Review Article

https://doi.org/10.12965/jer.2040256.128

Journal of Exercise Rehabilitation 2020;16(3):216-226

Effect of scapular stabilization exercise program in
patients with subacromial impingement syndrome:

a systematic review

Hariharasudhan Ravichandran'*, Balamurugan Janakiraman? Asmare Yitayeh Gelaw?, Berihu Fisseha', Subramanian Sundaram?,

Hidangmayum Richa Sharma*

'Department of Physiotherapy, School of Medicine, College of Health Sciences, Ayder Comprehensive Specialized Hospital, Mekelle University, Mekelle, Ethiopia
“Department of Physiotherapy, School of Medicine, College of Medicine and Health Sciences, University of Gondar Comprehensive Specialized Hospital, University of

Gondar, Gondar, Ethiopia
*Department of Physiotherapy, Sree Balaji College of Physiotherapy, Chennai, India

“Department of Physiotherapy, Sakra Institute of Rehabilitation Sciences, Sakra World Hospital, Bangalore, India

Scapular stabilization approaches have been a mainstay of therapeutic
training programs in the recent past for patients with subacromial im-
pingement syndrome, whereas its contributions solely in the clinical
outcome of reducing shoulder pain and disability are largely unclear.
This systematic review aims to evaluate and summarize the best evi-
dence regarding the role of scapular stabilization interventions in allevi-
ating shoulder dysfunction among subjects with subacromial impinge-
ment syndrome. Six reviewers involved in this systematic review. Liter-
ature was retrieved systematically through searching 5 electronic data-
bases (PubMed, MEDLINE, CINAHL, Cochrane, and Google Scholar).
Articles published from the year 2010 up to and including 2019 were in-
cluded. The literature search included clinical trials those intervened
subjects with scapular exercises or scapular stabilization exercises or
scapular rehabilitation, as an intervention for subacromial impingement
syndrome. Seven studies, totaling 228 participants were included in this
systematic review. Articles included in this review were graded ac-

INTRODUCTION

Globally more than 1.7 billion people are estimated to be af-
fected by musculoskeletal disorders. Musculoskeletal disorders are
often associated with long term pain, functional limitation, dis-
ability, productivity loss, and poor quality of life (Fatoye, 2018).
Shoulder pain is one of the (GBD 2016 Disease and Injury Inci-

cording to Lloyd-Smith hierarchy of evidence scale and critically ap-
praised with a tool developed by National, Heart, Lung and Blood Insti-
tute (United States), named as quality assessment of controlled inter-
vention studies tool. There was a significant effect on the scapular sta-
bilization exercise program on improving pain and disability among sub-
jects with subacromial impingement syndrome. This systematic review
provides sufficient evidence to suggest that scapular stabilization exer-
cises offers effectiveness in reducing pain and disability among sub-
jects with subacromial impingement syndrome. However, more trials
with larger sample are needed to provide a more definitive evidence on
the clinical outcomes of scapular stabilization exercises among pa-
tients with impingement.

Keywords: Exercise, Shoulder impingement syndrome, Subacromial
impingement syndrome, Scapular stabilization, Scapular exercises,
Shoulder rehabilitation

dence and Prevalence Collaborators, 2017) common presentations
with the prevalence ranging between 7% and 26% (Luime et al.,
2004). Globally, about 4% of adults visit their general practitioner
for shoulder pain It is estimated that approximately 1.5 million
shoulder pain consultations in England account for an estimated
annual cost of £100 million (Greving et al., 2012). The mean an-
nual cost of shoulder conditions per patient has been estimated at
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£3500 in Sweden (Virta et al., 2012) and about £8500 in the Unit-
ed States, with the cost of surgical interventions and absence from
work contribution to this estimates (Oh et al., 2007). Just about
half of the subjects presenting with shoulder pain are related to
subacromial impingement syndrome and the overall prognosis is
highly variable with nearly 40% of the subjects reporting pain one
year after consultation (van der Windt et al., 2019). Subacromial
impingement syndrome is a multifactorial condition where the
subacromial space, the area directly below the acromion process
and above the shoulder joint, has narrowed (Larsson et al., 2019).
Houglum identified pathological posture, overuse or repetitive
trauma, age-related changes, poor vascularity, and fatigue of the
scapular and glenohumeral muscles, biomechanical alterations,
neuromuscular adaptations, and rotator cuff musculature imbal-
ances as a root cause for this subacromial impingement syndrome
(Houglum, 2013). Besides, variations in anatomical structures
like acromion shape, subacromial osteoarthritic spurs, and poor
scapular setting can present as internal or external impingement
(Seitz et al., 2011).

