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Abstract

Background: A degenerative condition called adhesive capsulitis, also known as “frozen
shoulder”, causes excruciating discomfort when moving and restricts the range of motion
(ROM). The purpose of this study is to determine whether diaphragmatic breathing exercises
have any immediate impact on pain and joint mobility in individuals with adhesive capsulitis.
Patients and procedures A total of 24 patients who reported adhesive capsulitis were included
and divided into two equal groups: group A (control) and group B (experimental). Group B
underwent one session of 20 minutes of diaphragmatic breathing exercises while group A
received no treatment at all and simply rested on a chair for the duration of group A's
treatment. A visual analog scale was used to quantify shoulder pain, and a universal
goniometer was used to measure the shoulder range of motion. Results: There was a
significant difference (p<0.005) between pre-and post-test mean values, with the experimental
group experiencing a post-treatment significant decrease in pain and an increase in mobility
(B). Diaphragmatic breathing exercises had an immediate impact on shoulder discomfort and
range of motion in people with adhesive capsulitis. Since most interventions are limited in the
early stages of the disease because of the severity of the pain, this result is essential for
physiotherapists and patients. Additional longitudinal research is required
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Range of Motion.

1. Introduction

Adhesive capsulitis, also known as "frozen
shoulder," is a degenerative condition that typically
affects persons between the ages of 40 and 60.
(Shanahan and Sladek, 2011). Adhesive capsulitis is
becoming more common in younger generations.
Due to joint adhesion, synovial membrane
hyperplasia, diminished joint cavity, tight capsule,
and tissue proliferation-related discomfort and
hypomobility restrict patients’ daily activities
(Akpinar, et al., 2003; Loew et al., 2005).

Particularly, adhesive capsulitis reduces the
shoulder's ability to abduct, rotate internally, and
rotate externally. Patients who are in the early
stages of the disease report having severe shoulder
joint pains (Hamdan et al., 2003). Additionally,
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patients with adhesive capsulitis report persistent
night pain, which leads to motor control issues,
balance issues, a reduction in quality of life,
psychological issues, and eventually weakening of
the shoulder muscles (Cho et al., 2002; Kim et al.,
2011). (You and Jung, 2001). Decreased working
productivity, also had enormous economic effects
on towns, sectors, and individuals (Sundstrup and
Andersen, 2017).

Because each patient should receive tailored care, it
is crucial to take into account their symptoms and
stage of the ailment when choosing a frozen
shoulder treatment strategy (even when they
overlap). Unlike stretching in the later stage, the
early stage demands treatments to regulate
inflammation and ease pain (Murray et al., 2013). In
stage 1, Priority should be given to educating the
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patient about activity moderation and positioning.
Patients who have stage 2 frozen shoulder respond
well to physical therapy and stretching. The capsule
should be stretched enough to allow for typical
glenohumeral biomechanics. The intensity of this,
however, should be determined by the level of pain
(Laubscher and Rosch, 2009).

Active exercises are done in the range of pain-free
motion and pendulum exercises are more helpful
than intensive physiotherapy in alleviating frozen
shoulder discomfort than passive stretching and
manual mobilization (Diercks and Stevens, 2004).
Accordingly, it was proposed and predicted that
breathing exercises could reduce discomfort and
increase mobility in this disease's early stages
without provoking symptoms.

In the pilot, uncontrolled, and case studies,
diaphragmatic, abdominal, or deep breathing
exercises were found to reduce pain, enhance
function, and improve balance in both healthy
people and patients with shoulder pain and rotator
cuff injuries (Lee, 2015; Stephens et al., 2017,
Fernandez-Lopez et al., 2021). However, the
authors found no randomized controlled trial in the
literature that examines the quick results of
diaphragmatic ~ breathing  exercises in  the
management of adhesive capsulitis.

In order to better understand how diaphragmatic
breathing exercises affect shoulder discomfort and
range of motion in patients with adhesive capsulitis,
this study will look at their immediate effects.

