can lead to injuries 
and fatality.8

AIM

To correlate the Simple Reaction Time and 
Cervical Proprioception in asymptomatic young 
adults with Forward Head Posture.

Material and Method

Materials required for this study were Body 
markers, Tripod stand, Laptop, ON Protractor mobile 
application, Headband with laser beam device, Target 
with concentric circles, Deary-Liewald reaction 
time software.It was a cross sectional observational 
study conducted on 160 subjects with Forward head 
postureUpper Trapezius Trigger Point, age between 
18-30 years,was taken from Out patients department 
tertiary hospital and care centre. The method used in 
this study for sampling was Purposive sampling.

Inclusion criteria:

•	 Young adults: 18-30 years3

•	 Forward head posture (CVA= <490 )5

•	 Both gender 
•	 Normal corrected vision 

Exclusion criteria:

History of any Musculoskeletal, Neurological 
and Cardiopulmonary conditions 

•	 Cervical spine instability 
•	  Trauma to cervical spine 
•	 Cervical spine surgery 
•	 Congenital spinal deformities 
•	 Patients with impaired cognition 
•	  Vertigo 
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•	 Impaired vision 
•	 Individuals with neck pain

Outcome measures:
1.	 Deary-Liewald Time Task:

This software was designed by IJD and 
programmed by DL The software is used to assess 
the Simple Reaction time and Choice Reaction time. 
The programme is designed to run on all laptop and 
desktop computers and requires no special software. 
Participants are seated comfortably on a chair with 
a backrest in front of a laptop with the screen at—or 
slightly below—eye level, at least 20 inches (51 cm) 
from your eyes—about an arm’s length distance. 
One white square is positioned in the centre of a 
laptop screen, set against a blue background which 
is shown to the participant. The stimulus refers to 
the appearance of a diagonal cross within the square. 
Each time a cross appears, participant responds by 
pressing a key with the index /middle finger with 
their preferred hand as quickly as possible after which 
it disappears and another cross appears shortly after. 
Twenty trials are performed. The Deary-Liewald 
reaction time task is a reliable and valid method for 
obtaining measurements. There are also instructions 
for downloading and using the new reaction time 
programme, and they encourage other researchers to 
use it. Its reliability is observed to be 0.94.9

Figure 1: Simple Reaction Time Task
2.	 Cervicocephalic Relocation Test: 

Cervicocephalic relocation test (CRT) to the 
neutral head position (NHP),’’ originally described 
by Revel, Andre´- Deshays, and Minguet (1991). 
Participants were blindfolded and had to sit as far 
back in the chair as possible with their arms hanging 
by their sides, keep the shoulders against the backrest, 

and place the rear of their heels on the floor facing a 
white, plain wall 90 cm apart, with their heads in a 
neutral position, a laser pointer was attached to the 
head and a button was given to the subject to turn 
the laser light on/off when necessary. Once the 
neutral head position was achieved and memorized, 
the subjects pressed the hand held button so that the 
laser light turned on and the mark left on the wall 
could be recorded. Then after actively rotating the 
head on the horizontal axis to both right and left 
sides in the comfortable end range of movement, the 
participants relocated their heads on the trunk to the 
beginning neutral position that they had memorized. 
After each relocation, the subject pressed the button 
once more. No feedbacks were given during the 
procedure. Six trials were carried out for each right 
and left head rotation.4,10 If the mean value was higher 
than a threshold value of 7.1 cm or 4.5 degrees, the 
subject were considered as inaccurate. Target used to 
determine laser values (in degrees) of JPE based on 
the formula: Angle = tan -1 [error distance] [90 cm] its 
reliability is observed to be 0.81.10

Procedure

Approval from the Ethics Committee and MUHS 
was sought. Subjects were screened according to 
inclusion and exclusion criteria and only those eligible 
were included in the study (n=160). Asymptomatic 
young adults with forward head posture (CVA = 
<490). and age group of 18-30years were selected. 
Cervical proprioception and Simple Reaction time 
was recorded for each participant. The written 
informed consent was taken. Informed consent 
document was signed, retained by the principal 
investigator and a copy was given to the participant. 
Each participant participated in a single testing 
session and was given an information sheet to know 
the details of the study. The entire procedure was 
orally explained to the participant. Simple Reaction 
timeusing Deary-Liewald Time Task and Cervical 
proprioception using Cervicocephalic Relocation 
Test was recorded for each participant. The entire 
procedure took approximately 25-30 minutes. The 
Simple Reaction Time using Deary –Liewald time 
task was correlated with the Cervical Proprioception 
using Cervicocephalic Relocation Test scores. Data 
was analysed using Shapiro-wilk test. As data was 
not normally distributed, Spearman’s correlation 
coefficient was used for correlation analysis of 
cervical rotation of left and right side with SRT. 
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Figure 2: Participant performing SRT

Figure 3: Participant performing CRT

Data Analysis

•	 Data was analyse dusing Graph Pad Prism 
(Version9.4.0)

Table 1: Test for Normality

Test for Normality 
distribution

SHAPIRO-WILKTEST

W 0.8772 0.9727 0.9869
P value <0.0001 0.0029 0.1408
Passed normality Test 
(alpha=0.05)?