There is growing evidence in support of exercises, to restore
shoulder kinematics are frequently suggested as a treatment op-
tion for subjects presenting with subacromial impingement syn-
drome and sometimes surgical decompression, acromioplasty are
employed to restore subacromial space in worst cases. Therapeutic
exercises are reported to be effective in restoring shoulder function;
these exercises are a combination of scapular stabilization exercis-
es, rotator cuff strengthening exercises, range of motion (ROM),
proprioceptive neuromuscular facilitation (PNF), and stretching
exercises. Though several individual studies (Baskurt et al., 2011;
Moezy et al., 2014; Seruyf et al., 2013; Turgut et al., 2017) report
the efficacy of scapular stabilization exercise in the rehabilitation
of subacromial impingement syndrome, there is however lack of
consensus of evidence as to which specific exercise technique(s) are
effective clinically. Physiotherapy is the mainstay management for
several musculoskeletal disorders, the cost of physiotherapy set-
vices for people with musculoskeletal disorders is raising, and it is
high time that clinicians practice cost and clinically effective in-
tervention techniques (Fatoye, 2018). Recent literature has rec-
ommended the need to address specific exercise strategies or pro-
grams that are aimed to improve scapular kinematics, muscle ac-
tivity, strength, flexibility, and shoulder function in the rehabili-
tation of subacromial impingement syndrome. A perspective re-
port and an algorithm guideline on the rehabilitation of shoulder
supported scapular-focused treatment in patients with subacromi-
al pain syndrome for better clinical outcome, at the same time re-
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ported that the current evidence for scapular-focused approaches
are ambiguous and recommended more clinical metrics McQuade
et al., 2016). Scapular stabilization exercises are thought to have
an important role in improving pain and dysfunction in the shoul-
der. The concept that an unstable scapula is associated with pathol-
ogy and dysfunction of the shoulder is well accepted. The predom-
inant theory emphasizes that for optimal function of the glenohu-
meral joint, the scapula must provide a stable base upon which
upper extremity tasks are completed. Impaired scapular stability
increases the risk for pathologies such as impingement or rotator
cuff tears (McQuade et al., 2016). Improper movement of the scap-
ula is often forgotten cause of pain and dysfunction (Panagiotopou-
los and Crowther, 2019). Though alteration in scapular kinematics
in people with impingement is evident, yet the prevalence and
type of alterations vary substantially (Takeno et al., 2019). The ma-
jority of previously published literature reports a decreased scapu-
lar external rotation, decreased scapular upward rotation, and a de-
creased posterior scapular tilting in patients with subacromial im-
pingement syndrome (Struyf et al., 2011). Scapular stabilization
exercise aims to restore scapular position, orientations, motor con-
trol of muscles, and movement pattern, thereby attaining stability
of scapula for better kinematics of shoulder. It is frequently pre-
scribed as a main component of rehabilitation programs for differ-
ent types of shoulder pain syndromes.

The significance of scapular stabilization approaches has drawn
considerable attention from research scientists, educators, and cli-
nicians. Several systematic reviews have focused on investigating
the efficacy of a variety of physical therapy interventions and scap-
ular-focused interventions for subjects with subacromial impinge-
ment syndrome (Desmeules et al., 2003; Green et al., 2003; Han-
ratty et al., 2012; Kromer et al., 2009). However, to the best of
our knowledge, there has been no systematic review available in
the literature on the clinical effects of a scapular stabilization ap-
proach in patients with subacromial impingement syndrome. Giv-
en the lack of consensus on the effectiveness of scapular stabiliza-
tion exercises in improving shoulder function among subjects with
subacromial impingement syndrome, there is a clear need for the
agreement of evidence related to the efficacy of scapular stabiliza-
tion exercises in treating subacromial impingement syndrome.
The purpose of this systematic review was to evaluate the evidence
of the effectiveness of scapular stabilization exercises on reducing
pain and disability among subjects affected with subacromial im-
pingement syndrome. Also, the key components impacting the
clinical outcome and intervention will be identified. The conclu-
sions drawn from this review should aid in the development of

https://www.e-jerorg 217



Ravichandran H, etal. © Evidences of scapular stabilization on shoulder impingement

J

better understanding of the inclusion of scapular stabilization ex-
ercises as a part of clinical practice recommendations for the inter-
vention of subacromial impingement syndrome.