2. Patient and Methods

Type of study: The current work is a
randomized controlled clinical trial.

Study setting: The investigation was conducted at
Badr University's outpatient clinic. This study was
carried out in accordance with the Declaration of
Helsinki's code of ethics and was ethically approved
by the faculty of physical therapy at Modemn
University for Technology and Information (MTI)
(No: REC/2111/MTI.PT/2301241). Before taking
part, participants had to complete informed
consent papers.

Study population

All cases (24), aged 40-60, who were admitted to
the Badr University out-clinic period, complained of
pain and a restriction in shoulder range of motion
and were given an official diagnosis of adhesive
capsulitis by a doctor, were included.

Exclusion criteria

Smoking
Neurological pathology.

Respiratory disorders

Cardiological complications.
Shoulder or thoracic surgery.
Shoulder dislocation or subluxation.

Population and study settings
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The cases were instructed to select a slip from an
envelope containing the group allocation number
after the twenty-four patients were randomly split
into two equal groups.

First, Group (A) or an untreated control group (only
rested on a chair for 20 minutes). Second, study
group (B), received diaphragmatic breathing
techniques. The patient was told to inhale slowly
and deeply through the nose for 4 seconds and
expel through the mouth for 6 seconds while in the
semi-fowler posture with flexed knees. The patient
then placed one hand on the chest and the other
on the abdomen. To prevent fainting and dizziness,
patients performed cycles of 3-4 repeats repeatedly
for 20 minutes, with a break of 2-3 minutes in
between. The afflicted shoulder was placed in
postures that limited its range of motion while
breathing.

According to the research by Mullaney et al., a
universal goniometer was adopted to assess the
shoulder's range of motion (ROM) in flexion,
abduction, and rotation (2010). A cross mark was
placed on the lateral aspect of the center of the
humeral head just below the acromion process to
measure the flexion while the arm was raised
vertically from the supine position (fulcrum).

Two cross marks were positioned: one along the
midline of the thorax and two along the midshaft of
the humerus, aligned with the greater tuberosity
and lateral epicondyle of the humerus. The angle of
the arm stretched laterally from the position where
the upper trunk was fixed and with the thumb
pointing up towards the ceiling was used to
quantify abduction movement. The coracoid
process was given a cross (fulcrum).

Along the humeral shaft, a cross mark was made,
and a second cross mark was made along the
midline of the thorax. With the upper trunk
immobile, the arm abducted by 90 degrees, and
the elbow bent by 90 degrees, the internal and
external rotations were measured as the maximum
angles of moving away and towards the head,
respectively. At the olecranon process (fulcrum), a
cross mark was made, and a second cross mark was
made at the ulnar styloid process.

The intensity of the pain experienced while the
shoulder joint was manipulated was measured using
a Visual Analog Scale (VAS). It consisted of a
straight line of 100 mm in length, with the left end
(0 mm) representing a condition of no pain and the
right end (100 mm), the highest level of agony
(Lunderberg et al., 2001).

Before beginning the diaphragmatic breathing
exercise and 20 minutes after the study group's
session began, the tests were carried out.
Measurements were performed before and after 20
minutes of comfortable chair relaxation in the
control group. The participants were screened
based on exclusion criteria using their demographic
information and past.

3. Statistical Analysis
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Unpaired tests and descriptive statistics (Means,
Standard Deviations, Counts) were adopted in the
current research work to compare subject
characteristics (other than sex) and results between
groups. The chi-squared test was adopted to
evaluate the distribution of gender. The comparison
of results between pre-and post-treatment among
groups was done using a paired t-test. All statistical
tests had a noticeable threshold of p< 0.05. The
statistical package for social studies (SPSS) version
24 for Windows was adopted for all statistical
calculations.

4. Results

All included cases were analyzed with no drops as
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Enrollment
A d for
eligibility (n=24)

Allocation

Randomized (n=24)

Patients with
adhesive capsulitis

Analyzed

Ui

Group A (n=12)

Patients rested
comfortably for 20
minutes on chair)

Group B(n=12)

Patients carried
out diaphragmatic
breathing exercises

Figure (1): Flow chart of the patients.

