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ABSTRACT

Background: Forward shoulder posture is identified when the acromion process is most anteriorly positioned
when compared with the position of mastoid process, which is characterized by acromion protraction infront
of the line of gravity as well as protraction, downward rotation and anterior tilt of scapula. It is one of the
common postural abnormality that accounts for 60% of shoulder abnormalities, with an incidence of 75% in
the right side and 66% in left side. The study aims to find the effect of scapular retraction exercises on shoulder
alignment, pulmonary function and aerobic capacity in subjects with forward shoulder posture.

Methods: The study was conducted on 14 subjects with FSP within the age group of 18 to 25. Scapular retrac-
tion exercises were given to the subjects for a duration of 3 weeks. Pre and post test values of scapular index,
chest expansion, incentive spirometry and six minute walk test was taken.

Results: Subjects showed statistically significant differences with a mean difference of 0.7(cm) for scapular
index right, 0.68(cm) for scapular index left, 0.59(cm) for upper chest expansion, 1.21(secs) for inspiratory hold
time using incentive spirometry and 6.79(m) for aerobic capacity (p<0.05, Cl =95%). Pre and post mean scores
of scapular index, chest expansion, inspiratory hold time and 6 minute walk test reveals that scapular retrac-
tion exercises has a positive impact on improving shoulder alignment, pulmonary function, and aerobic capac-
ity

Conclusion: Scapular retraction exercises is effective in improving shoulder alignment, pulmonary function
and aerobic capacity in subjects with Forward shoulder posture
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INTRODUCTION terized by acromion protraction infront of the

Forward shoulder posture (FSP), also called as line of gravity due to protraction, downward
rounded shoulder, refers to a posture charac- rotation as well as anterior tilt of scapula [1].
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Forward shoulder posture (FSP) is identified
when the acromion process is most anteriorly
positioned with comparison to the mastoid
process, when observed in lateral view [2]. FSP
is one of the common postural abnormality
that accounts for 60% of shoulder abnormali-
ties. Its incidence has been reported as 75% in
the right side and 66% in left side [3].

FSP can be caused due to various day to day
activities like repetitive overhead movements,
backpack carriage, mouth breathing, use of
computer, laptop or mobile phones and
prolonged study hours. It could be attributed
that, presence of excessive and habitual
flexion of the back eventually causes the
pectoral muscle to shorten and fix shoulder
in this forward position [4].

In a forward shoulder posture, anterior
muscles like Pectoralis Major and Minor,
Upper Trapezius, Serratus Anterior, and
Intercostals become tight due to being in a
shortened state, while the posterior shoulder
muscles such as Middle and Lower Trapezius,
Rhomboids and Rotator cuff muscles becomes
lengthened and weak [5].

It is seen that FSP may affect the pulmonary
function with a distinct decrease in respira-
tory values such as FEV1, FVC and FEV1/FVC,
which is caused due to various mechanisms.
Shortening of accessory muscles of respiration
such as Serratus Anterior, Intercostal muscle,
Pectoralis Minor in FSP may increase energy
expenditure and reduce respiratory values. FSP
also decreases the expansion of lungs during
inspiration and reduce compliance of respira-
tory system [6-8].

Maximal breathing capacity in patients causes
voluntary forcing of respiratory efforts and
exosorbant energy expenditure for the
respiratory muscle performance, which
becomes a leading factor of reduced aerobic
working capacity [9].

Scapular retraction exercises are a set of
exercises that helps to strengthen the
scapular retractors like middle Trapezius and
Rhomboids. It also helps to pull the scapula
back into proper position which will in turn
improve the shoulder alignment and FSP.

The present study aims to find the effect of
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scapular retraction exercise on improving
shoulder alignment, pulmonary function, and
aerobic capacity in subjects with FSP.

METHODS

The present pre-test, post-test single group
experimental study was conducted on 27
subjects who fulfilled the inclusion criteria.
Ethical approval was obtained from institu-
tional ethical committee and all subjects gave
their written informed consent. The included
subjects within the age group of 18 to 25, with
a scapular index value of 2.6 cm or more were
recruited from the physiotherapy college where
the study was performed.

The study included both males and females with
a BMI between 18 and 24.9. All subjects with
respiratory problems or breathing difficulties,
cardiac problems, recent surgery, fracture,
degenerative or inflammatory conditions of
spine & shoulder, spinal deformities, chest wall
deformities, shoulder deformities other than FSP,
history of neck pain, and shoulder pain were
excluded. Informed consent was taken from all
the subjects. Name, age, gender, weight, height,
BMI of each subject was recorded before the
study.

