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Objectives: Scapular-focused exercises are included in the rehabilitation of people with 
scapular dyskinesis (SD); yet, there is a noteworthy level of ambiguity concerning the 
comparative efficacy of different interventions in terms of their ability to enhance shoulder 
discomfort and function. This research analyzed the impact of a scapular-focused exercise 
schedule on shoulder pain and function of patients with scapular dyskinesia.

Methods: PubMed, Medline (Ovid), Web of Science, Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), Physiotherapy Evidence Database (PEDro), Google Scholar, 
and Scopus databases were explored up until July 2021 for randomized controlled trials (RCTs) 
that considered the impact of scapular-focused training therapy in people with SD. Eleven 
RCTs, with a combined sample size of 890 participants encountered our inclusion criteria.

Results: The results demonstrated a significant reduction in shoulder pain following exercise 
(therapy standardized mean difference [SMD]=-0.83; 95% CI, -1.44%, -0.22%; P=0.008). 
Moreover, exercise therapy significantly improved shoulder function (SMD=-0.62; 95% CI, 
-1.08%, -0.16%; P=0.008). Nevertheless, scapular-focused exercise had no significant effect 
on scapula positioning at any angle (0°: Mean difference [MD]=-0.44; 95% CI, -1.43%, 0.55%; 
P=0.38; 45°: MD=-0.17; 95% CI, -0.72%, 0.37%; P=0.53; 90°: MD=-0.25; 95% CI, -1.06%, 
0.57%; P=0.56). 

Discussion: Scapular-based exercise therapies are effective approaches among patients with 
SD. It is necessary to conduct additional high-quality studies with longer periods to evaluate 
and validate the results reported in this study. 
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Highlights 

• The optimal functioning of the shoulder joint is highly dependent on the positioning and movement of the scapula.

• Scapular dyskinesis reduces the stability of the shoulder joint.

• Scapula-based exercises effectively improve shoulder pain and function.

• Scapula-based exercise did not demonstrate a significant impact on scapula positioning.

Plain Language Summary 

Appropriate functioning of the shoulder joint is dependent on the positioning and movement of the scapula, such 
as facilitating shoulder repeated motions. The scapular as a multi-task component and a base for muscle attachments 
implements numerous functions donating to the mobility and stability of the shoulder girdle. Scapular static and 
dynamic alignment assurance the function of muscles related to the scapula complex and prevent some disorders and 
shoulder pains. It is suggested that the glenohumeral joint’s function becomes efficient if the stabilizing role of the 
scapula is normal, and the function of the neuromuscular system is improved. 

Introduction

houlder pain is a common musculoskeletal 
issue that can result in functional impair-
ment, impact work productivity, affect ath-
letic performance, and be connected with 
an enormous economic burden [1], with 

a predicted incidence between 20% and 33% in public 
people. Shoulder pain is regarded as the third most typi-
cal musculoskeletal disorder [1]. 

Several studies have indicated that pain, physical func-
tion limitations, and activity restrictions are the most 
common symptoms experienced by individuals with 
shoulder pain [1, 2]. Moreover, it has been confirmed 
that persons who face shoulder pains typically exhibit 
an imbalance in scapulothoracic muscle activation [3, 4], 
which includes reduced activation of the serratus anteri-
or (SA) and lower trapezius (LT), alongside incremented 
activation of the upper trapezius (UT) [1]. Tightness of 
soft tissues has also been associated with scapular dys-
kinesis (SD) [5].

In addition, it is crucial to maintain proper scapular po-
sition and motion to achieve optimal functioning of the 
shoulder joint. This is particularly important for facilitat-
ing repetitive movements of the shoulder [6]. The scapu-
lar as a multi-task component and a base for muscle at-
tachments implements numerous functions contributing 
to the stability and mobility of the shoulder girdle. 

The implementation of scapula external rotation (ER), 
posterior tilt, and upward rotation (UR) plays a crucial 
role in maintaining the appropriate length-tension re-
lationship of the muscles related to the scapula [7, 8]. 
Additionally, these movements help to prevent the oc-
currence of subacromial space impingement when the 
shoulder is elevated [9, 10]. 