MATERIALS AND METHODS

Data sources

This review was conducted as per the guideline of Preferred Re-
porting Items for Systematic Reviews and Meta-Analysis (PRIS-
MA) statement (Moher et al., 2015). Six authors involved in this
systematic review. Four review authors (HR, BJ, BE, and AY) in-
dependently conducted a search strategy. Articles were selected
from the following electronic databases; PubMed, Cochrane Li-
brary, MEDLINE, Cumulative Index to Nursing and Allied Health
Literature, and Google Scholar using medical subject headings
and free text related to subacromial impingement syndrome (“im-

» G

impingement,

» o«

pingement syndrome, shoulder impingement

syndrome”) and scapular stabilization exercises (“Scapular stabili-

”» » o«

zation exercises,” “Scapular exercises,” “Scapular rehabilitation”).
Articles published from 2010 and up to 2019 were searched. Sug-
gested keywords used for the search strategy were illustrated in

Table 1.

Study selection

Two reviewers (SS and RS) independently performed the study
selection process. Randomized controlled trials, nonrandomized
clinical trials, and quasi-experimental study design studies inter-

Table 1. Keywords and syntax used in search strategy

No. Keywords Pubmed MEDLINE CINAHL Cochrane 0°%9®
Scholar
1 Impingement 25673 723 3,891 1279 39,742
2 Shoulderimpingement 2,878 219 210 685 5,561
syndrome
3 Subacromial 2109 187 128 541 6,723
impingement
4 Above 1-3 1,578 521 4,101 2,276 49,888
5 Scapular stabilization 239 13 328 187 2,321
6  Scapular exercises 288 21 23 256 1,287
7 Scapular rehabilitation 451 122 38 478 3456
8 Above 57 326 118 381 734 6,733
9 Randomized controlled 2,233 424 129 2109 5925
trial
10 Experimental study 938 232 210 167 4,390
design
11 Above 3-10 3054 654 318 2189 9872
12 Above 4+8+11 854 25 63 49 1,298

vening scapular stabilization exercises or approaches in adult sub-
jects diagnosed with subacromial impingement syndrome were
considered for selection.

Criteria for inclusion

To ascertain that all relevant studies were selected, two review-
ers (BJ and BF) screened the included papers with the following
inclusion criteria: (a) Original research reports of data collected on
the subjects presenting or diagnosed with subacromial impinge-
ment syndrome; (b) studies evaluating pain or disability or move-
ment as an outcome; (¢) availability of full-text; (d) studies pub-
lished in English and other languages with an English version.

Hierarchy of evidence

Two reviewers (HR and AY) assessed the level of evidence among
included papers using the Hierarchical system of Lloyd-Smith
(Lloyd-Smith, 1997). Articles with a high level of evidence rang-
ing between la and 2b on the Lloyd-Smith scale were included in
this review (Table 2).

Data extraction

Three reviewers (HR, BJ, and SS) independently extracted data
using a structured data extraction form adapted from the Cochrane
collaboration (Cochrane Effective Practice and Organisation of
Care, 2013). Informations that were extracted include the follow-
ing items: general study information (title of the article, year of
publication, first author’s last name, and country of study); study
design and characteristics (participant characteristics, potential
predictors, and outcome measure); and findings including the length
of follow-up. Any disagreements or conflicts during and after data

Table 2. Lloyd-Smith hierarchy of evidence

Level of

evidence Study design Articles
la Meta-analysis of randomized controlled
study
1b Individual randomized controlled study ~ Baskurt etal. (2011)
Struyf et al. (2013)
Mogzy et al. (2014)
Turgut et al. (2017)
2a Well designed, non randomized Hotta et al. (2017)
controlled study
2b Well designed quasi experimental study Bernardsson etal. (2011)
Shankar et al. (2016)
3 Nonexperimental descriptive
studies- comparative/case studies
4 Respectable opinion
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extraction was resolved by a mutual agreement, and if needed, by
requesting the opinion of the third reviewer (AY). Computerized
and head searching resulted in 2,292 potentially appropriate arti-
cles, with 7 articles meeting the inclusion criteria of this review.