Shoulder alignment was measured using scapu-
lar index which is measured distance between
posterior acromion process and surface. Pulmo-
nary function was assessed using Incentive
spirometry and measurement of chest expan-
sion. Aerobic capacity was measured using
6MWT. Pre-test scores of scapular index, chest
expansion, incentive spirometry and 6MWT were
taken.

Subjects were given scapular retraction
exercise for 3 weeks. There are five sets of
exercises which included Standing chest
stretch, Camel stretch, Scapular band flye,
Scapular wall hold and Peanut thoracic
extension. Each exercise was done for 15 times
per day. They were allowed rest breaks
whenever required. The exercises were
continued up to 3 weeks. Post test values were
taken after the treatment of 3 weeks.

Statistical analysis was performed using SPSS
for Windows 10.0 (SPSS Inc.). Baseline
differences between the treatment and
control groups were compared using the
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Mann—-Whitney test for continuous variables
as appropriate. The within-group differences
were investigated using paired t-test for
parametric data. An alpha level of 0.05 was
used to test for statistical significance and all
tests were two-tailed. When the pre and post
means were compared using paired t test,
statistically significant difference was obtained
for all the outcome measures. Subjects showed
significant improvement in scapular index right
(t=5.967), scapular index left (t=10.494), chest
expansion (t=8.162), incentive spirometer
(t=4.05), and 6- minute walk test (t=2.785).

RESULTS

30 subjects who fulfilled the inclusion criteria
were included in the study Paired t-test was
used to compare the pre and post- test means.
There were 3 drop Outs, following in which, data
of 27 subjects were considered for data analy-
sis. The characteristics of the subjects at
baseline were normally distributed and are
presented in Table 1.

Mean difference between pre- test and
post- test values were 0.7(cm) for scapular
index right, 0.68(cm) for scapular index left,
0.59(cm) for upper chest expansion, 1.21(secs)
for inspiratory hold time using incentive
spirometry and 6.79(m) for aerobic capacity

When the pre and post means were compared
using paired t test, statistically significant
difference was proved for all the outcome
measures. (Table 2) Subjects showed
significant improvement in scapular index right
(5.967, p<0.05), scapular index left (10.494,
p<0.05), chest expansion (8.162, p<0.05),
incentive spirometer (4.05, p<0.05), and
6 -minute walk test (2.785, p<0.05). The results
demonstrated that scapular retraction exercise
showed improvement in the values of
scapular index, chest expansion, inspiratory
hold time and 6- minute walk test.

Table 1: general characteristics of subjects at baseline.

Gender (male/female) 12-15
Age (years) 19.57
Height (cm) 165.9
Weight (kg) 59.1
Height (cm) 165.9
Body mass index(kg/m?) 20.1

n =27, all values expressed in mean in mean, gender in
ratio, Baseline homogeneity analysed using Kolmogorov
- Smirnov test
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Table 2: pre and post values of outcome measures.

PRE TEST POST TEST p value
SI-R 4.3+1.11 3.6x0.79 <0.05
SI-L 4.47+0.96 3.786+0.93 <0.05
CE 1.48+0.34 2.07+0.18 <0.05
IHT 0.8611.16 2.07+£1.54 0.165
6 MWT 557.5+28.33 564.29+27.09 0.033

Values are expressed in mean * SD, level of significance
<0.05, data analysed using paired t test

SI-R - scapular index - right; SI-L - scapular index left; CE
- chest expansion, IHT - inspiratory hold time. 6 MWT -
6 minute walk test

DISCUSSION

This single group experimental study was done
to evaluate the effect of scapular retraction
exercises on shoulder alignment, pulmonary
function and aerobic capacity in subjects with
FSP. 27 subjects with FSP underwent a scapu-
lar retraction exercise for a period of 3 weeks.
Values of scapular index, inspiratory hold time
using incentive spirometry, chest expansion
and 6 minute walk test was measured before
and after the exercise program. The study
found a strong evidence that scapular retrac-
tion exercises showed significant differences
in the values of scapular index, inspiratory
hold time, chest expansion and 6 minute walk
test.