According to existing literature, there is a suggestion 
that the glenohumeral joint may experience decreased 
efficiency in its functioning when the stabilizing func-
tion of the scapula is compromised. This impairment in 
scapular stabilization can lead to a reduction in the over-
all role of the neuromuscular system, ultimately causing 
potential shoulder joint dysfunction [11]. Kibler et al. 
found that as a stable base for optimal muscle activation, 
the scapula has a crucial role in the upper limb function, 
an integrated cavity for joint kinematics, and a transition 
chain for improved development energies in the kinetic 
chain reaction [12]. SD is illustrated by an eminent me-
dial edge and inferior angle of the scapula concerning 
the thoracic spine, both in static and dynamic positions. 
This condition is often accompanied by early scapular 
elevation or shrugging, and improper upward and down-
ward rotation of the scapula in concurrent up or down 
movement upper limb [12–14]. Because of kinetic and 
muscular chains, SD [13, 15] can reduce the stability of 
the glenohumeral joint [15–17], resulting in an increased 
risk of shoulder pain in up to 43% of overhead activi-
ties [18]. Previous studies have provided evidence that 
a considerable percentage, spanning from 33% to 100%, 
of individuals who have been clinically diagnosed with 
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different types of shoulder ailments, such as subacromial 
impingement syndrome (SIS), frequently demonstrate 
SD [19, 20]. 

The main group muscles optimizing scapula position 
and scapulohumeral rhythm are the serratus anterior, 
rhomboid, and trapezius, which decrease pain and en-
hance function [21, 22]. Regarding this particular issue, 
there has been a proposal that a heightened degree of 
movement in the UT, combined with a reduction in move-
ment in the LT and SA, might be associated with modified 
scapular motion. These alterations include diminished 
UR, reduced posterior scapular tilting, and ER [5, 23]. 

Several studies have provided evidence regarding 
the significance of exercise therapy in restoring typical 
scapular motion [13, 21]. Therefore, the implementation 
of exercise therapy that specifically targets the scapula 
is considered a crucial intervention in physiotherapy 
for individuals diagnosed with SIS and SD [24]. Vari-
ous systematic reviews have been conducted to assess 
the usefulness of physical exercise therapy in reducing 
pain and improving the function of individuals with SIS 
[11, 22, 25]. The findings from these reviews indicate 
a moderate to a strong level of evidence supporting 
the usefulness of physical exercise therapy in reducing 
discomfort and improving the function of this popula-
tion during short-term follow-up [11, 22, 25]. However, 
there is significant doubt concerning the effectiveness of 
such strategies in recovering healthy scapular motions. 
In their systematic review, Bury et al. (2016) proposed 
that the implementation of scapular muscle corrective 
exercise can significantly alleviate shoulder pain. How-
ever, the review found that the impact of this exercise on 
scapular alignment and movement, based on the analysis 
of four included investigations, remained uncertain [26]. 

Moreover, the conducted studies failed to include in-
dividuals who were asymptomatic and diagnosed with 
scapular dyskinesia. Therefore, certain pertinent stud-
ies may be omitted. Hence, given the lack of clear evi-
dence regarding the impact of suggested interventions 
for SD on its improvement, this systematic review and 
meta-analysis seeks to evaluate the efficacy of exercise 
therapy in mitigating shoulder pain and enhancing both 
shoulder function and scapular position among people 
afflicted with SD. Additionally, the investigation deter-
mines whether any improvements in disability and dis-
comfort are attended by advancements in scapular align-
ment and movement.

Materials and Methods

The present systematic review pursued the procedures 
outlined in the preferred reporting items for systematic 
reviews and meta-analyses (PRISMA) [27]. Before be-
ginning the research, the techniques for the review were 
developed; however, we did not register the protocol.

