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ARTICLE INFO ABSTRACT

Chronic obstructive pulmonary disease is considered as a systemicdisease affecting lungs as well as many
other organs [12]. Their manifestations lead to skeletal muscle dysfunction mainly affects leguscles as Muscle
fatigue is more predominant than dyspnea in some patients with COPD [19]. The severity of COPD
progresses to restriction of upper limb usage, as hyperinflation of chest places pectoralis major muscle in
shortened position and secondary postural deformities develop such as elevated shoulder girdle, protracted and
abducted scapulae with medially rotated humerus, increased tightness and stiffness of accessory muscles of
respiration, increased work of breathing [12]. The purpose of this study was to enhance chest expansion and
facilitate the normal respiratory pattern of breathing, as the patients with COPD more commonly use
accessory muscles for breathing which becomes tightened. The study was conducted for a period of 4-week
which uses simple exercises and is cost-effective. The results showed significant improvement in Group A
which consists of respiratory accessory muscles stretching with co-ordinated breathing exercise in COPD
patients over Group B, which consists only of conventional therapy. Lanza Fde et al. demonstrated that chest
wall mobility is associated with the lung volume. It shows that greater the respiratory muscle strength
increases the lung volume, greater the expansion of both the upper and lower rib cage enhancing the chest
wall mobility during inspiration [13]. Results of this study show that stretching enhances the chest expansion
by lengthening the accessory respiratory muscles. This study has used exercise regiment which consists of
stretching respiratory accessory muscles with coordinated breathing exercise in COPD patients. Once the
patient gets accustomed to the exercise in the hospital it requires no equipment at all, is easy to perform, thus
making pulmonary rehabilitation cost-effective, which is well suitable for Indian population. The active
method of treatment included in this study appears to be safe and effective in chronic respiratory patients.
However, this study has provided evidence that hold and relax stretching techniques can improve the
restrictive component of COPD and improve chest wall mobility by increasing chest expansion, reduced
dyspnea level and increase exercise tolerance level by improving 6 minutes walk distance in patients with
COPD in the short-term.
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flexibility of muscles through stretching where contraction of the
agonist against resistance takes place. Self-stretching, passive
mobilization of joints and massage are also other techniques to

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is considered as a
systemic disease affecting not only lungs but also peripheral muscular
system which further contributes to decrease oxygen delivery [1].
COPD is one of the leading cause of mortality and morbidity as the
disease prevalence rate is underestimated due to the delay in diagnosis
of the disease [2]. The disease is progressive and is characterized by
acute exacerbations causing breathlessness, cough, and respiratory
distress. The primary cause for COPD is repeated exposure to
cigarette smoke, although occupational exposures may contribute
toward its development. However, cigarette smoking plays a vital role
[3]. The respiratory muscles are expected to function continuously
throughout life to provide the appropriate level of ventilation for
meeting the metabolic demands raised in the body [4]. Although
various recommendations for management of COPD is available,
concentratingon the peripheral muscular system helps to increase

manage peripheral muscle system [5]. In patients with severe COPD,
mechanical efficiency of respiratory muscles causes decreased rib
cage motion and increase abdominal motion leading to paradoxical
pattern of breathing [6] which is common in diaphragm dysfunction.
Due to dysfunction of diaphragm, accessory muscles of respiration
play a major role. They are scalene, sternocleidomastoid, upper
trapezius, pectoralis major, and serratus anterior. The activity of these
muscles elevates shoulder girdle and increases vertical motion of the
rib cage during the inspiratory phase of breathing. Retraction of these
soft tissues and muscles around the chest wall limits the chest
expansion [7]. These accessory muscles including abdominal muscle
weakness and tightness could affect the diaphragm and cause severe
breathlessness and poor exercise tolerance level. Respiratory muscle
stretch is a technique originally developed to alleviate exercise-
induced respiratory distress in patients with the chronic pulmonary
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disease. In this technique afferent activities of external and internal
intercostals muscle spindle are lengthened, to alleviate dyspnea to
minimize the atrophy of respiratory muscles and facilitate coordinated
contraction of respiratory muscles [8]. Systemic manifestations of
COPD are known to involve both respiratory and peripheral muscles;
respiratory muscles among COPD are exposed to potential imbalance
between the needs and demands [9]. Lengthening of soft tissue
around the chest wall and respiratory muscles helps efficiently in the
contraction force and chest movement by gaining the lung volumes,
breathing control [10]. Muscle stretching is a technique which is widely
used in a rehabilitation program to increase flexibility as the muscle
fibers are incapable of lengthening by itself, soit requires an external
force, respiratory muscle are functional complex group of muscles.
Stretching of muscle fibers promotes increase in the number of
sarcomeres. In patients with COPD, muscle length would increase the
efficacy of respiratory muscles and promote respiratory mechanics
[11]. Due to the accessory muscle tightness in COPD patients, chest
expansion is decreased, where the rib cage movement is also reduced
which leads to hyperinflation leading to a chronic reduction of the
opposition zone of the diaphragm. Therefore, this study focuses on
chest mobilization technique by stretching the respiratory accessory
muscles to determineits effects on chest expansion, dyspnea level, and
exercise tolerance.

