Khan MU et al. Comparison of Effectiveness of Mobilization & Self-exercises in Adhesive Capsulitis of Shoulder

RESEARCH REPORT

COMPARISON OF EFFECTIVENESS OF
MOBILIZATION AND SELF-EXERCISES IN
ADHESIVE CAPSULITIS OF SHOULDER
ABSTRACT
OBJECTIVE
To compare the effectiveness of mobilization and self-exercises in
the management of adhesive capsulitis of shoulder
STUDY DESIGN
Randomized Control Trial
SAMPLE SELECTION
30 patients of adhesive capsulitis of shoulder from physiotherapy
department of tertiary care hospitals of Karachi were selected
through simple random sampling technique.
PROCEDURE
Treatment was continued for 5 days per week for the period of 3
weeks followed by assessment. Patients were randomly divided into
two equal groups. Group A was treated with midrange mobilization
while group B performed self-exercises. Both groups received TENS
and hot pack prior to the exercises. Mean ± SD, frequencies and
percentages were used for descriptive analysis. ROM via goniometry and pain intensity through VAS was analyzed by paired t-test
within the groups and by independent t-test between the groups,
using SPSS. P-value of less than 0.05 was considered significant.
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RESULTS
60% were females (n=18) and 40% were males (n=12) with mean
age of 50.17±6.37 years. Significant improvement (p-value <0.05) in
pain and shoulder ROM was observed among patients of Group A
as compared to Group B. Pain intensity was decreased to 1.67 ± 0.62
in group A, whereas ROMs in these patients were also better than
other group.
CONCLUSION
Joint mobilization is more effective than self-exercises in reducing
pain and increasing ROM of patients of adhesive capsulitis of shoulder.
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INTRODUCTION
Adhesive capsulitis is generally recognized as
Frozen Shoulder. It is one of the common musculoskeletal problems of shoulder, causing the pain and
restricted range of motion (ROM) of shoulder in all
directions leading to painful stiffness of shoulder1. In
1872, Duplay identified this condition and named as
Scapulo-humeral Periarthritis. Later, in 1934, the term
Frozen Shoulder was used by Codman, he found
that the frozen shoulder is of unknown etiology and
characterized by painful and progressive restriction
of movement of shoulder, with normal x-ray2. Term
Adhesive capsulitis was later coined by Naviesarin
1945, describing the involvement of shoulder joint
capsule. Adhesive capsulitis or Frozen Shoulder can
be Primary or idiopathic in origin. Furthermore, it can
be secondary due to intrinsic, extrinsic or systemic
origin3.
Globally, 2-4% of the population of age between
40-65 years was suffering from adhesive capsulitis,
among them 18-20% were diabetic4,5. Mostly
people in sixth decade of their life get affected
from adhesive capsulitis and the chances of onset
before 40 years are rare. In Asian population, 15.6%
patients have adhesive capsulitis and the peak age
was 60–64 years6. Moreover it is more common in
females than males4,5. Its incidence in females is
estimated to increase by 8% for every ten years7.
It can occur in both shoulders or the other shoulder
can be involved after the years of first one8. The
patients suffering from long term diabetes mellitus
have more chances of adhesive capsulitis. Adhesive capsulitis is characterized into three stages,
painful stage, frozen stage and recovery stage9,10.
The radiographic appearance is usually normal in
adhesive capsulitis, but it shows decreased capsular size on arthrography. Patients have complaints
of sleep disturbance due to severe pain at night,
pain associated with or without movement, limited
activities of daily living and range of motion11. In
early stage, frozen shoulder is usually appear similar
to other problems of shoulder, like trauma, rotator
cuff tear or contusion, subacromial bursitis, or even
neuropathies9. Shoulder pain can lead to severe
disability because of pain and stiffness. Some
studies stated that almost 40% of the individuals
suffered from these symptoms for about 3 years12.
Frozen shoulder is usually associated with other
systemic and non-systemic pathologies; the most
common comorbid with an incidence of 10-36% is
diabetes mellitus13. Other comorbid may be hypothyroidism, hyperthyroidism, stroke, pulmonary disorders, cardiac diseases, Parkinson’s, surgeries that
can affect the ROM of shoulder joint for coronary
artery bypass graft (CABG), angioplasty or angiography through hand, neurological surgery or radial
neck dissection and sometimes fracture of clavicle.
It is also common in patients suffering from breast
and cervical cancers9.