Search strategy

Possible related research was determined by a sys-
tematic review librarian. Databases including PubMed, 
Medline (Ovid), Web of Science, Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), Phys-
iotherapy Evidence Database (PEDro), Google Scholar, 
and Scopus were applied for a detailed electronic search. 
Furthermore, the process of cross-referencing the in-
cluded studies in the reference list was implemented, and 
consultation with subject matter experts was also under-
taken to validate any supplementary sources, whether 
published or unpublished. To ensure a comprehensive 
search, additional efforts were made to find relevant 
studies beyond the usual sources. This involved search-
ing grey literature resources like conference and govern-
ment websites, without any limitations on the outcome. 
The search also included informal sources like confer-
ence abstracts and PhD theses to expand the scope of the 
search. The inquiries utilized a variety of both medical 
subject headings (MeSH) and free-text terms related to 
the keywords “SD,” “therapy,” “physical therapy,” “ex-
ercise therapy,” “subacromial impingement syndrome,” 
“scapular position,” “shoulder function,” “shoulder reha-
bilitation,” “shoulder exercise,” “shoulder impingement 
syndrome,” and “scapular stabilization exercises.” To 
optimize the search process, we utilized Boolean search 
terms (AND, OR, NOT) to combine various search 
terms. Specifically, we integrated the search terms re-
lated to exercise therapy participation with those related 
to shoulder dyskinesis and/or shoulder impingement 
syndrome. The search was executed in July 2021, en-
compassing databases from their inception to July 2021. 
Subsequently, behind the initial screening process, sys-
tematic reviews, meta-analyses, and all study references 
were thoroughly examined to ascertain the inclusion and 
exclusion criteria, thereby ensuring the comprehensive 
identification of all pertinent papers.

Selection criteria

To establish the parameters for study inclusion, we 
employed the PICOTS criteria, which encompassed the 
following elements: Participants, intervention, compari-
son, outcome, time, and study design. The titles and/or 
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abstracts of studies that were recognized utilizing the 
search strategy, as well as those obtained from extra ref-
erences, were allocated among three authors. The full-
text papers of probability suitable studies were recovered 
and considered for eligibility by two writers, working 
unassisted. Any divergence of opinion between the two 
authors was effectively resolved through a process of 
deliberation involving the third author. In this meta-anal-
ysis, exercise therapies included various therapies like 
scapular strengthening exercise, scapular stabilization 
exercise, and shoulder girdle muscle stretching were in-
cluded. Articles entered in the present review compared 
adults in the experimental and control groups (CG). 

Inclusion/exclusion criteria

To ascertain and choose the articles that met the re-
quirements, the following criteria were taken into con-
sideration. This study exclusively includes randomized 
controlled trials (RCTs) or control trials that have been 
published in the English language. The study included 
adults who were 18 years of age or older. The articles se-
lected for analysis employed scapular-focused exercises 
in a pre-post design, with a control group. The present 
study has excluded review articles, literature reviews, 
conference abstracts, and study protocols. Additionally, 
research involving participants who were involved in 
an exercise therapy regimen within the past six months 
has also been excluded. The identified studies have been 
subjected to independent evaluation by two reviewers, 
with discrepancies being resolved by the third reviewer.

Outcome measures

The result measurements of the current meta-analysis 
were pain shoulder, scapula positioning or orientation, 
and shoulder function.

Data extraction

The data extraction process was accomplished by 
two researchers (MKH and ME), who unassisted and 
archived the information in a database. In cases where 
disagreements arose, a third researcher (NMR), was re-
sponsible for resolving them. The extracted information 
encompassed various elements like the author’s name, 
year of publication, and country of origin. Additionally, 
it included details regarding the number of cases and 
controls, the average age of participants, their gender 
distribution, characteristics of the exercise protocol, and 
the Mean±SD values of the variable measures both be-
fore and after the protocol, or the differences observed 
between these two-time points.

Data synthesis

For each of the articles that were incorporated, the ef-
fect size of any result was concisely summarized through 
the computation of the mean difference (MD) between 
the exercise protocol and control condition, spanning 
from pre-protocol to post-protocol. The results were 
analyzed using the weighted MD with a 95% CI, as-
suming similarity in the evaluation method or reporting. 
Nevertheless, to account for variations in evaluation or 
documenting methods, a standardized mean difference 
(SMD) was utilized for the analysis of outcomes. The 
analysis for this study was conducted utilizing Review 
Manager software, version 5.3, developed by The Nor-
dic Cochrane Centre in Copenhagen, Denmark. The data 
were obtained by calculating the changes in the mean 
and SD values. The difference between the mean at 
pre-protocol and the mean at post-protocol was com-
puted, and the SD of this difference was computed for 
the investigation group participants. This was done in 
cases where the change in Mean±SD was not explicitly 
provided, and instead, group p or a 95% CI were docu-
mented. In studies where the standard error of the mean 
(SEM) data was provided rather than SD, the SEM was 
altered to SD [28]. In instances where data were not pro-
vided in written form or tabulated, and the authors were 
inaccessible, data depicted in figures were extracted or 
acquired, when possible, using the GetData Graph Digi-
tizer software. Subsequently, the inverse of the variance 
was utilized to assign weights to each effect size. The 
utilization of random-effects models, which account for 
heterogeneity within the model, was employed to ag-
gregate the primary and secondary outcomes across all 
study groups.