Quality appraisal
The quality of the included full-text articles was evaluated by

Table 3. Quality assessment of included articles

three reviewers (BJ, AY, and RS) based on a tool developed by the
National Heart, Lung and Blood Institute (United States), named
as quality assessment of controlled intervention studies. (National
Heart, Lung and Blood Institute, 2014). The quality of each pa-
per was scored according to the items listed in the quality assess-
ment of controlled intervention studies tool. The lowest possible
score was 0, and the maximum possible score was 14. Based on

Baskurtetal. ~ Bernardsson et

Criteria (2011) al.(2011)

Struyf et al.

Moezyetal.  Shankaretal.  Turgutetal. Hotta et al.
(2013) (2014) (2016) (2017) (2017)

1. Was the study described as randomized, a Yes No
randomized trial, a randomized clinical trial,
oran RCT?
2. Was the method of randomization Yes No
adequate (i.e., use of randomly generated
assignment)?
3. Was the treatment allocation concealed (so  Not mentioned No
that assignments could not be predicted)?
4. \Were study participants and providers No
blinded to treatment group assignment?
5. Were the people assessing the outcomes No
blinded to the participants’ group
assignments?
6. Were the groups similar at baseline on Yes Yes
important characteristics that could affect
outcomes (e.g., demographics, risk factors,
co-morbid conditions)?
7. Was the overall drop-out rate from the Yes Yes
study at endpoint 20% or lower of the
number allocated to treatment?
8. Was the differential drop-out rate (between Yes Yes
treatment groups) at endpoint 15% points
or lower?
9. Was there high adherence to the intervention Yes Yes
protocols for each treatment group?
10. Were other interventions avoided or Yes Yes
similar in the groups (e.g., similar
background treatments)?
11. Were outcomes assessed using valid and Yes Yes
reliable measures, implemented
consistently across all study participants?
12. Did the authors report that the sample size ~ Not mentioned Yes
was sufficiently large to be able to detect a
difference in the main outcome between
groups with at least 80% power?
13. Were outcomes reported or subgroups Yes Yes
analyzed prespecified (i.e., identified before
analyses were conducted)?

Not mentioned

Not mentioned

Yes Yes No Yes No

Yes Yes No Yes No

Yes Yes No Not mentioned No

VYes Yes Not mentioned  Not mentioned No

Yes Yes Not mentioned  Not mentioned No

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes

14. Were all randomized participants analyzed ~ Not mentioned  Not mentioned  Not mentioned ~ Not mentioned ~ Not mentioned  Not mentioned  Not mentioned

in the group to which they were originally
assigned, i.e., did they use an
intention-to-treat analysis?
Scores 9/14 8/14

10/14 13/14 8/14 10/14 8/14

RCT, randomized controlled trials.
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Table 4. Risk of bias in included studies

Bias Baskurtetal.  Bernardsson et al. Sturyfetal. Mogzy et al. Shankar et al. Turgutetal. Hotta et al.
(2011) (2011) (2013) (2014) (2016) (2017) (2017)
Selection of participants Low risk Low risk Low risk Low risk Low risk Low risk High risk
Allocation concealment Low risk High risk Low risk Low risk High risk Low risk High risk
Blinding of participants Unclear Unclear Unclear Low risk High risk Unclear Unclear
Assessor blinding Unclear Low risk Low risk Low risk High risk Unclear Unclear
Incomplete data Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Selective reporting Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Other Bias Unclear Unclear Unclear Unclear Unclear Unclear Low risk

the methodological quality, this review categorized each study as
low (0-4), moderate (5-10), or high (11-14). The consistency of
scoring and categorizing across the reviewers was ensured before
proceeding further. Disagreements among the reviewers were
solved by consensus building. In this review, 5 articles were grad-
ed as moderate quality and 2 articles were graded as high quality
respectively (Table 3).