No No Yes

P value summary **** ** Ns
Number of values 160 160 160

Table 2: Correlation analysis of simple reaction 
time with right cervicalrotation joint position sense

S pearmanr
SRT with Right side

R 0.1192
95% confidence interval -0.04122 to 0.2737
P value
P(two-tailed) 0.1332
P value summary Ns
Exact or approximate P 
value?

Approximate

Significant?(alpha=0.05) No
Number of XY Pairs 160

Table 3: Correlation analysis of simple reaction 
time with left cervical proprioception

Spearmanr
SRT with left side

R 0.06212
95% confidence interval -0.09853 to 0.2196
P value
P (two-tailed) 0.4352
P value summary Ns
Exactor approximate  
P value?

Approximate

Significant? (alpha=0.05) No
Number of XY Pairs 160

Result

•	 Table 1, shows, Shapiro-Wilk test for the 
normality of data with results.

•	 The data was tested for normality using 
Shapiro-wilk test considering the sample 
size (N=160). Simple Reaction Time and right 
side cervical rotation proprioception data did 
not pass the normality test while the left side 
cervical rotation proprioception data passed 
the normality test.

•	 Therefore, correlation was measured 
using non-parametric test, i.e., Spearman’s 
correlation coefficient to find the relationship 
of Simple Reaction Time with right Cervical 
proprioception scores and Simple Reaction 
Time with left cervical proprioception scores. 

•	 Table 2: Correlation of SRT with Right 
cervical rotation proprioception showing 
Spearman’s correlation coefficient on the 
data, (r=0.1192, N=160) the results were 
found to be not significant (p value>0.05).

•	 This indicates that the rewash no correlation 
between SRT with Right cervical rotation 
proprioception.

•	 Table 3: Correlation of SRT with Left cervical 
rotation proprioception showing Spearman’s 
correlation coefficient on the data, (r=0.06212, 
N=160) the results were found to be not 
significant (p value>0.05).

•	 This indicates that there was no correlation 
between SRT with Left cervical rotation 
proprioception. 
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Discussion

The prevalence of FHP is 73 percent amongst 
students, which may be a result of their habit of 
studying with their necks flexed, or from using 
laptops and cell phones more frequently, or from 
adopting specific positions or adopting improper 
posture for an extended period of time, which may 
result in muscular imbalance and be one of the causes 
of forward head posture.3 Numerous research have 
shown that FHP can cause various abnormalities such 
as my of a scialtrigger points, cervicogenic headaches, 
neck pain, and are duction in lung capacity. Asa 
result, it’s critical for the rapists to conduct a valid 
evaluation of FHP in order to gauge the effectiveness 
of the irtherapeutic interventions.6

This study was conducted on 160 asymptomatic 
young adults with forward head posture measuring 
CVA = <490 between the age of 18 to 30 years with 
a meanage of 22.24±1.783 Years. Participants in 
our study were screened for FHP by measuring 
Craniovertebral ANGLE using on protractor mobile 
application for assessing Forward head posture 
ICC=0.8111

Forward head posture can be classified based on 
the CVA scores as:

Slight FHP = 48.7±2.5

Moderate to severe FHP =41.9±3.9.6

In our study the Mean CVA score was 46.49±2.759 
which corresponds to slight FHP with mean of 
48.7±2.5, as the participants were asymptomatic and 
young (mean=22.24 years).

In their study, Zahra Salahzadeh et al. found that 
the Craniovertebral angle method is widely used 
to assess forward head posture (FHP) and involves 
evaluating the position of the head in relation to the 
seventh cervical vertebrae.

CORRELATION OFSRT WITH CERVICAL 
ROTATION PROPRIOCEPTION OF  RIGHT AND 
LEFT SIDE:

The objective of our study was to find the 
relationship between Simple Reaction Time and 
Cervical Rotation Proprioception in Asymptomatic 
Young Adults with Forward Head Posture. The 
results showed no significant correlation of SRT with 

Cervical Rotation Proprioception for right and left side, 
as the participants in our study were asymptomatic 
young adults with mean of 22.24±1.783 years, had 
mild FHP and slightly higher Cervical Proprioception 
and Simple Reaction Time than normal.

It suggests that FHP along with degenerative 
changes due to aging or any musculoskeletal 
condition such as cervical spondylos is; trauma can 
be a risk factor affecting Cervical Proprioception and 
Simple Reaction Time.