Regimens for the treatment of adhesive capsulitis
have been highlighted in researches. Over the past
3 decades, many treatment options have been
debated in literatures, ranging from traditional physical therapy, use of electro physical agents,
non-steroidal anti-inflammatory drugs (NSAIDs),
steroids, hydrotherapy, phototherapy, contrast
therapy, manipulation under anesthesia and different surgical processes14-17. Rehabilitation plan comprising of exercises, stretching, massage and use of
electro-physical modalities have been shown to
alleviate pain and found effective in gaining ROM
in all planes. Exercises include Codman's pendulum
exercises, active and passive ROM exercises, self-assisted exercise by using other hand and wand,
self-stretching exercise by finger ladder or wall
climbing, pulley exercises, shoulder wheel exercises18.
Superficial and deep heating modalities are considered as conventional therapies that also come
under the umbrella of electro-physical agents.
Literature shows that relaxation of muscles can be
achieved by applying moist heating pad, and also
helps in the reduction in resistance thus promote
ROM19,20. Moreover, application of Transcutaneous
Electrical Nerve Stimulation (TENS) also helps in
stimulating the mechanoreceptors and leading to
the reduction in pain20. A study conducted in 2013
by Doner et al, suggested that use of both hot pack
and TENS are effective in reduction of pain and
improvement of ROM of patients of adhesive
capsulitis of shoulder21.
To treat the pain and stiffness of shoulder joint,
passive mobilization techniques have also been
used21-22. A study done in 2014, showed the improvement in glenohumeral joint range of motion with
mobilization and active exercises, resulting in
decrease in pain8. A study conducted by Johnson
et al, debated regarding the posterior joint mobilization and anterior mobilization to improve external
rotation of shoulder and found that posterior joint
mobilization is more effective23. ROM measurements
of flexion, abduction, and extension, medial and
lateral rotations of shoulder can be performed by
conventional goniometer keeping the patient lying
or seated, or by using Kinect24.
Adhesive capsulitis can resolve on its own within 1-3
years or 20-50% patients suffer ROM restrictions for
up to 10 years22. Many clinical trials have been
conducted to compare different treatment techniques, including both conservative and operative
methods14. Those clinical trials have different
results14. A review conducted by Giovanni Maria
D’Orsi et al stated that the best treatment for the
adhesive capsulitis is still not confirmed14. As, there
are numerous treatment approaches for the relief
of adhesive capsulitis it is difficult to recognize the
most beneficial and effective method. However,
need of more clinical trials are needed to find the
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better conservative method for the management
of adhesive capsulitis of shoulder. The purpose of
the current study was to compare the effectiveness
of mobilization and self-exercises in the management of adhesive capsulitis of shoulder.