METHODS

An experimental study was performed after obtaining Ethical
Committee approval at Durlabh ji Medical College Hospital; the
study included 30 participants at Durlabh ji Medical College
Hospital. An informed consent had been obtained from all the
participants before initiation of the study. Male and female
participants aged between 30 and 55 years, diagnosed with COPD
according to GOLD classification included dyspnea, ex- smokers,
those with or without medications. Study excluded those with lung
carcinoma, recent surgery history, any acute inflammatory
conditions, smoking habit, unstable vital signs, and recent chest
injuries. The following which Group allotment was randomized and
was divided into two groups: Groups A and B. All the subjects
underwent pre-test measurement for chest expansion, dyspnea level
with modified Borg scale and exercise tolerance measured using 6
minutes walk test and the same tests was repeated for post-test
following the treatment duration of 1-month. .

Group A

Group A - The experimental group was treated with hold and relax
techniques of stretching to respiratory accessory muscles with
coordinated breathing exercise. During hold time, the patient was asked
to breathe in and during relax time breathe out.

The main respiratory accessory muscles were involved in stretching, o
and the procedure is explained below: .

Upper trapezius

o Position of the subject: Sitting position and lean the neck to
the opposite side

e Procedure: The therapist asked the subject to laterally flex the
neck and head from side being stretched and slightly flex neck
forward and depress the shoulder along with breathing exercise
during holdand relax time.

Sternocleidomastoid

« Position of the subject: Standing or sitting position and align the
spine and neck in neutral position

«  Procedure: The therapist asked the subject to position the head in
flexion, ipsilateral side flexion, and contralateral rotation along with
breathing exercise during hold and relax time.

Treatment protocol

» Hold time: 10 seconds/muscle.

» Repetitions: 10 times/minutes for each muscle.
o Frequency: 4 times a week

e Duration: 1 month.

Group B: The control group was treated with conventional methods
of the treatment which included diaphragmatic breathing exercises
and thoracic mobility exercises.

Diaphragmatic breathing exercise

» Position of the subject: Sitting or half lying

o Procedure: The therapist asked the patient to place one hand on the
patient’s chest region and the other on the abdomen, and the patient
was asked to breathe slowly and comfortably with inspiration and
expiration - 4 times/week with - 10 repetitions/3 set/session/day.

Thoracic mobility exercises

o Position of the subject: Sitting

o Procedure: The patient was asked to exhale while bending
forward to touch the floor with arms crossed at the feet, then the
patient was asked to extend up while taking a deep inspiration
and lift the arm up with a frequency of 4 times/week - 10
repetitions/3 set/session/ day.

RESULTS

From the statistical analysis made with the quantitative data revealed
statistically significant difference between the Groups A and B, and
also within the group. Comparison of pre- and post-tests results of
chest expansion measurements for Group A (Table 1) and Group B is
shown in Table 2. Both Groups A and B post-test mean value of chest
expansion were compared in the Graph 1 which shows that Group A is
greater significant than Group B with the p=0.001.

Pectoralis major

Position of the subject: Standing: Procedure: The therapist asked the
subject to stand tall with the help of the forearm against a wall and the
elbow to bend 90° on the sideto be stretched, then gently turn the body
away from the wall untila mild to moderate stretch is felt across chest
along with breathingexercise during hold and relax time.

Lattismus dorsi

Position of the subject: Standing.

Procedure: The therapist asked the subject to stand tall and put onearm
overhead and use the other arm to grasp the elbow or wrist and gently
pull down toward the opposite shoulder along with breathing exercise
during hold and relax time.

Scalene

Position of the subject: Sitting or standing position.
Procedure: The therapist asked the subject to place hand over the
head and pull to the side to stretch the muscle along with breathing

exercise during hold and relax time.

Serratus anterior

Position of the subject: Standing straight and placing both hands at
the back.

