ARB
i

Asociatia Romana
de Balneologie

Balneo and PRM Research Jo

Review

Rehabilitation Strategies for Scapular Dyskinesia: A Systematic Review
and Meta-Analysis of Physical Therapy Interventions

Syeda Sana Waheed !, Amna Aamir Khan?, Ahad Hasan 3, Sumaira Imran Farooqui ¢ and Muhammad Akbar Mughal®

Citation: Waheed S.S., Khan A.A.,
Hasan A., Farooqui S.I., Mughal
M.A. —Rehabilitation Strategies for
Scapular Dyskinesia: A Systematic
Review and Meta-Analysis of
Physical Therapy Interventions
Balneo and PRM Research Journal
2025, 16(4): 896

Academic Editor(s):
Constantin Munteanu

Reviewer Officer:
Viorela Bembea

Production Officer:
Camil Filimon

Received: 04.10.2025
Published: 28.12.2025

Reviewers:
Alin Daniel Malaelea
Carmen Nistor Cseppento

Publisher’s Note: Balneo and
PRM Research Journal stays neu-
tral with regard to jurisdictional
claims in published maps and in-
stitutional affiliations.

(@) ev-ne-no

Copyright: © 2025 by the authors.
Submitted for open-access publica-
tion under the terms and conditi-
ons of the Creative Commons At-
tribution (CC  BY) license
(https://creativecommons.org/li-
censes/by/4.0/).

1. Faculty of Allied Health Sciences, Ziauddin College of Physical Therapy, Karachi, Pakistan;
2. Department of Physiology, Karachi Metropolitan University, Karachi Medical and Dental College,
Karachi, Pakistan

* Correspondence: amnakhan@zu.edu.pk

Abstract: Work-related Musculoskeletal Disorders (WMSDs) are highly prevalent, affecting
approximately 71.9% of the workforce. Among these, shoulder pain is one of the most
frequently reported issues, often linked to Scapular Dyskinesia (SD), which contributes to
shoulder dysfunction and impaired movement. This systematic review and meta-analysis
aimed to evaluate the effectiveness of physical therapy interventions in improving scapular
alignment, reducing pain, and enhancing functional outcomes in individuals with SD. A
comprehensive search was conducted using the PIOD framework across major databases,
including PubMed, Scopus, Cochrane, CINAHL, PEDrO, and Web of Science, covering studies
from 2013 to 2024. Seventeen randomized controlled trials were included, and data were
analyzed using MedCalc with both fixed- and random-effects models. Physical therapy
interventions demonstrated a significant reduction in pain (SMD = -0.620; 95% CI: -0.966 to -
0.273; p < 0.001) with moderate heterogeneity (I> = 44.48%). However, improvements in
functional disability (SPADI) and scapular deviation (LSST) were statistically insignificant.
Overall, physical therapy is effective in alleviating SD-related pain and should be considered a
first-line treatment, although individualized and multimodal approaches may be necessary to
achieve optimal functional recovery.
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1. Introduction

Work-related musculoskeletal disorders (WMSDs) have emerged as a major global
health concern, with a prevalence rate as high as 71.9% among the working popula-
tion[l. Among these, shoulder pain is particularly common, affecting 67% of individ-
uals at some point [2l. While multiple factors contribute to shoulder pain, scapular
dyskinesia has been documented to play a significant role in shoulder-related pathol-
ogies 1. International studies have reported a high prevalence (67%) of scapular dys-
kinesia with shoulder pathologies. A recent study in Thailand reported a 90% preva-
lence of SD, as confirmed by the scapular dyskinesia test I Previous studies have
documented prevalence rates of 22.38% in India, 41.9% in Turkey, and 25.7% in Paki-
stan, especially among individuals aged 25-60 years who spend 5-6 hours a day on
computers [+6l. A systematic review by Salamh et al. further highlighted that SD is
present in 60% of symptomatic individuals and 48 % of asymptomatic individuals .
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Scapular dyskinesis (SD) is classified into three distinct types based on the pattern
of scapular movement. Type I, which occurs in approximately 10.6% of cases, is iden-
tified by the posterior displacement of the lower medial angle of the scapula away
from the thoracic wall. Type II, the most prevalent form with a 63.6% occurrence rate,
involves the entire medial border of the scapula moving backward from the ribcage.
Type 111, seen in about 4.5% of individuals, is characterized by abnormal scapular mo-
tion during arm elevation, such as early scapular elevation or excessive, uncoordi-
nated upward rotation, commonly referred to as dysrhythmia 8. A plethora of re-
search has demonstrated a correlation between shoulder range of motion and shoul-
der dysfunction. Biomechanically linked movement of the scapula and humerus,
known as the scapulohumeral rhythm, plays a crucial role. However, deviation in
scapular kinematics disrupts this rhythm (1. Factors contributing to SD include shoul-
der joint instability, nerve damage, poor posture, and muscular imbalances % For
clinical evaluation, SD is assessed using a combination of visual and symptom altera-
tion tests. Visual tests include the Scapular Dyskinesia Test (SDT) and the Lateral
Scapular Slide Test (LSST). The symptom alteration tests include the Scapular Assis-
tance Test (SAT) and the Scapular Retraction Test (SRT) ['l. Management of SD may
include pharmacological and non-pharmacological options. Pharmacological treat-
ment includes analgesics, NSAIDS, and muscle relaxants that alleviate pain and se-
verity and would be used during an acute phase. However, typical side effects of an-
algesics include severe GI disturbance, sedation, and addiction ['2. Non-pharmacolog-
ical intervention, particularly physical therapy, is considered a long-term rehabilita-
tion approach. Rehabilitation protocols often focus on progressive exercises to
strengthen the lower trapezius and serratus anterior while minimizing overactivity of
the upper trapezius 13,