Exercise of scapular retraction muscle strength-
ening is proved to produce faster effects as a
type of FSP intervention when compared to
mere pectoralis stretching exercise. It is
expected that therapeutic effect can be
improved and the period can be shortened
when strength exercise for forward shoulder
posture is applied as a therapeutic interven-
tion [13].

All the muscles connecting to scapula
contribute to its optimal alignment. In Forward
shoulder posture, dominance of Rhomboids
and Levator scapulae activity leads to the
downward rotation and anterior tilt of scapula,
therefore placing the acromion process more
anteriorly. Scapular retraction exercises mainly
focus on strengthening muscles like Serratus
anterior, Upper and Lower Trapezius, which are
the main muscles responsible for the upward
rotation and posterior tilting of scapula. Lynch
S S et al, suggest that FSP was reduced by
strengthening of posterior shoulder muscles
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[14-23]. Strengthening these retractors pulls
the scapula backwards and rotate it upwards,
which in turn places the acromion process
more posteriorly. This is evident from the
change in the values of scapular index which
is the distance between acromion process to
the lying surface. The values were reduced sig-
nificantly in subjects with forward shoulder
and resulted in improving the alignment of
shoulder [19].

When FSP is maintained for prolonged
periods, it causes the shortening of the
anterior shoulder girdle muscles and places
humerus in internal rotation. This leads to
shortening of pectoralis major and minor, and
the intercostalis muscle which in turn increases
muscle tension around the chest wall leading
to reduction in thoracic range of motion [16].
Researchers have observed the link between
forward head, forward shoulder, and thoracic
kyphotic posture in their studies. Thoracis
kyphosis is always a added reason for
decreased chest wall movement [11]. Also,
weakness of middle and lower trapezius
reduces the ability to raise and expand the
chest and alters the inspiratory mechanics [15].
Imbalance in these musculature due to
weakness and shortening changes the
articular movement available for breathing and
influences the lung compliance [18]. Diab AA
et al, suggested that the strengthening
exercises of back muscles using elongation and
elastic bands helps to stretch anterior
musculature [14], which in turn helps to
reduce the tension around chest wall and
improves chest thoracic range of motion.
Meanwhile strengthening of the posterior
musculature improves the ability of the chest
to expand.

Diaphragm, which is the major muscle of
inspiration, has several attachments to ribcage
and associated bony structures. Changes in the
position of these structures alters the proper
functioning of the diaphragm. Normally it
contracts and relaxes in order to maintain
proper breathing mechanics and also contrib-
utes significantly to spine stability and rib cage
movement. If any restriction of the ribcage
occurs during slouched position, it limits the
mobility of the diaphragm which subsequently
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induces alteration in breathing mechanics [19].
This contributes to reduction in lung volumes
and capacities and limits the ability to
maximise the lung capacity. Increase in values
of upper chest expansion and changes in
inspiratory hold time measured using
incentive spirometry proves that scapular
retraction exercises reverse the entire patho-
mechanics of breathing and helps to improve
pulmonary functions.

Aerobic capacity refers to the functional
capacity of cardiorespiratory system to
provide oxygen to the circulating blood. It is
directly proportional to the capacity of
cardiorespiratory system to supply oxygen.
Decreased lung ventilation is always associated
with decreased maximum 02 consumption
[20-22] and studies states that impairment of
pulmonary function leads to fatiguability and
reduction in exercise tolerance [21]. Therefore,
improvements in the lung volumes and
capacities may be the possible reason
responsible for the changes in values of
aerobic capacity [20].

Hence it can be concluded that the scapular
retraction exercise has a positive effect on
improving the shoulder alignment, pulmonary
function, and aerobic capacity in subjects
with FSP.

CONCLUSION

Results of the study states that scapular in-
dex, chest expansion, inspiratory hold time
and 6 minute walk test reveals that scapular
retraction exercises has a positive impact on
improving shoulder alignment, pulmonary
function, and aerobic capacity. It can be
concluded that scapular retraction exercises
is effective in improving shoulder alignment,
pulmonary function, and aerobic capacity in
subjects with FSP. Hence, scapular retraction
exercises can be included in exercise programs
for improving forward shoulder posture

ABBRAVATIONS

FSP- Forward Shoulder Posture

FEV1- Forced Expiratory Volume in First Second
FVC- Forced Vital Capacity

6MWT- Six Minute Walk Test

COPD- Chronic Obstuctive Pulmnary Disease
BMI- Body Mass Index

VO2MAX- Maximal Oxygen Consumption
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