The researchers utilized a random-effects model to ob-
tain pooled estimates of the impact of exercise therapy 
on variable measures. The researchers evaluated the het-
erogeneity among the studies using the I2 statistic, where 
values >50% indicate significant heterogeneity [28]. The 
I2 metric spans a scale of 0 to 100%, with a point of 0% 
demonstrating the scarcity of experimental heterogene-
ity. Scores of 25%, 50%, and 75% correspond to low, 
moderate, and high levels of heterogeneity, respectively 
[28]. The meta-analysis was conducted utilizing Forest 
plots and a significance level of 5% was employed to 
determine the statistical remarkable of the outcomes. 
The assessment of publication bias risk was conducted 
through the utilization of Funnel plots [29].
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Study quality 

The quality of the investigations contained in the anal-
ysis was evaluated separately utilizing a validated tool 
called tool for the assessment of study quality and report-
ing in exercise (TESTEX). This tool utilizes a fifteen-
point scale to evaluate both the quality (with a maximum 
of five scores) and documentation (with a maximum of 
ten scores) of exercise therapy programs [30]. This eval-
uation was conducted by two authors separately. In in-
stances of disagreement, consultation with the third au-
thor was sought. The allocation of included studies was 
conducted randomly among the authors. Furthermore, 
the studies were cross-checked to ensure the accuracy of 
data extraction and to evaluate the quality of per investi-
gation. Lastly, the review process involved two authors 
who independently evaluated the studies. A sub-analysis 
was conducted to evaluate the quality of the investiga-
tion, which was categorized regarding a TESTEX score 
of 10 or higher and a within-study risk evaluation rang-
ing from low to medium.

Results 

Study and participants’ characteristics

A total of 985 records were specified during the ini-
tial search. After excluding duplicate articles (n=222), 
the staying articles were evaluated concerning their title 
and abstract, resulting in the removal of 743 studies. This 
process yielded a final selection of 20 full-text studies. 
Nine additional articles were excluded due to the fol-
lowing rationales: a) Non-RCTs [31–37], b) Case report 
[38], and d) Study with active CG [39]. Eleven studies 
[14-24, 40-50] met our inclusion criteria and were used 
in the meta-analysis (PRISMA flow diagram; Figure 1). 
Studies were performed in Turkey (3), Iran (2), German 
(1), Brazil (1), India (1), Belgium (1), Norway (1), and 
USA (1). The mean age and gender distribution for each 
of the 11 studies included in the analysis are presented 
in Table 1. The total number of participants in all stud-
ies was 594, with an equal number of participants (50%) 
in the experimental and CG (298 participants in each 
group). The sample size for each study ranged from 22 
to 104 participants.

Intervention details

The interventions utilized by the 11 studies included 
in the analysis exhibited a degree of variability and en-
compassed scapular mobilization, muscle retraining, 
and stretching, as can be observed in Table 1. Among the 
studies, three of them specifically examined the efficacy 

of scapular-focused exercise training when added to con-
ventional therapy, which employed an additive design 
[40, 41, 49], while six articles straightforward compared 
scapular-based exercise training with non-scapular-
based [42–46, 50]. Two studies investigated the effect 
of scapular stabilization or resistance exercises [47, 48]. 
All included studies recruited both males and females, 
but one study [46] did not mention the number of each 
gender in each group.

Ten included studies assessed pain with activity, with 
a study unclearly documenting whether pain was evalu-
ated during exercise [49]. Shoulder function including 
disabilities of the arm, shoulder, and hand (Quick DASH 
scale), shoulder pain and disability index (SPADI), and 
strengths and disabilities questionnaire (SDQ) was eval-
uated in nine investigations [40, 42–45, 47–50]. More-
over, in four studies [41, 47–49] lateral scapular slide test 
(LSST) was used to determine scapular dyskinesia.

Meta-analysis results

Change in shoulder pain

Eleven investigations comprising 594 individuals (298 
in the experimental group and 296 in the CG, respective-
ly) documented the outcome measure of shoulder pain. 
Pooled findings showed that exercise therapy produced a 
significant decrease in shoulder pain (SMD=-0.83; 95% 
CI,-1.44%, -0.22%; P=0.008) in comparison to the CG 
(Figure 2).