Risk of bias in the included studies

Two reviewers (SS and BF) independently assessed the risk of
bias in the included trials using the Cochrane Collaboration tool
for assessing risk of bias (Sterne et al., 2019). The items that were
assessed for potential bias by the tool include; sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data, selec-
tive reporting, and other bias (Table 4).

RESULTS

Study search

A rtotal of 7 articles were identified for inclusion in this review.
The PRISMA flow diagram (Moher et al., 2015) in Fig. 1 illus-
trates the selection process.

Study characteristics

The 7 trials analyzed in this review included a total of 228 par-
ticipants, with 119 allocated to scapular stabilization exercise in-
tervention and 109 to control groups. The length of follow-up var-
ied from 2 to 12 weeks (Table 5). The mean quality score of the in-
cluded trials was 9.42 out of a total of 14 possible points. The in-
terrater agreement calculated based on the kappa statistics was 0.884.

Risk of bias in included studies

Random sequence generation was reported in 6 articles and not
done in Hotta et al. (2018). Allocation concealment had high risk
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% 2,298 Records identified through 3 Additional records identified
2 database searching through other sources
=
\4 \4
143 Records after duplicates removed
2
oy
3 \4
s 143 Records 111 Records
screened excluded
£ v
2 . .
= 32 Full-text articles 25 Full-text articles
assessed for eligibility excluded, with reasons
\ 4
< 7 Studies included in
IE qualitative synthesis

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses) flow diagram illustrating the selection process.

in 3 articles (Bernhardsson et al., 2011; Hotta et al., 2018; Shan-
kar et al., 2016). Blinding of participants to study group allocation
was achieved in one study, not achieved in one, and not reported
in five studies. Trial personnel or outcome assessors were not blind-
ed to allocation in one article (Shankar et al., 2016) and not report-
ed in 3 articles. Incomplete outcome data and selective reporting
had a complete low-risk percentage. In summary, the study by
Struyf et al. (2013) was determined to have low risk of bias and
two articles, by Hotta et al. (2018) and Shankar et al. (2016) were
judged to have a high risk of bias (Figs. 2, 3). The interrater agtee-
ment calculated based on the kappa statistics was 0.901.

Result of individual studies
Bagkurt et al. (2011) investigated the effectiveness of the scapu-
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lar stabilization approach among 40 patients with subacromial
impingement syndrome in Turkey. In this randomized controlled
trial, the scapular stabilization group (n=20) was compared with
the stretching and strengthening group (n=20) for 6 weeks. Out-
come measures were pain intensity, shoulder ROM, scapular mus-
cle strength, joint position test, Western Ontario Rotator cuff in-
dex. Both groups achieved statistical improvement in all the out-
comes, meanwhile more significant differences were found in the
scapular stabilization exercise group in improving scapular muscle
strength and in joint position tests. It was concluded that scapular
stabilization exercise is more superior to the conventional program
among subjects with subacromial impingement syndrome.

Bernhardsson et al. (2011) evaluated the effect of 12-week ec-
centric based scapular exercise among 9 patients with subacromial
impingement syndrome. This was a single-subject experimental
design conducted in Sweden. After baseline measures of visual an-
alogue scale, constant score, and Western Ontario Rotator cuff in-
dex, subjects underwent interventions of the eccentric infraspina-
tus and supraspinatus exercise, shoulder shrugs, and retraction,
stretching of the trapezius. Post interventional outcomes showed
that there was a significant improvement in visual analogue scale
in reducing pain with improvement in function demonstrated by
constant score (P =0.008) and Western Ontario Rotator cuff index
(P=0.021). Therefore Scapular control can be effective in decreas-
ing pain and improving function among subjects with subacromi-
al impingement syndrome.

Struyf et al. (2013) compared the effectiveness of scapular-fo-
cused treatment with control therapy in Belgium. Following base-
line measures, 22 subjects were randomized into the scapular ori-
entation group and control group and treated for 12 weeks. Post
interventional between-group measures of self-reported question-
naire (P =0.025), verbal numerical rating scale (P =0.022), visual
analogue scale (P =0.046) favored the intervention group. Those
authors stated that scapular oriented exercise is effective in reduc-
ing pain and disability in patients with shoulder impingement
syndrome.