In a study, Piotr Kocur et al. discovered that 
Age was negatively correlated with CVA values, 
which indicates a more anteriorly positioned head 
i.e., severity of FHP increases with age. Additionally, 
between the third and ninth decade of life, the SCM 
and UT muscles lose 1.5 percent of their elasticity each 
year and become stiffer.12 numerous factors relating 
to the composition and operation of the connective 
tissue influence myotonometric assessments of the 
biomechanical characteristics of muscle. This tissue 
develops the deep and superficial fascial layer that 
envelops and penetrates muscle tissue. In reaction 
to external pressures, my of ascialt issue’s structure 
and morphologyalter continuously and dynamically. 
Extracellular matrix morphology, or the amount 
of collagen and elastin 42, and especially collagen 
cross-linking 43, is known to have an impact on 
stiffness and elasticity. Therefore, we assume that the 
infiltration and degeneration of muscle connective 
tissue is the most likely

Cause of an increase in stiffness and loss 
inelasticity. The quantity of non-twitching connective 
or adipose tissue in skin and myofascial tissues rises 
with age, which affects both faster rates of ageing and 
higher rates of pain.

Conclusion

Our study concluded that there is no significant 
correlation of Cervical Proprioception with Simple 
Reaction Time in Asymptomatic Young Adults with 
Forward Head Posture.

Limitations

This study was conducted in a tertiary care 
hospital i.e., it was a unicentric study.  Therefore, the 
results cannot be generalized to a larger population.
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Abstract

Background: Overweight is a growing public health global epidemic that affects over 600 million people worldwide 
and leads to the development of multiple metabolic, mechanical, and mental health disorders associated with 
fatality. Binge eating disorder (BED) is a kind of eating entity associated with excessive weight. Nearly, 80% 
of those with BED have higher risk of psychopathology, including mood, anxiety, and sleep problems. Anxiety 
has repeatedly been associated with overweight and eating disorders. So, the aim of this study was to find the 
prevalence rate of state trait anxiety and binge eating disorder in overweight individuals.

Method: A self-administered questionnaire was prepared which consisted of survey related questions from State 
Trait Anxiety Inventory and Binge Eating Scale. Total 51 individuals were selected on the basis of selection criteria 
and the questionnaire was distributed amongst them. Data analysis using scientific calculation showed that there 
was high prevalence rate of high level of state anxiety, moderate level of trait anxiety with moderate level of binge 
eating in overweight individuals.

Conclusion: The study supported the alternative hypothesis and indicated that there was significant prevalence of 
state anxiety, trait anxiety as well as binge eating disorder in overweight individuals.

Keywords: State Trait Anxiety Inventory, Binge Eating Scale

Introduction

Overweight is defined by the World Health 
Organization (WHO) as an abnormal or excessive 
accumulation of fat in the body that can cause various 
changes in body functions and even behavior.1 By 
2025, it is envisaged that 2.3 billion adults around 
the world will be overweight, with 700 million 
individuals at risk for obesity.

The dominant pathogenesis is the imbalance in 
the processes involved in energy homeostasis, with 

an energy intake greater than energy expenditure, 
leading to energy storage.2 Numerous problematic 
eating behaviors (viz. binge eating episodes, loss 
of control over eating) and mood (viz. anxiety or 
stress) have shown an association with increased 
weight.3 Overweight is a major public health concern 
worldwide, with rates having nearly tripled since 
1975. Worldwide, 37.4% of the adult population 
is overweight, while 23.7% of adults suffer from 
obesity.4
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Binge-eating disorder (BED) is defined by several 
criterias. Individuals must report consuming an 
unusually large quantity of food in a short span of 
time (compared to what others may consume in a 
similar situation) in addition to experiencing a loss of 
control over one’s eating behavior during this period. 
In addition, at least three of the following features 
must also be present: consuming food much more 
rapidly than normal, eating food until uncomfortably 
full, consuming large quantity of food when not 
hungry, eating food alone to avoid embarrassment, 
or feeling frustrated, depressed, or guilty after eating. 

Those with BED have a high prevalence of 
physical and psychological comorbidities. Nearly 
80% of those with lifetime BED have suffered from 
disorders such as mood, anxiety, substance use, and 
eating disorders.5,6 In addition to psychiatric concerns, 
BED is independently associated with increased risk 
of physical comorbidities including chronic diabetes, 
hypertension, back/neck pain, chronic headaches, 
and other types of chronic pain.5

Anxiety has repeatedly been associated with	
overweight and eating disorders. It has a complex 
impact on food consumption and can increase 6-9 
or decrease food intake.10 Emotional eating is an 
inclination to eat in response to positive or negative 
emotions, with the foods chosen predominantly being 
energy-dense and appealing.11 This type of eating 
can result from numerous causes, such as using food 
to deal with negative feelings or confusing internal 
appetite and satiety with physiological changes 
connected with feelings. 

Kehan Bao et al. in 2022 found that the greater food 
addiction symptoms were more strongly associated 
with greater objective binge eating and with higher 
levels of anxiety in youth.12 There was also a small 
and significant positive correlation between food 
addiction symptoms and greater BMI in youth. So, 
excess weight with greater BMI is an important 
contributing factor for non-communicable chronic 
diseases (NCCD), as well as cardiovascular diseases 
(mainly coronary artery disease and cerebrovascular 
disease). From physiotherapy management point 
of view, it is necessary to know the prevalence 
and alleviate the levels of anxiety and binge eating 
by psychotherapeutic education, counseling and 
treatment to prevent complex clinical entities.