Procedure: The therapist asked the subject to reach behind the backand
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hold hand together and pull involved side across back at waist level
and asked the subject to relax and repeat on opposite side along with
breathing exercise during hold and relax time.

breathing which becomes tightened. The study was conducted for a
period of 4-week which uses simple exercises and is cost-effective.
The results showed significant improvement in Group A which

Table 1. Comparison of pre- and post-operative results of chestexpansion measurements for Group A

Group A chestexpansion Mean+SD t value p value
Pre Post

Axilla level 0.787+0.508 1.460+0712 8.8729 0.0001

4 ICS level 1.093+0.524 1.500+0.562 17.8226 0.0001

Xiphi level 1.113+0.587 1.493+0.595 9.3889 0.0001

SD: Standard deviation, 4 ICS: 4th Tntercostal space

Table 2. Comparison of pre- and post-operative results of chest expansion measurements for Group B

Group B chestexpansion Mean+SD t value p value
Pre Post
Axilla level 0.600+0.355 0.860+0.414 5.344 0.0001
4 ICS level 0.740+0.676 0.800+0.366 3.6742 0.0025
Xiphi level 0.760+0.269 0.820+0.273 3.6742 0.0025
SD: Standard deviation, 4 ICS: 4th mercostal space

Table 3. Comparison of pre- and post-operative results for modified Borg scale between Groups A and B

Group MeantSD p value
Pre Post

Modified Borg scale

A 1.23+1.02 1.17+0.08 0.001

B 2.53+1.060 2.27+1.100

SD: Standard deviation

T bl A:Camnaricon afnra-and nast-anaerative ragulis for
aADl€ 4! LOiiiparissii O pic- diili pOST-Operaltive resuiis ion

6 minutes walk test

Group
MeanxSD

tvalue

p value

Graph 1. Comparison of post-test results of chest expansion measurement between Groups A and B

Table 3 shows the comparison of pre- and post-tests results
between Groups A and B of modified Borg’s scale. Group A is
greater significant than Group B with the p=0.001. Pre- and
post-tests values of 6 minutes walk test were compared
between Groups A and B shown in Table 4. The post-test mean
value of 6 minutes walk test in Group A is greater significant
than Group B with the p=0.001. Statistical analysis shows that
there is a significant difference between pre- and post-tests mean
values in both groups. Group A being highly significant with a greater
difference in pre- and post-tests values with a p<0.0001 for chest
expansion measurements, modified Borg’s scale and 6 minutes walk
test.

DISCUSSION

Chronic obstructive pulmonary disease is considered as a systemic
disease affecting lungs as well as many other organs [12]. Their
manifestations lead to skeletal muscle dysfunction mainly affects leg
muscles as Muscle fatigue is more predominant than dyspnea in some
patients with COPD [19]. The severity of COPD progresses to
restriction of upper limb usage, as hyperinflation of chest places
pectoralis major muscle in shortened position and secondary postural
deformities develop such as elevated shoulder girdle, protracted and
abducted scapulae with medially rotated humerus, increased tightness
and stiffness of accessory muscles of respiration, increased work of
breathing [12]. The purpose of this study was to enhance chest
expansion and facilitate the normal respiratory pattern of breathing, as
the patients with COPD more commonly use accessory muscles for

consists of respiratory accessory muscles stretching with co-ordinated
breathing exercise in COPD patients over Group B, which consists
only of conventional therapy. Lanza Fde ef al. demonstrated that chest
wall mobility is associated with the lung volume. It shows that greater
the respiratory muscle strength increases the lung volume, greater the
expansion of both the upper and lower rib cage enhancing the chest
wall mobility during inspiration [13]. Results of this study show that
stretching enhances the chest expansion by lengthening the accessory
respiratory muscles. Puckree concluded that intercostals stretch was
effective in altering the breathing pattern sufficiently by stretching
the intercostals spaces during inspiration and improved gas exchange
in patients with pulmonary disorders [14]. Wada et al. evaluated
effect of respiratory muscle stretching on thoracoabdominal
mechanics and functional capacity in COPD patients and found that
respiratory muscle stretching improves the ventilatory capacity and
functional capacity of the individual by reducing dyspnea [15]. This
study has used exercise regiment which consists of stretching
respiratory accessory muscles with coordinated breathing exercise
in COPD patients. Once the patient gets accustomed to the exercise in
the hospital it requires no equipment at all, is easy to perform, thus
making pulmonary rehabilitation cost-effective, which is well suitable
for Indian population. The active method of treatment included in
this study appears to be safe and effective in chronic respiratory
patients. However, this study has provided evidence that hold and relax
stretching techniques can improve the restrictive component of COPD
and improve chest wall mobility by increasing chest expansion,
reduced dyspnea level and increase exercise tolerance level by
improving 6 minutes walk distance in patients with COPD in the
short-term.
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