The demographic data of both groups’ cases were
portrayed in (table 1) & (figure 2).

shown in the flow chart of the Eatients (Figure 1).

Variable Groups i +SD p-value
Group (A) 49.6 + 4.9
Age (years) Group (B) 495=48 !
Sex distribution (male/female) g:gﬂg E@; 2;2 1
L Mean. SD: Standard Deviation p-value: Probability value.

50 -
499 4
49.8 1
49.7 4
496 -
495 +
494 +
493 4
49.2

Group (A) | Group (B) Group (A) | Group (B)

Sex distribution (male
percentage)

Age (years)

Figure (2): Chart showing sex distribution (male
percentage) and mean values of age in both groups.

Shoulder pain

Within-groups comparison

X + SD values of the visual analog scale (VAS) in
the pre-and post-test of both groups were
presented in (table 2) and (figure 3). There was no
clear disparity (p= 1) when comparing pre and post-
test mean values in the control group. Nevertheless,
there was a clear difference (p<0.001) in the study
group with a marked reduction of pain post-
treatment (table 2) and (figure 3).

(b) Between-groups comparison:

When comparing the two groups (A and B) before
treatment, there was no marked disparity (p= 1).
While there were clear variances post-test (p=
0.000) in favor of the study group (table 2) and
(figure 2).

Shoulder pain X +SD MD p-value
Pre-treatment Post-Treatment
Group (A) 4.83 = 0.84 4.83 + 0.94 0 1
Group (B) 483 +£0.94 26 =1.1 2.25 0.000"
MD 0 2.25
p-value 1 0.000"

L Mean. SD: Standard Deviation. MD: Mean Difference. p-value: Probability value

M Pre- test

M Post-test

Group (A)

Group (B)

Figure (3): pre-and post-treatment mean values of
shoulder pain in both groups.
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Shoulder range of motion:

Within-groups comparison:

X + SD values of shoulder range of motion (ROM)
of external rotation, abduction, internal rotation,
and flexion pre-and post-treatment in both groups
were presented in (table 3) and (figure 4). There was
no noticeable disparity (p>0.27) when comparing
pre-and post-test mean values in the control group.
However, there were marked differences in
shoulder ROM (p<0.005) in the study group with a
clear increase in ROM post-treatment (table 3) and
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(figure 4).
(b) Between-groups comparison:
There was no clear variances pre-test between
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there was no clear disparity between groups post-
test in shoulder ROM (p>0.063) except external
rotation ROM (p=0.033) which was markedly higher

grouis in shoulder ROM values (i>0.51). As well, in favor of groui B (study) (table 3) and (figure 4).

Figure (4): Pre- and post-treatment mean values of
shoulder ROM in both groups.

5. Discussion

Due to degenerative changes in the shoulder joint
and its surrounding tissues, adhesive capsulitis is a
musculoskeletal condition with adherence to the
surface of the joint. This alteration is accompanied
by severe discomfort, which gradually reduces the
shoulder range of motion and muscle strength and
seriously impairs the patient's everyday activities
(Neviaser and Hannafin 2010; Donatelli et al., 2014;
Ryan et al., 2016).

In the currently proposed investigation, it was
discovered that 20-minute sessions of deep
breathing exercises considerably reduced shoulder
pain and increased range of motion, particularly in
the external rotation, in patients with adhesive
capsulitis.