State Trait Anxiety Inventory (STAI): Anxiety 
is evaluated by the State-Trait Anxiety Inventory13, 
which consists of two scales, one of trait anxiety, 
which requires subjects to describe how they 
generally feel, and a scale of state anxiety, for which 
the subjects are instructed to indicate how they feel 
at that moment. These scales are independent, have 
different connotations, and can be calculated as 
indicators of a single type of anxiety.

Binge Eating Scale (BES): This tool is used 
to raise data about binge eating, evaluates the 
severity of binge eating in overweight people, being 
considered a valid tracking device. The BES is a 16-
item questionnaire assessing the presence of certain 
binge eating behaviors which may be indicative of an 
eating disorder.14

Materials and Method
Study Design: A Cross-Sectional study

Study Population: Overweight individuals 

Study Setting: Fitness centres in Vadodara city

Study Duration: One time (longitudinal) study

Study Period: 6 months (November 2022 – April 
2023)

Sampling Design: Convenience sampling method

Sample size: 51 individuals

Inclusion criteria:

•	 Age group - 20 to 59 years 
•	 Gender - both male and female
•	 Individuals having BMI 25 to 29.9 kg/m2

•	 Individuals who were able to comprehend 
commands

•	 Willingness to participate in the study

Exclusion criteria:

•	 Individuals on medication that may have 
altered gastrointestinal motility, appetite or 
absorption within the last 6 months including 
anti-anxiety drugs.

•	 Individuals undergoing psychological or 
psychiatrist treatment and not participating 
in any systematic weight loss programs.

•	 Disorder or condition that may affect appetite 
or weight viz. Type II diabetes mellitus, 
hyperthyroidism etc.
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Materials used:

•	 Stadiometer
•	 Weighing machine
•	 State trait anxiety inventory (STAI)
•	 Binge eating scale (BES)

Outcome Measures:
1.	 State Trait Anxiety Inventory (STAI): 

Spielberger, Gorsuch, Lushene, Vagg & Jacobs 
stated that it is a commonly used measure of state 
and trait anxiety. It is used in clinical settings to 
assess anxiety and to differentiate from depressive 
syndromes. It is also often used in research as an 
indicator of caregiver distress as mentioned by 
Ugalde et al. in 2014 and Greene et al. in 2017.

Anxiety Form Y, the most popular version, has 
20 items for diagnosing state anxiety and 20 items for 
trait anxiety.10

State anxiety items comprise of: “I am tense; I am 
worried” and “I feel calm; I feel secure.” Trait anxiety 
items consists of: “I worry too much over something 
that really doesn’t matter” and “I am content; I am 
a steady person.” All items are rated according to 
4-point scale (e.g., from “Almost Never” to “Almost 
Always”). Higher scores indicate greater anxiety.

Scoring:

a)	 20-34: Low Anxiety

b)	 35-49: Moderate Anxiety

c)	 50-64: High Anxiety

d)	 65-80: Very High Anxiety

2.	  Binge eating scale (BES): 

The BES comprises of 16 items measuring key 
behavioral (e.g., rapid eating, eating large amounts 
of food), and affective/cognitive symptoms (e.g., 
guilt, feeling out of control or unable to stop eating) 
that precede or follow a binge. Each item contains 
3 to 4 statements that are weighted response options, 
which reflect a range of severity for each measured 
characteristics.11

The scale’s possible total scores range between 
0 to 46, with higher scores indicating symptoms of 
severe binge eating. Marcus, Wing, & Lamparski 

stated that individuals may be categorized into three 
groups as defined by established cut scores of binge 
eating severity: no or minimal binge eating (score ≤ 
17), mild to moderate binge eating (score 18-26) and 
severe binge eating (score >27).

A self-administered questionnaire was prepared 
which consisted of survey related questions from 
State trait anxiety inventory (STAI) and Binge eating 
scale (BES).Total 51 individuals (aged between 20-59 
years) were selected (convenience sampling) on the 
basis of inclusion and exclusion criteria from various 
fitness centres in Vadodara. Proper knowledge & 
education regarding the study was provided to the 
participants prior to the commencement of the study. 
After taking consent from the participants, study 
was executed. The questionnaire was distributed 
amongst the participants selected for this study and 
the responses were recorded for further data analysis.

Results and Discussion

•	 Data was analyzed by Microsoft Excel 2019. 
Prior to the statistical test, data was screened 
for normal distribution by Shapiro-Wilk 
test. After normal distribution of the data, 
scientific calculation was applied for data 
analysis.

