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Article Type: Backgroqnd .& Objectives: There is cgnﬂicting ev.idence regarding the effects of exercise on
winal Articl shoulder impingement syndrome. Exercise therapy is one of the methods used to reduce pain
Original Article and increase muscle strength in patients with shoulder impingement syndrome. There are several
exercise therapy programs available in this area. The purpose of this study is to evaluate the effect
of exercise therapy on pain and disability in patients with shoulder impingement syndrome.
. . Materials & Methods: This randomized clinical trial was conducted in 25 patients with
Article History:

impingement syndrome from the Dastgheib Yasaei Pain Clinic in Fasa. Patients were randomized
Received to receive medication (n=13) or medication plus exercise therapy (n=12). The Oswestry Disability
Index (ODI) and the Verbal Numeric Rating Scale were used to measure disability and pain

30 Ju,l 202,3 . intensity before and after the intervention. Patient satisfaction was measured using the Likert
Received inrevised form | cq1e Independent and paired t-test, Mann-Whitney U test, and chi-squared were performed at a
22 Oct 2023 significant level of P<0.05. Analyses were performed with SPSS software (version 25.0).
Accepted Re.sul.ts: There were no differences between groups in pre-interyentioq demographics (P>0.05),
pain intensity (P=0.16), and ODI scores (0.93). Post-intervention pain and ODI scores were
19 Dec 2023 significantly higher in the medication group than in the medication-exercise group (P=0.06,
Published online P=0.03, respectively). There was a significant difference in pain and ODI scores at post-intervention
15 Jan 2024 compared to pre-intervention in both groups (P<0.001). The difference in pain intensity between
pre- and post-intervention in both groups was also statistically significant (P=0.006). There was a
significant difference in patient satisfaction between groups (P=0.03).
Conclusion: These results suggest that a regular exercise program, along with medication, may be
Publisher: effective in reducing pain and disability in patients with shoulder impingement syndrome.
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Introduction

Shoulder impingement, also known as
subacromial subdeltoid impingement, is a condition
that occurs when the tendons of the rotator cuff and
subacromial bursa become compressed or irritated
as they pass through the narrow space under the
acromion and deltoid muscle. This can cause pain,

=Corresponding Author: Vojdani Salman, Department
of Anesthesiology and Pain, Fasa University of Medical
Sciences, Fasa, Iran

Email: vojdanisalman@gmail.com

[SXORER

weakness, and limited range of motion in
the shoulder. Repetitive overhead activities
such as throwing, lifting, or reaching can
cause inflammation and swelling in the
subacromial space, which may contribute
to the development of this condition (1).

Shoulder impingement syndrome is typically
diagnosed by a combination of history and
physical examination. However, in some cases,
additional medical imaging or a local anesthetic
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injection may be needed to confirm the diagnosis.
Treatment options for shoulder impingement
syndrome include rest, avoidance of activities
that cause pain, physical therapy, nonsteroidal
anti-inflammatory drugs (NSAIDs), ice packs,
and therapeutic exercise. In more severe
cases, corticosteroid and local anesthetic
injections may be used to relieve symptoms.
It’s important to seek treatment for shoulder
impingement syndrome because untreated cases
can lead to chronic pain and disability (2, 3).

Shoulder impingement syndrome can
cause significant discomfort and, in severe
cases, may require surgery. Depending on the
nature and location of the pathology, several
treatment options are available, including
arthroscopic subacromial decompression, open
acromioplasty, and rotator cuff repair. However,
further research is needed to improve the efficacy
of these interventions and to develop new
treatments for shoulder impingement syndrome.
One promising area of research is the use of
regenerative medicine, such as stem cell therapy,
to promote healing and reduce inflammation in
the affected area. In addition, physical therapy
and lifestyle changes may be recommended to
manage symptoms and prevent further injury. As
our understanding of this condition continues
to evolve, we can hope for more effective
and less invasive treatments for shoulder
impingement syndrome in the future (4-7).