The current study's consequences were consistent
with previous research (Friesner et al., 2006;
Schaffer and Yucha, 2004; Lee, 2015; ahin and
Kocamaz, 2021) that found that deep breathing

Shoulder ROM X 5D MD p-value
Pre Post
Shoulder external rotation
Group (A) 44.25 = 10.74 447 = 13.7 -0.42 0.85
Group (B) 44,6 = 13.7 57 +12.6 -12.25 0.000"
MD -0.42 -12.25
p-value 0.94 0.033"
Shoulder abduction
Group (A) 73.7 £ 13.7 78.2 + 18.9 -4.5 0.27
Group (B) 78 = 20 85.7 = 20.7 -7.5 0.008"
MD -4.5 -7.5
p-value 0.51 0.37
Shoulder internal rotation
Group (A) 49.3 + 15.71 50.9 + 17.3 -1.5 0.58
Group (B) 51«17 64 + 15.6 -13.1 0.006"
MD -1.6 -13
p-value 0.82 0.065
Shoulder flexion
Group (A) 126.4 £ 11.52 127.9 £ 12.24 -1.5 0.46
Group (B) 128 =12 136.8 = 9.94 -8.9 0.005
MD -1.5 -8.92
p-value 0.76 0.063
& Mean. SD: Standard Deviation. MD: Mean Difference. p-value: Probability value
exercises helped patients' shoulder pain, mobility,
and everyday activities.
o Exercises that involve slow, deep breathing have
100 been shown to be useful in easing pain sufferers'
60 tense muscles (Busch et al., 2012). According to the
- urn earlier study by Hyun and Kang (2002), breathing
0 "Po exercises can help improve patients' shoulder
Group | Group | Group | Group | Group | Group | Group | Group ey . .
@ w e a e W e flexibility and ease discomfort. The patients were
Shoulder Shoulder Shoulder Shoulder flexion middle_aged fema|e patients' Additionally, three
external | abduction | intemal rotation 30-minute sessions of deep breathing techniques
rotation
were used over the course of three weeks. The

study's findings led to an improvement in the
patient's typical range of motion and a reduction in
pain (Lee, 2015).

Diaphragm exercise can enhance proprioception in
the lumbosacral muscles (Nobre e Souza et al.,
2013). Respiratory capacity is impacted by
diaphragm activity, which also generally alters how
people perceive pain. Additionally, a healthy
posture and body position are maintained by
promoting deep breathing and enhancing the
diaphragm's effectiveness (Bordoni and Marell,
2016; Bordoni et al., 2016).

The autonomic nervous system and the respiratory
system are closely related to one another. The
vagus (parasympathetic) nerve is related to the
phrenic nerve, which innervates the movement of
the diaphragm muscle (Kocjan et al., 2017).
Exercises involving  diaphragmatic  breathing
stimulate the parasympathetic nervous system and
the gamma-aminobutyric acid pathways while
decreasing the sympathetic nervous system
(Ambrosino, et al., 1981; Chang et al., 2013). This
technique lessens anxiety and pain while enhancing
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brain and cardiovascular function (Jerath et al.,
2015).

The current research supports Ahin and Kocamaz's
(2021) findings that shoulder pain sufferers can
improve their quality of life and reduce discomfort
by engaging in diaphragmatic breathing exercises
and mobilization. This can be explained by the
obvious anatomical link and myofascial connection
between the diaphragm and the shoulder.

The major limitations of the study are
related to

Small sample size.
Short treatment period.
No follow-up.
Single-center study.

6. Conclusion

Diaphragmatic breathing techniques helped frozen
shoulder patients with their shoulder pain and
mobility. Therefore, it is necessary to add
intervention to the standard protocols for treating
these patients.

Summary

Due to pain, adhesive capsulitis, a common
musculoskeletal ailment, limits shoulder motion and
interferes with patients' daily activities. In the
current study, 24 patients with adhesive capsulitis
were enrolled and randomly assigned to 1 of 2
groups, group A, or the control group, which
received merely 20 minutes of pleasant chair rest,
and group B, the study group, which received 20
minutes of deep breathing exercises. Before and
after the 20 minutes, the shoulders of all patients
were evaluated for discomfort and mobility. None
of the outcomes for patients in the control group
improved. While after the 20-minute session of
deep breathing exercises, the study group
significantly (or tended to be significant) improved.
In addition, the study group significantly
outperformed the control group in terms of
discomfort and mobility (apart from abduction).
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