Table 1: Frequency of different age groups (in years)

Age 
(Years)

Frequency Percent Cumulative 
Percent

20-24 37 72.5 72.5
25-29 1 2 74.5
30-34 5 9.8 84.3
35-39 2 3.9 88.2
40-44 1 2 90.2
45-49 2 3.9 94.1
50-54 2 3.9 98
55-59 1 2 100
Total 51 100

Table 2: Mean Age (in years)

N 51
Mean 39.5
Std. Deviation 12.24

Interpretation: The above table shows that mean 
age of participants was 39.5 ± 12.24 years taken for 
this study.
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Table 3: Prevalence rate of State Trait Anxiety 
(STAI-S) in overweight individuals

State Trait Anxiety (STAI-S)
Low Moderate High Very High

Male 0 2 5 0
Female 1 21 21 1
Total 1 23 26 1

Table 4: Prevalence rate of State Trait Anxiety 
(STAI-T) in overweight individuals

State Trait Anxiety (STAI-T)
Low Moderate High Very High

Male 0 5 2 0
Female 1 21 20 2
Total 1 26 22 2

Table 5: Prevalence rate of Binge Eating (BES) in 
overweight individuals

Binge Eating (BES)
Non-

binging
Moderate 
Binging

High 
Binging

Male 1 2 4
Female 2 25 17
Total 3 27 21

The need of the hour is to explore the 
psychological outlook of individuals living with 
overweight by taking into account multiple 
psychological correlates of overweight such as self-
esteem, eating self-efficacy, perceived stress, physical 
hunger and body satisfaction and to compare their 
anxious symptomatology and levels of binge eating. 
Therefore, the need arises to quantify the existence 
of psychological profiles and eating disorders specific 
to male and female with overweight, as well as to 
investigate differences in the age, BMI, symptoms 
of anxiety and binge eating disorders. Thereby, we 
can know their prevalence and with the help of 
physiotherapy, we can provide adequate knowledge, 
counseling and treatment to prevent the occurrence 
of non-communicable disease and cardiovascular 
disease.

A British study which aimed at examining the 
association between sleep disorders, quality of 
life, anxiety and depression found out that these 

variables were highly prevalent among excessive 
weight individuals and more than two thirds of them 
reported poor sleep quality.15 

With these evidence based results, a Canadian 
study compared insomnia symptoms in individuals 
with BED and in those with no record of eating 
disorders. The results of this study provided 
evidence of sleeping difficulties in the presence of 
BED. Moreover, anxiety and depressive symptoms 
mediated the relation between the insomnia 
symptoms and binge eating, showing the significance 
of mood, anxiety and sleeping difficulties for the 
comprehension and treatment of binge eating.16

Suzimar de Fatima in 2020 found that the 
prevalence of minimally moderate levels of state 
anxiety in overweight individuals was 96%. When a 
comparison was done for anxiety with sleep patterns 
and binge eating, a positive correlation was found 
among the overall population and in young adults as 
well as an inverse relation between age and anxiety 
in adults who were 45 or older i.e. the higher the 
age for this category, the lower the anxiety score. 
No differences were found between sexes regarding 
scale scores; however 80.8% of the study sample was 
female and the highest rates of moderate anxiety and 
poor sleep quality were seen in middle-aged groups 
whose age coincides with the climacteric period.

Lizeth Cifuentes et al. in 2022 found associations 
between symptoms of anxiety, eating behaviours, 
and self-efficacy for eating. Patients with excess 
weight with symptoms of anxiety showed higher 
mean scores for emotional eating and uncontrolled 
eating and low self-efficacy for resisting eating in 
challenging situations.

In this current study, the dependent variable, 
Strait Trait Anxiety Inventory was used in the study 
which measured two types of anxiety; state anxiety 
and trait anxiety. The other dependent variable used 
was Binge Eating Scale which assessed the presence 
of binge eating severity in overweight individuals.

The results of this study (using scientific 
calculation) showed that there was high prevalence 
rate of high level (51%) of state anxiety, moderate 
level (51%) of trait anxiety with moderate level (53%) 
of binge eating in overweight individuals.
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Conclusion

The results of this current study supported the 
alternative hypothesis and indicated that there was 
significant prevalence of state anxiety as well as 
trait anxiety in overweight individuals. Moreover, 
the findings also showed the significant prevalence 
of binge eating disorder in overweight individuals. 
So, it was concluded that there was high prevalence 
rate of high level of state anxiety, moderate level of 
trait anxiety with moderate level of binge eating in 
overweight individuals.

Limitations

•	 The present study only examined a total of 51 
overweight individuals using a convenience 
sampling method and this sample size is 
not sufficient for identifying a significant 
prevalence rate of state trait anxiety and binge 
eating disorder in overweight individuals.

•	 This was a one time (observational) study, so 
no follow-up with the participants was taken.

•	 Gender distribution was unequal.

Ethical clearance: Ethical clearance was obtained 
from The Institutional Review Board from Pioneer 
Physiotherapy College, Vadodara.

Source of funding: Self

Conflict of interest: Nil 
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Abstract

Background: Trapezitis is one of the common inflammatory conditions seen among college going students due to 
prolonged faulty posture, overuse, stressful neck movement, etc. Students with trapezitis frequently report pain, 
restricted range of motion, and trouble doing regular tasks. The majority of college-bound youngsters have trigger 
points over their trapezius muscles. 

Need of study: There Is few Literatures or Research Work Available on This and No Comparison Is Done on 
Above Techniques.so this study was done to compare both the techniques. 