Therapeutic exercise has been proposed as an
important treatment modality for patients with
shoulder impingement syndrome. Several studies
have shown a reduction in pain and disability
following exercise. However, there is conflicting
evidence regarding the effect of exercise on this
syndrome. A meta-analysis of six randomized
controlled trials involving 231 participants, four
studies of specific scapular exercises and two
studies of specific proprioceptive exercises, did
not consistently show significant differences in
outcomes between treatment groups. As a result,
it was concluded that there is insufficient evidence
to support or refute the effectiveness of specific
resistive exercise strategies for subacromial
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impingement syndrome. Therefore, more high-
quality research is needed to determine the
effectiveness of these exercise strategies (1).

Shoulder impingement syndrome is a
common cause of shoulder pain that affects a
significant number of people. Although exercise
has been suggested as a potential treatment,
previous studies have yielded inconsistent results,
necessitating further research to identify effective
treatment approaches for this condition. This study
aims to contribute to this effort by investigating
the effects of therapeutic exercise on pain and
disability associated with shoulder impingement
syndrome. The results of this study could have
significant implications for the management and
treatment of this condition, potentially improving
the quality of life for those affected. Ultimately,
this research could reduce the burden of shoulder
impingement syndrome on individuals and
society as a whole. As such, this study could
be a critical step in developing effective
treatment strategies and improving outcomes for
individuals with shoulder impingement syndrome.

Materials and Methods

In this clinical study, 30 patients with shoulder
impingement syndrome were evaluated at the
Dastgheib Yasaei Pain Clinic in Fasa, Iran.
The local ethics committee approved the study
protocol (approval ID: IR.FUMS.REC.1400.100)
(IRCT20220302054169N1). Patients were
randomized to medication (n=13) or medication-
exercise (n=12) groups. To ensure proper
randomization, we generated a sequence of
unpredictable and non-patterned numbers using
a computer program and the random number
table. In addition, allocation concealment was
achieved through the use of sealed envelopes.

Inclusion criteria were unilateral shoulder pain
for more than one week, painful resisted abduction
test, positive results on two Neer, Hawkins, and
supraspinatous empty can tests, tenderness at the
bicipital groove, and painful arc in abduction.
In addition, one of the inclusion criteria for
this study was the diagnosis of subacromial
subdeltoid impingement syndrome (SADS) by
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ultrasound. Therefore, patients who presented
with shoulder pain but had other pathologies
such as rotator cuff tears were not included in
the study. Exclusion criteria included systemic
disease, neck pain at rest or with active neck
motion, history of neck pain or treatment in
the previous 12 months, history of spinal or
upper extremity surgery, shoulder dislocation
or fracture, positive sulcus sign, shift test,
and active compression labral test results,
and inability to perform sports activities (8).

The medication group received a 15 mg
meloxicam tablet every 12 hours and applied
Wishca cream every 8 hours in case of pain.
The medication-exercise group received the
same medication in addition to performing
the following physical exercises every day:
mid-deltoid stretch, triceps stretch, and
passive extension exercises. Each stretch was
held as long as possible for up to 30 seconds
(5 repetitions of 3 sets) for six weeks (9).

Patients were followed up twice a week for
six weeks, either by telephone consultation or
in-person visits. Patients were unaware of the
existence of the parallel groups. Three patients
were assigned to the medication-exercise
group and two patients were assigned to the
medication group and excluded from the study.

The Verbal Numeric Rating Scale was used
to measure pain intensity. The Verbal Numeric
Rating Scale (VNRS) is a pain assessment tool
that combines a numeric rating scale with a verbal
descriptor. Patients rate their pain on a scale of
0 to 10 and provide a verbal descriptor. It is a
simple and practical tool used in clinical settings
to monitor changes in pain over time. Patients are
asked to rate their pain on a scale of 0 to 10, with 0
being no pain and 10 being the worst possible pain.