Moezy et al. (2014) conducted a randomized controlled trial in
Iran to compare the effectiveness of scapular stabilization based
exercise with conventional physical therapy in 68 patients with
shoulder impingement syndrome. After 6 weeks, there was signif-
icant improvement in shoulder abduction (P = 0.024) and external
rotation ROM (P = 0.001), improvement in forward shoulder trans-
lation (P < 0.0001) and flexibility (P < 0.0001) between the groups.
Protraction of shoulder (P = 0.001), forward head posture (P = 0.001)
and thoracic curvature (P =0.001) revealed a significant improve-
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Fig. 2. Risk of bias graph: author's judgment about each risk of bias item presented as percentages across all included studies.
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Fig. 3. Risk of bias assessment of included trials.

ment in the scapular stabilization group. No significant differences
were detected in pain reduction (P =0.576). This concludes that
scapular stabilization exercises are effective in increasing ROM of
shoulder and pectorals flexibility, decreasing forward head and
poor shoulder posture.

Shankar et al. (2016), performed a single group pre-post study
among 7 shoulder impingement subjects in Iran. Scapular stabili-

https://doi.org/10.12965/jer.2040256.128

zation program was implemented for 2-week duration. Paired
#-test analysis found that there is a statistically significant differ-
ence P<0.000 in shoulder pain and disability index and lateral
scapular slide test. The study also concluded that scapular stabili-
zation exercise protocol is effective in improving pain and disabil-
ity among shoulder impingement subjects.

Turgut et al. (2017), investigated the effect of scapular stabili-
zation exercise (n=15) with conventional exercises (n=15) in Tur-
key. The study was conducted for 12 weeks. Both the groups demon-
strated improvement in 3-dimensional scapular kinematics for ex-
ternal rotation, posterior tilt and upward rotation of the scapula
and shoulder pain and disability index scale for pain and disabili-
ty. Statistical values are higher in the intervention group when
compared with the control group. It is proved that specific scapu-
lar stabilization exercises decrease pain and disability in impinge-
ment syndrome.

Hotta et al. (2018) in Brazil analyzed the effect of scapula fo-
cused exercise protocol in impingement syndrome. Fifty subjects
were randomized into both intervention (n=25) and control group
(n=25), interventions were given for 8 weeks duration. Scapular
kinematics and shoulder pain and disability index were the out-
come measures used. There was significant improvement in shoul-
der pain and disability index (P <0.01) and Shoulder kinematics
for upward rotation (P < 0.01), anterior tilt (P <0.01) and internal
rotation (P <0.01) of scapula. These results indicate exercises fo-
cused on scapula are beneficial in alleviating impingement syn-
drome.

Synthesis of results

Principle findings of this systematic review are reported by Lloyd-
Smith hierarchy of evidence, quality assessment of articles, charac-
teristics of included articles and risk of bias. Seven articles synthe-
sized in this review demonstrated a varying statistical outcome.

https://www.e-jerorg 223



Ravichandran H, etal. © Evidences of scapular stabilization on shoulder impingement

This systematic review included articles that provided compre-
hensive information from various parts of the world concerning
the effectiveness of scapular stabilization exercise program among
subacromial impingement syndrome subjects. All the authors
conclude that scapular stabilization is effective, by comparing with
conventional physiotherapy or control group. Two articles used a
quasi-experimental single group pre-post design and concluded
that the scapular stabilization exercise program is effective.

DISCUSSION

This systematic review investigated the evidence for the efficacy
of scapular stabilization exercise for patients with subacromial im-
pingement syndrome on reducing shoulder pain and disability
among adult people. No previous systematic reviews reporting
solely on the efficacy of scapular stabilization exercises on subacro-
mial impingement syndrome was found. Therefore, to the best of
our knowledge, this is the first systematic review to solely focus
on the consensus of data concerning the effects of scapular stabili-
zation exercise among adult subjects with subacromial impinge-
ment syndrome.