Objective: To compare the effectiveness of IASTM and ischemic compression in trapezius trigger points in college 
going students. 

Methodology: In this study, 45 participants were recruited based on inclusion and exclusion criteria. They were 
divided in 2 groups. group-A(n=23) (IASTM) and group-B(n=22) (IC). Each intervention was administered to 
them for a period of 2 weeks, 3 sessions per week in respective groups. Pre and post assessment was taken using 
following outcome measures VAS, NDI and cervical range of motion.

Result: Data was analysed by SPSS21, t-test was applied. Statistically significant improvements observed in both 
groups but more pronounced in group A(IASTM). VAS (3.0504) P (0.0042), NDI (6.20) P<0.0001.

Conclusion: The results suggested that IASTM gives better result than ischemic compression in relieving trapezius trigger 
points in college going students. 

Keywords: trapezius, trigger points, students, Instrument Assisted Soft Tissue Mobilization (IASTM), ischemic 
compression.

Introduction

The most frequent musculoskeletal pain, both 

traumatic and non-traumatic, is neck pain. Most of 
them complain of “non-specific neck pain” brought 
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on by poor postural habits or mechanical issues. (1) 

The dorsal side of the neck and trunk is where the 
trapezius, a sizable muscle, inserts into the thorax. It 
receives supply from cervical nerves (C3 and C4) 
and the motor spinal root of the accessory nerve (CN 
XI). (2)

Smartphones are one of the most used technical 
devices by people of all ages. According to a recent 
study, 79% of people between the ages of 18 and 
44 use cell phones with their hands bent, leaving 
them with only a few hours of the day without their 
smartphones. (3) Common causes of trigger point 
triggering include lack of exercise, prolonged poor 
posture, emotional stress, armrests that are too high, 
sitting without a firm backrest. head tilt, any position 
where the shoulder is held for long periods of time 
can maintain trigger points in this muscle. (4)

Trapezitis is inflammation of the trapezius 
muscle leading to pain, present even at rest and 
aggravated with activity, inflammation in the muscle 
causing spasms and tension of the trapezius muscle. 
(5) Pain occurs even at rest and worsens with activity; 
it can be transferred to another area from the site of 
primary inflammation. (6)

The IASTM includes a number of rigid materials 
(plastic or steel) instruments of various morphologies 
that can be manually used by the clinician depending 
on the depth of pressure applied or the clinical 
picture. These devices are designed to apply 
longitudinal pressure along the path of the muscle 
and/or connective fibres. (7)

The IASTM technique contains a protocol 
for treatment that contains several components: 
examination, warm-up, IASTM treatment Currently, 
benefits derived from IASTM include releasing skin 
constraints, breaking collagen cross-links, increasing 
blood flow and possibly increasing cell regenerative 
activity. (8) IASTM also improve muscle strength and 
joint range of motion. Despite extensive use of IASTM 
techniques research regarding its effect on myofascial 
pain reduction, is limited. (9)

The idea of ​​using an instrument is said to offer 
a mechanical advantage to the clinician by allowing 
deeper penetration and more specific treatment, 
while reducing stress on the hand. (10)

The ischemic compression technique uses the 
application of sustained pressure with sufficient force 
and for long enough to slow blood flow and release 
muscle tension. Once the pressure is removed, blood 
flows to the area that caused the trigger to stop 
working. (11)

Therefore, the present study has been undertaken 
to compare the effect of IASTM and IC onupper 
trapezius trigger points in college going students.

There is a dearth of literature present on Upper 
Trapezius Trigger Points in College Going Students 
so this study is aimed to determine the effect of 
IASTM and IC technique in college going student.

Aim and objectives

Aim:

To compare the effect of Instrument assisted 
soft tissue mobilization and Ischemic compression 
on upper trapezius trigger point in college going 
students.

Objectives:
1.	 To determine the effect of IASTM on pain 

intensity and neck disability index in upper 
trapezius trigger point in college going 
students.

2.	 To determine the effect of IC on pain intensity 
and neck disability index in upper trapezius 
trigger point in college going students.

3.	 To compare the IASTM and IC on pain 
intensity and neck disability index in upper 
trapezius trigger point in college going 
students.

Hypothesis:

•	 Null hypothesis: There is no significant 
difference in neck disability and pain in 
college going student treated with IASTM 
and IC.

•	 Alternate hypothesis: There is significant 
difference in neck disability and pain in 
college going student treated with IASTM 
and IC.

Materials and methodology

•	 Source of data: collage going students
•	 Study design: comparative study
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•	 Study duration: 6 months

•	 Study population: students with trepezitis

•	 Proposed sample size:45

•	 Sampling method: Convenient sampling 
method

Inclusion criteria 

•	 Participants within the age group of 18-26 
years 

•	 male and female both were included.

•	 VAS value between 4 to 7 out of 10, 

•	 Participants with unilateral or bilateral 
trapezius tender point, duration of the pain 
from 7 days to 1 month,

•	 participants willing to sign the written 
inform consent form

Exclusion criteria

•	 Recent history of trauma or fracture in 
cervical spine, recent cervical spine surgery, 
fracture of upper limb and cervical.