The Oswestry Disability Index (ODI)
was used to assess disability. The Oswestry
Disability Index (ODI) is a tool designed to
measure the level of disability and functional
impairment in individuals. The questionnaire

consists of 10 sections that assess various
aspects of daily life, including pain intensity,
personal care, and social life. Each section
is scored from 0 to 5, with higher scores
indicating greater disability. The total score is
then calculated as a percentage of the maximum
possible score, with 0% indicating no disability
and 100% indicating maximum disability.

Statical Analysis

Statistical analysis was performed with SPSS
software (version 25.0, Chicago, IL, USA).
Normality of data distribution was assessed using
the Shapiro-Wilk test. Continuous variables were
presented as mean (standard deviation, SD) or
median (interquartile range, IQR), depending on
the normality of the data distribution. Categorical
variables were presented as counts (percentages).
Independent-samples t-test, paired-samples t-test,
Mann-Whitney U test, and chi-squared test were
used to compare differences between or within
groups, as appropriate. A significance level of
P<0.05 was considered statistically significant.

The assumptions underlying these tests were
tested prior to their use. Specifically, the normality
assumption was tested using the Shapiro-Wilk test.

Results

There was no significant difference (P>0.05)
between groups in demographic characteristics
(Table 1).

Table 2 shows the mean (SD) pain score
before and after the intervention in two groups.
There was no significant difference in pain
score between groups in pre-intervention
(P=0.16). However, the post-intervention pain
score was significantly higher in the medication
group than in the medication-exercise group
(P=0.06). There was a significant difference
in pain score at post-intervention compared
to pre-intervention (P<0.001). The difference
in pain intensity between the two groups was
also statistically significant (P=0.006, Table 2).
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Table 1. Demographic characteristics

e [
Group

Variables Medication group Exercise group

N (%)

Male 9 (69.2) 7 (58.3)
sex 0.68

Female 4 (30.8) 5(41.7)

Urban 9(69.2) 7 (58.3)
Place of residence 0.68

Rural 4 (30.8) 5(41.7)

Unemployed, retired 3(23.1) 4(33.3)
Employment status 0.67*

Employed 10 (76.9) 8 (66.7)

Non-academic 9 (69.3) 9 (75)
Education level 0.74*
Academic 4 (30.8) 3 (25)
Mean +SD Mean +SD
Age (years) 0.85°
50.69£18.42 49.67+18.94

Weight (kg) 65.92+6.46 66.57+6.51 0.68°
Height (cm) 158.92+6.94 160.92+8.14 0.47°
Duration of 3.62+1.85 3.42:+1.88 0.76°

symptoms (day)

Table 2 shows the mean (SD) pain score

before and after the intervention in two groups.

There was no significant difference in pain
score between groups in pre-intervention
(P=0.16). However, the post-intervention pain
score was significantly higher in the medication

group than in the medication-exercise group
(P=0.06). There was a significant difference
in pain score at post-intervention compared
to pre-intervention (P<0.001). The difference
in pain intensity between the two groups was
also statistically significant (P=0.006, Table 2).

Table 2. Pain score in medication and medication-exercise groups in pre-/ post-intervention

Medication group

groups Mean £SD

Exercise group
Mean £SD p-value

Pre-intervention 6.85+ 1.51

Post-intervention 2.69+ 1.10

Differences 4.16+1.29
p-value <0.001

7.67+1.30 0.16

1.42+0.99 0.06

6.25+1.34 0.006
<0.001
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The mean (SD) of the ODI score is shown in
Table 3. There was no significant difference in
ODI in pre-intervention between groups (P=0.93).
However, in relation to post-intervention, the
mean of ODI score in the medication group was
significantly higher than that in the medication-

exercise group (P=0.03). there was also a
significant difference in ODI in post-intervention
compared to pre-intervention (P<0.001).
However, the differences (pre-intervention
minus post-intervention) in both groups were
not statistically significant (P>0.05, Table 3).