Change in shoulder function

Nine investigations, comprising a total of 482 individu-
als, have reported on the outcome measure of shoulder 
function. Upon pooling the results from the random-ef-
fects model, it was found that exercise therapy has a re-
markable proper influence on shoulder function (SMD=-
0.62; 95% CI, -1.08%, -0.16%; P=0.008; Figure 3).

Scapula positioning

Four studies reported scapula positioning in 0°, three 
studies reported scapula in 45° and 90° as an outcome 
measure. Upon pooling the results from the random-
effects model, it was found that exercise therapy had no 
significant effect on scapula positioning at any angle (0°: 
MD=-0.44; 95% CI, -1.43%, 0.55%; P=0.38; 45°: MD=-
0.17; 95% CI, -0.72%, 0.37%; P=0.53; 90°: MD=-0.25; 
95% CI, -1.06%, 0.57%; P=0.56; Figure 4).
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Table 1. Characteristics of the included studies

Author, (y)

Co
un

tr
y Participants

Intervention Group

O
ut

co
m

e 
M

ea
su

re

No./Mean±SD Gender 
(M/F)Groups Age (y)

Aytar et al. 
2015 [40] Turkey

Total 44 52.0±4.0 15/51 - VAS 
with 
activ-

ity, the 
Turkish 
version 
of the 
quick 
DASH

INT 22 52.0±3.0 4/18
Stretching and strengthening exercises 3 times for 10 rep-
etitions, holding for 5 seconds at the end of each repeti-
tion., with a 30-second interval between sets

CON 22 52.0±4.0 8/14

Sham scapular mobilization 3 times for 10 repetitions and 
a rate of 1 cycle per 6 seconds with 30-second intervals 
between sets
The total intervention duration for all groups was 3 weeks 
with a total of 9 treatment sessions

Baskurt et al. 
2011 [41] Turkey

Total  40 -

13/27

-
VAS 
with 
activ-

ity, 
LSST

INT 20 51.5±8.4 Standardized flexibility, strengthening, and Codman 
exercises+scapular stabilization exercise

CON 20 51.3±11.6

Standardized flexibility, strengthening, and Codman exer-
cises
The total intervention duration for all groups was 6 weeks 
with a total of 18 treatment sessions

Engebretsen 
et al. 2011 

[42]

Nor-
way

Total 104 - - -
VAS 
with 
activ-

ity, 
SPADI

INT 52 49.0±9.3 26/26
Intervention consisted of two 45-minute sessions per 
week for up to 12 weeks. Training incorporated scapular 
control and dynamic scapular stability

CON 52 47.0±11.7 26/26 Radial extracorporeal shock-wave therapy consisted of 
one session weekly for 4 to 6 weeks

Hotta et al. 
2018
 [43]

Brazil

Total 50 - - -

VAS 
with 
activ-

ity, 
SPADI

INT 25 49.0 15/10 Underwent 8 weeks of neuromuscular training and per 
scapular strengthening, with a total of 24 sessions

CON 25 47.5 12/13 Received no treatment

Letafatkar et 
al. 2021

[44]
Iran

Total 77 37.8±5.4 - - VAS 
with 
activ-

ity, 
SPADI

INT 37 40.5±5.5 22/15
Included three stretching and three strengthening exer-
cises performed for either involved or uninvolved sides, 
with a total of 24 sessions

CON 40 37.5±6.3 21/19 Received no intervention

Ludewig and 
Borstad, 2003

 [45]
USA

Total 67 49.0 - -
VAS 
with 
activ-

ity, 
SPADI

INT 34 48.0±1.8 34/0

Perform two stretches for 30 seconds each repetition and 
five repetitions each day. Also, perform progressive re-
sistance strengthening exercises three days per week for 
two muscle groups

CON 33 49.2±1.8 33/0 Received no intervention

Moezy et al. 
2014
 [46]

Iran

Total 72

n.r.