•	 Participants taking any anti-inflammatory 
drugs, brachial neuralgia.

•	 Prolapse intervertebral disc, neck deformities 
like scoliosis or torticollis.

•	 Any type of skin infection, Open wounds in 
upper back area, Hypersensitive skin.

Procedure

A comparative prospective study was conducted 
at MatrusriDavalba hospital, Varnama, Vadodara. It 
was conducted for duration of six months. Total of 58 
participants had participated in the study.

Total 58 participants were included and written 
informed consent was taken then baseline data and 
pre and post intervention assessment was done. After 
that the randomization within the groups was done 
by even and odd numbers Group A (n=23) (IASTM) 
and Group B (n=22) (IC).

The effectiveness of intervention was assessed 
using the outcome measure visual analogue scale 
(VAS), cervical range of motion by universal 
Goniometer and Neck Disability Index Questionnaire 
(NDI).

Group A (IASTM)

•	 Subjects received six sessions given in two 
weeks treatment of instrument assist soft 
tissue mobilization.

•	 Position of patient – sitting on chair hand 
supported on table and head resting on hand.

•	 Position of therapist- behind the patient 
towards involved side. 

•	 Technique: hot pack was given 15 min 
prior to treatment, treatment area exposed 
properly then gel was used for lubrication 
then instrument used at angle of 45 applied 
slow strokes on the muscle from origin to 
insertion (sweeping technique) for 3 min.

Group B (IC)

Fig 1: Flow Chart representing the procedure of 
selection of participants

Total number 
of participants 

n=58

Screening 
inclusion & 

exclusion criteria 
(n=45)

Group A (n=23) 
Instrument assisted 

soft tissue mobilization

Group B(n=22) 
Ischemic compression

Total no. of session 
=6 

(3 session per week 
/2 week)

Total no. of 
session=6 

(3 session per week 
/ 2 week)

4 dropouts due 
to redness and 
pain during 1 
week(n=19)

1 dropout due 
to pain during 2 

week(n=21)

Pre and post CROM, 
VAS and NDI score are 
taken before and after 

giving IASTM in upper 
trapezius trigger point 

Pre and post CROM, 
VAS and NDI score 
are taken before and 

after giving IC in upper 
trapezius trigger point 

Result
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•	 Subjects received six sessions given in two 
weeks treatment of ischaemic compression 
and trigger point pressure release.

•	 Ischaemic compression consisted of sustained 
deep pressure with the thumb on the upper 
trapezius trigger points for 30secs-1min.

•	 Pressure was released when there was 
decreased tension in the trigger point or when 
the trigger point was no longer tender or 1 
min had elapsed whichever occurred first.

•	 Trigger point pressure release is non-painful 
slowly increasing pressure with the thumb 
was applied over the trigger point until a 
tissue resistance barrier is felt

•	 This level of pressure was maintained until 
release of the tissue barrier is felt, at which 
time pressure is increased until a new barrier 
is reached.

•	 This process was repeated until there is no 
trigger point tension/ tenderness or 90 sec 
has elapsed, whichever occurred first

Outcome Variables:

VAS: It is a measurement instrument that tries 
to measure the characteristics or attitude that is 
believed to range across a continuum of values. A 
straight horizontal line of fixed 10 cm length with 
the ends defined as the extreme limits of the pain 
to be measured, oriented from left (no pain) to right 
(severe). (ICC=0.97).(12)

Cervical Range of Motion:

All the motions were assessed by using Universal 
Goniometer. This test has satisfactory psychometric 
properties with ICC measurements for intra and inter 
examiner reliability that ranges from 0.80 to 0.93.(12)

Neck Disability Index:

It is a patient - completed condition specific 
functional status questionnaire with 10 items. It has 
sufficient support and usefulness to retain its current 

status as the most commonly used self – report 
measure for neck pain. Each section is scored on a 0 
to 5 rating scale, in which zero means ‘No pain and 5 
means ‘Worst imaginable pain’. (12) 

Statistical Analysis

Descriptive statistical analysis obtained using 
frequency, percentage, mean, SD, CI, median and 
IQR. Paired t-test was used for the comparison of 

Pre and post data within the group. Unpaired 
t-test was used for the comparison of data between 
group A and Group B. All the statistical analysis was 
performed by using IBM SPSS version 29.0.0. 

Result

•	 Table 1 depicts Comparison of mean of 
VAS score between Group A and B Group. 
The mean value of VAS score in group A 
2.30±1.26(P value <0.0001) and group B 
3.60±1.43(P value <0.0001). 

•	 Graph 1 depicts Comparison of mean in post 
intervention between Group A and Group 
B using VAS where t value is 3.0504 and (p 
value >0.0042).

•	 Table 2 depicts Comparison of Post treatment 
mean difference values between Group A 
and Group B of cervical ROM between both 
the groups. 

•	 Graph 2 depicts Comparison of mean 
cervical range of motion between Group A 
and Group B.