Table 3. ODI score in medication and medication-exercise groups in pre-/ post-intervention

Medication group

groups Mean +SD

Exercise group
Mean +=SD p-value

Pre-intervention 33.92+7.38
Post-intervention 16 £5.37
Differences 17.92+5.6
p-value <0.001

The Mann-Whitney U test showed a significant
difference (P=0.03) in patient satisfaction between

33.67+7.97 0.93

11.17 £5.44 0.03

22.5+6.72 0.07
<0.001

the medication group (2.54 +0.96) and the
medication-exercise group (3.58 £1.24; Table 4).

Table 4. Satisfaction score in medication and medication-exercise groups

groups Medication group Exercise group Z score p-value

Completely o o
Unsatisfied 15.38% 8.33%
Unsatisfied 30.76% 8.33%
Nor satisfied-
nor unsatisfied 38.46%
) -2.212 0.03
satisfied 15.38% 33.33%
Completely satisfied 0%
Mean Rank 9.96
Mean £SD 2.544 0.96 3.58+1.24
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Discussion
Shoulder pain is a common complaint
among people with musculoskeletal problems.
It is estimated that approximately 2.11 out of
every 1000 people who visit a primary care
physician experience shoulder pain each
year. Many people with shoulder pain often
have symptoms of subacromial impingement,
which is characterized by pain and weakness,
especially during activities that require
raising the arm above shoulder level (10).
In this study, a total of 25 patients with
shoulder pain caused by impingement
syndrome were divided into two groups:
medication and medication-exercise.
Both groups consisted mainly of male
participants, and no significant differences
were observed between the two groups
in terms of gender, age, height, weight,
duration of symptoms, place of residence,
employment status, and education level.
Pre-intervention pain and disability scores
based on the ODI were similar in both
groups. However, after the intervention, the
medication-exercise group had significantly
lower mean pain and disability scores than
the medication group. Previous studies
suggest that focused shoulder exercises using
controlled, gentle strokes can increase blood
flow to the otherwise limited supraspinatus
muscle. These exercises also increase
the activity of the supraspinatus, anterior
deltoid, and lower trapezius muscles, which
may help to reduce shoulder impingement
and consequently reduce pain (11).
Our study is similar to others in terms of
exercise regimens, study duration, and target
population. However, what sets our study apart
is its exclusive focus on a specific population
with pathologic shoulder pain. Patients
with shoulder pain underwent sonographic
evaluation and were included in the study
only if they had evidence of impingement
syndrome. As a result, our study population
is uniform and homogeneous, unlike other
studies that include a spectrum of patients
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with shoulder pain. This approach
allows for a more focused and precise
analysis of the pathology and associated
factors. Our findings may contribute to
a better understanding of impingement
syndrome and its treatment, ultimately
leading to improved patient outcomes.

Research has extensively investigated the
effect of exercise on shoulder impingement
syndrome, but the results have been
inconsistent. Previous research on the
effects of exercise on shoulder impingement
syndrome has had some limitations and
inconsistencies. Some studies have had
small sample sizes, making it difficult to
draw definitive conclusions. In addition,
there have been variations in the types
of exercises used, making it difficult to
compare results across studies. Finally,
some studies did not measure outcomes
consistently, making it difficult to determine
the effectiveness of exercise interventions
for shoulder impingement syndrome (12-16).

A study conducted by Lyng and colleagues
examined the effects of home exercise therapy
on patients with shoulder impingement
syndrome. The study found that although
progressive shoulder abduction exercises
resulted in some improvement in worst pain
intensity, the improvement was not considered
clinically significant. However, the exercise
did show positive effects on conditioned pain
modulation (CPM) and sleep scores. The
results also suggest that patients with low
pain intensity and high temporal summation
of pain (TSP) scores, indicating pain
sensitization, may not experience significant
pain relief from exercise therapy (12).