-

VAS 
with 
activ-

ity

INT 36 48.2±13.8
The exercise protocol consisted of a 10-minute walking 
warm-up on a treadmill, flexibility, strengthening, scapu-
lar stabilization, and postural exercises

CON 36 47.8±7.8

Conventional physiotherapy (physical modalities and 
range of motion exercise)
The total intervention duration for all groups was 6 weeks 
with a total of 18 treatment sessions

Nowotny et 
al. 2018

 [47]

Ger-
many

Total 28 - - - VAS 
with 
activ-

ity, 
Quick 
DASH

INT 15 30.0 10/5
Received the specific exercise program over a period of six 
weeks by a specific exercise program under physiothera-
peutic supervision twice a week for one hour

CON 13 35.0 9/4 Received massage therapy
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Study quality

The researchers assessed the quality of the studies that 
entered the analysis and determined it to be moderate. 
The median TESTEX score was 9, with a range of 7 to 
10 out of a possible maximum point of 15. Table 2 pres-
ents the distribution of scores obtained in the aforemen-
tioned studies. Specifically, two studies obtained a point 
of 10, four studies obtained a point of 9, three studies 
obtained a point of 8, and two studies obtained a point 
of 7. Of the TESTEX criteria, the following was accom-
plished especially poorly: Training volume and energy 
cost and workout monitoring in the CG 0/11; relative 
exercise intensity constant and preference to treat stud-
ies only 2/11 studies; allocation concealment only 3/11 
studies; assessors blinded 4/11 studies. The other criteria 
were met in at least 50% of investigations.

Heterogeneity and publication bias

Our analyses in shoulder pain and scapula position-
ing at 0° revealed moderate heterogeneity (I2=74%, 
P<0.0001, and I2=72%, P<0.00001, respectively). How-
ever, the heterogeneity in shoulder function and scapula 
positioning at 90° and 45° revealed high heterogeneity 
(I2=82%, P<0.0001, I2=94%, P<0.00001, and I2=99%, 
P<0.0001, respectively). Egger plots revealed little to 
moderate evidence of publication bias (Figure 5a and b).

Discussion

The current systematic review and meta-analysis syn-
thesized the existing literature regarding the impact of 
exercise therapy on shoulder pain, function, and scapular 
positioning among people diagnosed with SD. The find-
ings indicated that, in comparison to the CG, the exercise 
therapy protocol proved to be a successful intervention 
in significantly reducing pain and enhancing shoulder 

Author, (y)

Co
un

tr
y Participants

Intervention Group

O
ut

co
m

e 
M

ea
su

re

No./Mean±SD Gender 
(M/F)Groups Age (y)

Pekyavas and 
Ergun, 2017 

[48]
Turkey

Total 30 - - -

VAS 
with 
activ-

ity, 
SPADI, 
LSST

INT 15 40.6±11.7 2/13

Were included in a home exercise program for 6 weeks, 2 
days per week and 45 min for day. 6 weeks of treatment 
was performed for assessment of short-term effects. Ex-
ercises were done without resistance for the first week. 
Resistive training was given beginning from the second 
week with proper resistance of the Thera band. The 
proper color of the Thera band was determined for the 
subject’s proper resistance to 10 repetitions of the move-
ment.

CON 15 40.33±13.2 1/14
Were included in a supervised virtual reality exergaming 
program for shoulder movements with Nintendo Wii for 6 
weeks, 2 days per week, and 45 min per day.

Shah et al. 
2014 [49] India

Total 60 - 31/29 -
VAS 
with 
activ-

ity, 
SPADI, 
LSST

INT 30 46.9 19/11
INT group: Conventional physiotherapy (strengthening 
and stretching program)+scapular stability exercise

CON 30 47.0 12/18
CON group: Conventional physiotherapy 

The total intervention duration for all groups was 4 weeks 
with a total of 24 treatment sessions

Struyf et al. 
2013
 [50] 

Bel-
gium

Total 22 - 10/12 - VAS 
with 
activ-

ity, 
SDQ 
total

INT 12 46.2±13.5 5/7 Scapular dynamic stability and positioning

CON 10 45.4±15.1 5/5
Exercise therapy (rotator cuff strength) and manual thera-
py (GH mobilization and ultrasound)
The total intervention duration for all groups was 4–8 
weeks with a total of 9 treatment sessions

Note: The control group received no training. 

Abbreviations: SPADI: Shoulder pain and disability index; LLST: Lateral scapular slide test; VAS: Visual analog scale; DASH: 
The disabilities of the arm, shoulder, and hand; INT: Intervention; SDQ: Strength and disability questionnaire; CON: Control; 
M/F: Male/female. 
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function. Nevertheless, exercise therapy had no signifi-
cant effect on scapula positioning at any angle. Accord-
ingly, the hypothesis of this investigation was supported 
just by pain and shoulder function.