From the result of this review, it is hypothesized that scapular
exercises are effective in reducing pain and disability among sub-
jects with subacromial impingement syndrome. The number of
trials available was limited, and the quality of these trials was mod-
erate. The outcome measures were not consistent between trials
for the measures of pain and disability, therefore preventing the
pooling of results for a meta-analysis.

Seven articles including a total of 228 participants reported on
more than 10 outcome measures (visual analogue scale, shoulder
ROM, muscle power, Western Ontario rotator cuff index, constant
score, joint position test, muscle flexibility, posture of neck & shoul-
der, shoulder pain and disability index, 3-dimensional scapular
movement test, etc.) which aimed to measure pain and disability
among subjects with subacromial impingement syndrome.

Pain

To assess the intensity of pain, visual analogue scale was almost
used by all the articles included in this review. The statistically
significant changes in pain intensity can be considered clinically
relevant. Strengthening of scapular stabilizers, stabilize the hu-
meral head in the glenoid fossa while retaining the space between
greater tubercle and acromion, thereby preventing any possible
compression of structures in the space. A previous systematic re-
view by Bury et al. (2016) among rotator cuff injury subjects in-
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dicated support in favor of scapular-focused exercise approaches,
though the evidence was either conflicting or below clinical sig-
nificance for variables such as pain.

Disability

Shoulder pain and disability index, Western Ontario rotator
cuff index, constant score, muscle strength, and joint ROM demon-
strated significant improvement statistically in the included arti-
cles. Scapular stabilization exercises improve muscle strength, mo-
tor control, movement pattern, joint position sense, and reduce
disability in terms of shoulder pain and disability index and West-
ern Ontario rotator cuff index. Increase in muscle strength, joint
position sense, and repositioning of scapula restored normal scap-
ula-humeral rhythm and hence reduces disability. Dewhurst (2010)
found that impaired function of pectorals and levator scapulae
muscles can affect the subacromial space negatively, thereby in-
creasing the incidence of subacromial impingement syndrome.
The author also proposed that to ensure biomechanically correct
movement control of supraspinatus, infraspinatus, teres minor,
and subscapularis these muscle group has to be strengthened.

The findings of this review are similar to the work of Schmitt
and Snyder-Mackler (1999), which reported that scapula-thoracic
weakness as a cause of secondary subacromial impingement syn-
drome. Hence, this review suggests that the scapular stabilization
exercise program shall be used as an integral part of therapeutic
intervention programs aiming at reducing pain and disability
among subjects with subacromial impingement syndrome.

Strength and limitations

The current review provides shoulder rehabilitation specialists
with insight into scapular stabilization exercises in improving
pain for subacromial impingement subjects. This systematic re-
view emphasizes the importance of focusing on scapular stabiliza-
tion approaches in impingement syndrome, which is the basis for
assessment and management of shoulder dysfunction secondary to
impingement.

However, for benefits of future researches and interpretation of
these findings with caution, the limitations to be considered are;
the heterogeneity in terms of outcome measures of the reviewed
studies, conducting a meta-analysis was not meaningful and the
inclusion of studies published in English language or English ver-
sion, which might have resulted in the exclusion of important
findings. Further, the articles included were unclear about the
stage or severity of impingement syndrome.
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CONCLUSIONS

Articles included in this review demonstrated effects support-
ing the use of scapular exercise as an intervention for impinge-
ment syndrome of the shoulder joint. The conclusion of this re-
view suggests that the best clinical outcome for improving sub-
acromial impingement would occur with the implementation of
scapular stabilization exercises either solely or as a part of shoulder
rehabilitation. Heterogeneity of exercise interventions, coupled
with outcome measures, prevented conclusions being drawn about
the components of exercises that provides the best outcome.

Future studies aiming to evaluate the effect of scapular stabili-
zation exercise in impingement syndrome in shoulder joint should
aim to minimize potential bias by using larger samples, valid out-
come measures, metrics related to scapular kinesis, homogenous
subjects, flawless methodological design, and follow-up schemes
to determine the sustainability of intervention effects. Further, if
the future researches identify a significant positive effect for the
scapular stabilization exercise for impingement syndrome, those
studies should emphasize on the dose-response effect to guide
clinical practice, for instance; intensity, frequency, sets, repetitions,
interval or rest time, speed, and individualized or standard pro-
gram.
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