A recent meta-analysis found a positive
association between the duration of exercise
interventions and pain reduction in chronic
musculoskeletal pain conditions. This
suggests that the duration of the intervention
plays a critical role in its effectiveness
as a treatment. A study by Holmgren et
al. found that a higher dose of exercise
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was more effective in improving pain and
function than a lower dose of exercise (12-16).

A study was conducted to compare the
effectiveness of exercise therapy and exercise
therapy combined with corticosteroid
injection in patients with rotator cuff
disease. The results showed that while
exercise therapy may provide some benefit,
it was not significantly more effective than
corticosteroid injection. However, it is worth
noting that other studies have shown that
exercise can be an effective treatment for
rotator cuff tendinopathy. Exercise is often
recommended as a treatment option, but
its effectiveness may vary depending on
several factors. The severity and duration
of the condition are important factors to
consider when determining the best course
of treatment. For mild cases, exercise
therapy can be effective in reducing pain
and improving range of motion. However,
more severe cases may require additional
interventions such as surgery. Individual
factors such as age, general health, and
physical activity level may also play a role
in the effectiveness of exercise therapy (16,
17). A recent study conducted by Mehrpour
et al (2020) examined the effects of an
aquatic exercise program on elite female
swimmers with impingement syndrome.
The study found that the experimental
group that underwent an 8-week aquatic
exercise protocol experienced a significant
decrease in pain intensity compared to
pre-training. In addition, the group showed
significant improvements in range of motion,
internal and external rotation, flexion
and extension, and joint proprioception
compared to pre-training conditions. These
findings were statistically significant and
consistent with previous studies (18).

A study by Vergili et al in 2020 found
that exercise and subacromial injection
were effective in improving shoulder
function and quality of life in individuals
with impingement syndrome, which is
consistent with our study. In addition,

a systematic review by Dominguez et al.
in 2021 found that all exercise programs
for RC tendinopathy were effective in
improving shoulder pain and function, which
is also consistent with our study (19, 20).
A 2017 study by Ebrahimian et al. examined
the effects of corrective exercises on pain
and joint proprioception in girls with
impingement syndrome. The study found that
corrective exercises resulted in a significant
increase in joint proprioception and a
significant decrease in pain. In addition, the
results indicated that there was a significant
difference between joint proprioception
and pain in the corrective exercise group
compared to the control group after exercise.
These findings highlight the important
role of corrective exercises in improving
shoulder pain and proprioception in
individuals with impingement syndrome (21).

Patients in the medication-exercise group
reported significantly higher satisfaction
than those in the medication-only group.
Our results are consistent with previous
studies that have shown improvements
in pain intensity, satisfaction, shoulder
function, and physical performance-related
outcomes in patients with impingement
syndrome who underwent 12 weeks of
eccentric training or a 6-week exercise
program (22, 23). In a study by Jonsson
et al (2006), positive improvements
and satisfaction were observed in 5 of 9
patients with impingement syndrome who
underwent 12 weeks of eccentric training.
These five patients remained satisfied and
were taken off the waiting list for surgery
after 52 weeks of follow-up. (22, 23).

Conclusion

Although our study suggests that exercise
therapy may be effective in reducing pain
and disability in patients with shoulder
impingement syndrome, there are some
negative aspects that should be considered.
The sample size of only 25 patients is relatively
small, which may limit the generalizability
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of the findings. In addition, the study only
evaluated the short-term effects of exercise
therapy, and it is unclear whether the benefits
are sustained over time. Finally, the study
did not compare different types of exercise
programs, so it is unclear which specific
program is most effective. Despite these
limitations, the study provides valuable
insight into the potential benefits of
exercise therapy for patients with shoulder
impingement syndrome. Further research
is needed to confirm these findings and
to identify the most effective exercise
programs for this patient population.
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