The findings of this review indicated that therapeutic 
exercises did not yield a statistically significant impact 
on scapula positioning. However, it is worth noting that 
these exercises demonstrated a potential positive influ-
ence on both shoulder pain and function. It is conceiv-
able that the enhancement of joint proprioception may 
contribute, at least in part, to the observed improvement 
in therapeutic exercise outcomes. The management of 
SD necessitates addressing the overall biomechanics of 
the body, rather than solely focusing on a specific region 
such as the shoulder, neck, trunk, or pelvis. Given that 
the human body functions as a kinetic chain, it is worth 
considering the incorporation of scapular-focused exer-

cise therapy and the examination of scapular biomechan-
ics in conjunction with neighboring segments [51].

Shoulder pathology management should include eval-
uation and administration of the scapula position and 
motion. Frequently, scapular position and motion find-
ings promote determining management options, reha-
bilitation protocols and return to activity [52]. SD is a 
condition that is generally linked to shoulder pathology 
and regarded as a risk factor for more injury; however, 
it is additionally present in asymptomatic people [20]. 
Evidence recommends that scapular motion disorders 
such as reduced scapular UR, limited scapular posterior 
tipping, and ER can cause rotator cuff–related shoulder 
pain [9, 53, 54]. It has been suggested that the weak-
ness of scapular muscles can be an influential factor in 
unusual scapular kinematics [55, 56]. Notably, enhanced 
facilitation of the UT with inhibition of the LT and SA 
has been linked to changed scapular position and motion 

Table 2. Study quality assessment of included studies using the tool for TESTEX
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Aytar et al. [40] 1 1 0 1 1 2 0 2 1 0 0 0 9

Baskurt et al. [41] 1 1 0 1 0 2 0 2 1 0 0 0 8

Engebretsen et al. 
[42] 1 1 1 1 0 1 1 2 1 0 0 0 9

Hotta et al. [43] 1 0 0 1 0 2 0 2 1 0 1 0 8

Letafatkar et al. [44] 1 1 1 1 1 1 0 2 1 0 1 0 10

Ludewig and Borstad
 [45] 1 1 0 1 1 2 1 2 1 0 0 0 10

Moezy et al. [46] 1 1 1 1 0 2 0 2 1 0 0 0 9

Nowotny et al. [47] 1 1 0 1 0 1 0 2 1 0 0 0 7

Pekyavas and Ergun 
[48] 1 1 0 1 0 1 0 2 1 0 0 0 7

Shah et al. [49] 1 1 0 1 0 2 0 2 1 0 0 0 8

Struyf et al. [50] 1 1 0 1 1 2 0 2 1 0 0 0 9

Note: Total out of 15 points. Legend: #three points possible—one point if adherence >85%, one point if adverse events are 
reported, and one point if exercise attendance is reported. 0 awarded if no mention was made of this criteria or if it was unclear 
whether criteria were met. 

*Two points are possible—one point if the primary outcome is reported, and one point if all other outcomes are reported. 
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[5]. Nevertheless, it is not clear if these differences are 
compensatory strategies or causative factors [20, 57].

In subjects displaying scapular dyskinesia, a lack of 
flexibility or strength in a particular agonistic muscle, 
which is then compensated by the antagonist’s muscle 
[58], may result in the onset of shoulder pain [18, 52, 54] 
due to a decrease in subacromial space, dysfunction of 
the shoulder griddle, and eventually structural damage 
[58], as well as an increase in mechanical stress on the 
soft tissue of glenohumeral [59]. 

This study comprised 11 trials with different therapeu-
tic exercises including scapular flexibility, strengthen-
ing, and stability exercises given to intervention groups 
[41, 46, 49], scapular control and dynamic scapular sta-
bility [42, 50], neuromuscular training and per scapular 
strengthening [43], stretching and strengthening exercis-
es [33, 40, 44, 45], stabilization exercise [47, 60], home 
exercise program, and resistive training with proper re-
sistance of Thera band [48]. 