METHODOLOGY
Study Design
Experimental study design, Randomized Control
Trial (RCT)
Study Setting
The study was conducted in physiotherapy department of tertiary care hospitals of Karachi, Pakistan.
Sample Size and Sampling Technique
30 patients were selected through simple random
sampling technique and were divided into two
groups equally.
Inclusion Criteria
Both male and female patients between age of 40
and 65 years with the diagnosis of adhesive capsulitis of shoulder were included in this study. These
patients have limited shoulder ROM and painful stiff
joint for at least 3 months22,25.
Exclusion Criteria
Patients who have been diagnosed with any condition involving shoulder, such as, osteoarthritis, rheumatoid arthritis, biceps tendonitis, calcified tendonitis, impingement syndrome, rotator cuff tear or
neuropathy were not included in the study. Patients
having adhesive capsulitis of shoulder after any
trauma or stroke were also not included in the study.
Patients having any other severe health problem,
such as, uncontrolled hypertension or uncontrolled
diabetes, or injection with corticosteroids or history
of surgery in the affected shoulder in the preceding
4 weeks were also excluded22, 25.
Intervention
The consent was taken from participants before the
start of the study. Patients were asked about history
of chief complaints, and previous medical history.
Physical examination along with assessment tests of
the shoulder were conducted on both sides. Moreover examinations of sternoclavicular joint, acromioclavicular joint, scapulothoracic joint and cervical spine were also performed.
The subjects were randomly distributed in Group A
and B after obtaining informed consent. Initial
assessment was done as soon as patient gets
enrolled in the research. The treatment was then
continued for 5 days a week for 3 weeks and reevaluation was done on weekly basis for next 3 weeks.
Pain intensity was measured by 10-cm visual
analogue scale (VAS)7. Shoulder range of motions
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(ROM) were measured by goniometer9,24. ROM
measurements of abduction, flexion, internal and
external rotations of shoulder were performed. For
measuring abduction, the angle between the
humerus and lateral chest wall was measured by
Goniometer. ROM measurement of the flexion,
medial rotation and lateral rotation were done
when patient was kept in supine position. For medial
and lateral rotation ROM measurement, the shoulder was kept 90o abducted and elbow was flexed
90o.
Thirty patients were randomly divided into two
groups. Each group consisted of 15 participants.
The patients of Group A were treated with Mobilization exercises and patients of Group B were treated
with Self-exercises. The frequency of the treatment
session of all patients was five days a week for three
weeks.
Group A: TENS and hot pack were applied prior to
the mobilization exercises. TENS was applied
through convention mode for 15 minutes and hot
pack was also applied for 15 minutes. Mobilization
exercises included mid-range rhythmic oscillations
in the supine position with stabilized scapula. Inferior
oscillatory glides were given to improve shoulder
abduction, posterior oscillatory glides to improve
flexion and internal rotation and anterior oscillatory
glides to increase extension and external rotation of
shoulder joint26.
Group B: Patients performed the given self-exercise
program, after the application of TENS and hot
pack. TENS was applied through convention mode
for 15 minutes and hot pack was also applied for 15
minutes. Self-exercises include Codman’s pendulum exercises, self-assisted flexion exercises (self-assistance by other hand and wand exercises),
self-stretching exercise by finger ladder or wall
climbing, pulley exercises, shoulder wheel exercises.
Data Collection Tool
Assessment forms were used to record data. Shoulder ROMs were measured by goniometer and
intensity of pain was assessed through 10-cm Visual
Analogue Scale (VAS).
Ethical Consideration
The consent of the participants was taken before
recruiting them into the study. The ethical considerations were taken after keeping in mind the recommendations of Belmont report related to human
subjects. Participants were given equal opportunity
to withdraw from the study without giving any
reason. All the subjects recruited in the study were
given full autonomy and the data recorded were
kept confidential. Moreover it was in the priority to
perform the trial without any prejudice and to be
the best in the interest of the participants
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Duration of the Study
10 months
Data Analysis Strategies
Descriptive data was analyzed by Mean, Standard
Deviation (SD), frequencies and percentages. ROM
and pain intensity were statistically assessed by
paired t-test within the groups and by independent
t-test between the groups, using SPSS. P-value of less
than 0.05 was considered significant.

RESULT
The normality of the data was identified using Kurtosis, skewness and the Q-Q index in order to identify
the nature of the test applied on the data. The result
shows that the data was normally distributed and
parametric test was applied to find out the level of
significance among and within the groups. Among
all the participants recruited in the study, 60% were
females (n=18) and 40% were males (n=12), age
ranging between 41 to 65 years, and the mean age
was calculated as 50.17± 6.37 years. The mean age
of participants of Group A was 51.73 ± 7.63 years,
whereas, of Group B was 48.60 ± 4.53 years. The
data was collected on a span of 3 weeks of treatment; initial readings of pain intensity on VAS and of
ROM through goniometer were recorded and then
weekly reevaluated. Summary is shown in Figure 1.