•	 Table 3 depicts Comparison of mean in post 
intervention between Group A and Group 
B using NDI questionnaire and these table 
suggested that group A NDI score is less 
than 22% and group B NDI score is more 
than 22%.

•	 graph 3 depicts Comparison of mean 
difference between Post NDI values between 
both the groups.

Table 1: Comparison of mean of VAS score between Group A and B Group

VAS Mean ±SD Mean ÷SD ‘t value’ ‘p value’ Result 
pre post

Group A 5.50±1.15 2.30±1.26 13.5 <0.0001 Extremely significant
Group B 5.70±0.98 3.60±1.43 4.97 <0.0001 Extremely significant
Group A V/S 
Group B

Group A post 
2.30±1.26

Group B post 
3.60±1.43

3.0504 0.0042 Very significant
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Graph 1: Comparison of mean in post intervention between Group A and Group B using VAS where t value 
is 3.0504 and p value >0.0042 which is statistically significant, whereas within the group it was significant

Table 2: Comparison of Post treatment mean difference values between Group. cervical ROM between both 
the groups are as follow: Flexion: 38.85±3.42and 35.80±1.79 (p -Value: <0.0011), Extension:41.92±4.32 and 
40.44±5.01(p-Value:0.269), Left Flexion: 20.16±1.40and 12.85±2.65 (p – Value:<0.0001), Right Flexion: 20.25±1.52 
and 17.35±1.73 (p -Value: <0.0001), Left Rotation: 46.40±2.44 and 45.15±1.69(p -Value: 0.0673), Right Rotation: 
47.80±2.24and 44.80±1.47 (p -Value :<0.0001).

CROM GROUP Mean 
(difference) 

SD SEM ‘p’ value ‘t’ value Significance

Flexion A 38.8500 3.42 0.76 <0.0011 3.53 Very significant
B 35.8000 1.79 0.40

Extension A 41.9200 4.32 0.86 0.269 1.11 Not significant
B 40.4400 5.01 1.00

Left 
Flexion

A 20.1600 1.40 0.28 <0.0001 10.76 Extremely significant
B 12.8500 2.65 0.54

Right 
Flexion

A 20.2500 1.52 0.33 <0.0001 5.63 Extremely significant
B 17.3500 1.73 0.38

Left 
Rotation

A 46.4000 2.44 0.54 0.0673 1.88 Quite significant
B 45.1500 1.69 0.37

Right 
Rotation

A 47.8000 2.24 0.50 <0.0001 5.00 Extremely significant
B 44.8000 1.47 0.32

Graph 2: Comparison of mean cervical range of motion between Group.
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Table 3: Comparison of mean in post intervention between Group.using NDI questionnaire where t value 
is 6.20 and p value which is 0.0001 statistically significant, whereas within the groups it was significant

NDI Mean ±SD ‘t’ value’ ‘p’ value Result
pre post

Group A 45.90±2.97 19.65±1.81 26.25 <0.0001 Extremely significant
Group B 46.15±2.70 23.40±2.01 22.75 <0.0001 Extremely significant
Group A v/s 
Group B

Group A Post Group B Post 6.20 <0.0001 Extremely significant
19.65±1.81 23.40±2.01

Graph 3: Comparison of mean difference between 
Post NDI values between groups.

Discussion

The present study aimed at finding out the effects 
of instrument assisted soft tissue mobilization and 
ischemic compression in reducing pain on VAS scale 
and improving the cervical range of motion and NDI 
score in students with trapezitis. The results of the 
present study showed that both techniques effective 
for reducing pain and disability but IASTM produced 
better results with respect to pain, cervical range of 
motion and NDI. 

Clinicians claim that IASTM is a type of soft tissue 
mobilization technique that can more effectively 
reach tissues deeper in the body than the hands can, 
relieving myofascial adhesions, borders, tightness, 
fibrous nodules, crystalline deposits, and scar tissue. 
(13)

IASTM causes a localized minor injury to soft 
tissue that results in haemorrhagic changes in 
capillaries and other small blood vessels, which in 
turn triggers the body’s inflammatory response and 
launches the body’s reparative system. (14)

These results were in line with a study conducted 
by Dr. Basavaraj Motimath et al. In their study they 

found the immediate effect of Instrument Assisted 
Soft Tissue Mobilization (IASTM) With M2T blade 
technique in trapezitis.(15)

Conclusion

In the current study, application of IASTM once in 
3 days for 2 weeks to trigger points in upper trapezius 
muscle produced significant increase in flexion,both 
lateral flexion and rotation of cervical spine. It also 
reducing pain measured by VAS.These findings 
were more Statistically and clinically significant 
when compared with ICOur study concludes that 
IASTM is more effective with trapezitis than IC.so 
here our alternat hypothesis is accepted and our null 
hypothesis is rejected.

Clinical implication

IASTM is feasible, safe, fast and effective method 
for patients with trapezitis.

Limitation of the study

Small sample size and short period of intervention.

Future scope

Future research with more sample size and long 
period of intervention and cupping therapy could be 
compare with other techniques
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