The lack of scapular stability appears to be a crucial 
factor in the enhancement of shoulder pain and disabil-
ity. The efficacy of therapeutic exercise in retraining mo-
tor skills and activating stabilization muscles has been 
observed to have a positive impact on scapular kinemat-
ics. Therefore, it is recommended that this approach be 
included as part of a multidisciplinary treatment plan. 
The scapular-focused interventions that can include vari-
ous exercises are often suggested for shoulder pain and 
disability in subjects with scapular dyskinesia. However, 
several studies of moderate to high quality have man-
aged to yield strong evidence about the efficacy and 
safety of these interventions.

Struyf et al. (2013) concluded that a large clinically 
meaningful treatment effect favoring scapular motor con-
trol training was observed in dysfunction. A notable re-
duction in pain of moderate to large clinical significance 
was observed during the administration of the Hawkins 
test, Neer test, and empty can test. Furthermore, the ex-
perimental group illustrated an average decrease in self-
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Figure 2. Forest plot of the effects of exercise therapy versus control on shoulder pain

Figure 3. Forest plot of the effects of exercise therapy versus control on shoulder function

Figure 4. Forest plot of the effects of exercise therapy versus control on scapula positioning in different degrees
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perceived pain while at rest, as measured by the visual 
analog scale (VAS), whereas the CG did not exhibit any 
changes. The observed outcomes remained consistent 
during the three-month follow-up period [50]. Further, 
scapula-focused motor control and muscular strengthen-
ing exercises can affect subjects’ resting position, scapu-
lar movement patterns, and improved function of the af-
fected shoulder in subjects with SIS [43].

Engebretsen et al. (2011) observed a substantial altera-
tion between the supervised scapular control and dynam-
ic scapular stability and radial extracorporeal shock-wave 
therapy groups after 18 weeks. However, the findings in-
dicated that there was no reported therapeutic advantage 
of scapular stability compared to radial extracorporeal 
shock-wave therapy in this particular group of individu-
als during the 1-year follow-up period. A smaller num-
ber of patients in the scapular stability group underwent 
supplementary interventions [42]. Furthermore, there is 
empirical substantiation that corroborates the efficacy 
of scapular stabilization exercises as a form of exercise 
therapy for reducing pain and facilitating rehabilitation 
in people with SIS [46] demonstrated through statisti-
cal and clinical evidence that combining stretching and 
strengthening exercises is more effective than solely per-
forming these exercises for enhancing the strength of the 
scapular muscles, preventing shoulder dysfunction, and 
enhancing the sense of joint position [41].

Besides, the study of Shah et al. (2014) [49] supported 
the hypothesis that there will be significant relief with 
the use of scapular stability exercises in patients with 
SIS. Hence, it was concluded that there is a significant 
difference between conventional exercise alone and 
conventional exercise therapy and scapular stability ex-
ercises in relieving pain and improving physical func-
tion in SIS, as seen with the VAS shoulder pain, disabil-
ity index, and lateral scapular stability test. After four 

weeks of treatment, a significant improvement in pain 
and functional status was detected in patients perform-
ing conventional exercise therapy and scapular stability 
exercises rather than performing conventional exercise 
therapy alone [49].

Strengths and limitations /future research

Our findings will be more convincing thanks to a thor-
ough search of English databases, reliable quality as-
sessment, and a useful analysis methodology used in this 
systematic review and meta-analysis. It is important to 
acknowledge certain limitations. One potential limita-
tion of this study is the restriction to articles published 
exclusively in English. This approach may overlook rel-
evant research published in other languages, potentially 
leading to an incomplete representation of the topic 
under investigation. One additional limitation is the po-
tential for significant heterogeneity to arise, which can 
have a detrimental impact on participants’ conclusions 
and baseline characteristics. The examination of publica-
tion bias was not carried out as a result of the restricted 
quantity of studies encompassed, particularly concern-
ing scapula positioning. Given the restricted accessibil-
ity of outcome data for certain research endeavors and 
the comparably diminutive quantity of research endeav-
ors that were encompassed, it is sensible to exercise 
prudence when comprehending the conclusions of this 
particular investigation.

Conclusion 

To sum up, in the final analysis, our systematic re-
view and meta-analysis revealed that exercise therapy 
protocols have a positive impact on pain reduction and 
functional improvement among individuals with scapu-
lar dyskinesia. However, no significant alterations in 
scapula positioning were observed as a result of these in-

Figure 5. Egger plot assessment of publication bias for analysis of a shoulder pain and b shoulder function
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terventions. Additional long-term and rigorous trials are 
necessary to evaluate and validate the results presented 
in this study.
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