10 cm VAS was used to assess the pain intensity, the
results indicated that there was significant improvement in Group A (p < 0.05), whereas reduction in
pain in participant of group B was not much. Table
1 shows the values of pain intensity in terms of Mean
and SD.

The abduction ROM was measured in degrees by
goniometer and it has been found that the technique applied to patients of group A was more
useful and significant in improving the ROM (p <
0.05). Data was shown in Table 2.

The flexion ROM was measured in degrees by
goniometer and results showed that ROM was
significantly improved in patients of group A (P <
0.05). Whereas, flexion ROM was also improved in
patients of group B. Results are shown in Table 3.

The external rotation ROM was measured in
degrees by goniometer and results showed that
ROM was significantly improved in patients of group
A (p < 0.05). Results are shown in Table 4.
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improvement in shoulder pain, ROM, and disability.
Results of ours study also showed improvement in
pain and ROM after mobilization.
A study done by Yang et al concluded that the
group having end-range mobilization have better
results that the group having mid-range mobilization
along with other techniques and modalities30. Our
study focused on mid-range mobilization technique
in patients of one group.
The internal rotation ROM was measured in degrees
by goniometer and results showed significant
improvement in group A (p < 0.05). Data was
shown in Table 5.

A study conducted by Doner et al compared two
treatment methods. One group received hot pack,
TENS and passive stretching exercises21. These
passive stretching exercises included 30 seconds
sustained stretch. Whereas, participants of one
group of our study performed the stretching exercises by themselves. They used their other arm for
assistance in flexion.

DISCUSSION
In this study, two treatment methods were applied
on patients of adhesive capsulitis. Participants of a
group received mid-range rhythmic mobilization
exercises, whereas, participants of another group
performed self-exercises. This study found little
improvement in pain scores after self-exercises that
were focused on self-assistive stretching exercises
including self-assisted flexion exercises with the help
of other hand and wand, pulley and wheel exercises, and exercise by finger ladder or wall climbing.
Griggs SM et al also evaluated the effects of stretching exercises among the patients of adhesive
capsulitis and found significant improvement in
pain score27. 90% patients reported a satisfactory
outcome from this treatment.
A RCT was done by Tanaka K et al and its title
sounds similar to this study. It compared the effects
of joint mobilization and self-exercises among
patients having reduced glenohumeral joint mobility28. There was a difference in the methodology of
the study. This study focused in the mid-range mobilization, whereas, they have applied end range
mobilization. Furthermore, the participants of that
study were also assessed according to the frequency of treatment in a week.
Younghoon Kim and Gyu Chang Lee evaluated the
immediate effect of angular joint mobilization on
pain, ROM, and disability in a 53 years woman
having adhesive capsulitis of the shoulder29. They
have given the 12 sessions for 6 weeks and found
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A study that was conducted by Amanat et al,
found that oscillatory mobilization and sustained
stretch mobilization were equally effective in
improving different ROM, pain and shoulder pain
disability index31. Whereas, abduction was more
improved through oscillatory mobilization. Our study
showed that both methods of mobilization and
exercises have improved the pain level and ROM of
patients.

Chen et al conducted a study on 90 patients of
shoulder pain and stiffness. One group received
joint mobilization also with the advice and exercise,
while other group had only advice and exercise32.
Researchers concluded that addition of mobilization was not more effective than the method
adopted for the other group. Their result did not
match with the result of this study.
More clinical trials with different treatment combinations are needed to further evaluate the best
management strategy for the patients of adhesive
capsulitis of shoulder. The sample size of participants
in each group of our study was small. Hence, it is
required to conduct a study with larger sample size
to identify the impact of the treatment on a broader aspect with greater precision.

CONCLUSION
It was concluded from the study that both the management strategies, that were mobilization and
self-exercise approach for shoulder pain and range
of motion were found to be effective in reducing
the level of pain on Visual Analog Scale and
improving Functional Range of Motion after three
week of interventional strategy, however the
impact of mobilization along with conventional
approach of physical intervention were found to be
more effective in improving the outcome measures
used in this study
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