Although several randomized controlled trials have investigated different physi-
cal therapy approaches, there remains a shortage of comprehensive evidence regard-
ing their effectiveness in correcting scapular deviation and enhancing functional out-
comes. This systematic review and meta-analysis seek to fill that gap by consolidating
existing research on physical therapy interventions for scapular dyskinesis, with a
particular emphasis on reducing scapular deviation, alleviating pain, and improving
overall function.

2. Results

A total of 183 studies were identified through a database search. After removing
50 duplicate studies and 120 irrelevant studies lacking physical therapy interventions
or full-text availability, seventeen full-text articles 11801 were selected for inclusion in
the systematic review, of which 14 were eligible for inclusion in the meta-analysis. (fig-
ure 1)
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Figure 1: provides a comprehensive review of the trials along with participants' characteristics
related to pain, scapular dyskinesia, and SPADI

2.1 PEDro Score:

The quality of methodology in the 17 selected studies using the (PEDro) Physiotherapy
Evidence Database scale, ranging from 0 to 10, with an average score of 6, indicating
moderate to good quality

Table 1: Characteristics of included studies
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2.2 Effect of Physical Therapy Exercise on Pain:

Six studies that evaluated pain level in individuals with scapular dyskinesia were in-
cluded in the meta-analysis 18?7l Pain in patients with scapular dyskinesia was meas-
ured using the Visual Analog Scale (VAS). The combined analysis showed a statisti-
cally significant decrease in pain levels following physical therapy interventions, as
indicated by the pooled standardized mean difference (SMD -0.620 (95% CI -0.966 to -
0.273), which further emphasizes the effectiveness of the interventions. The results
demonstrated strong statistical significance with p-values of less than 0.001 for random
effects models. Heterogeneity among the studies was evaluated, revealing a Q statistic
of 9.0059 (p < 0.0001) and an I? statistic of 44.48%, which indicates moderate heteroge-
neity among the included studies. This level of heterogeneity implies that while there
is some variation across study results, it is not excessive and does not substantially
compromise the overall conclusions drawn from the meta-analysis.

Figure 2: : [llustration of forest plot for NRS/VAS

M eta-analysis
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Table 2: Shows the SMD for the Pain using a random-effects model, with 95% CI and statistical
heterogeneity
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2.2 Effect of Physical Therapy Exercise on the Shoulder Pain and Disability Index:

This meta-analysis included five studies that investigated shoulder pain and disability

in patients with scapular dyskinesia [1827.29-30] were analyzed using the SPADI score. The

results show a significant effect of the interventions, with a standardized mean differ-
ence (pooled SMD of -0.291 (95% CI: -0.734 to 0.151) I2 = 57.42% with a p-value of 0.195
indicating non-significance with moderate heterogeneity.

Figure 2: Illustration of forest plot for Shoulder Pain and Disability Index (SPADI) Score

Altaf et al 2023

Turgut et al,. 2017

Karthikeyan et al,. 2022 =

Rahman et al 2023

saeed et al 2022

Total (fixed effects)

Total (random effects)

M eta-analy sis

e e

-0.5
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0.5

Table 3: Shows the SMD for the SPADI using a random-effects model, with 95% CI and statistical

heterogeneity
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Study N1 N | Tota | SMD | SE 95% |t P Weigh | Weight
2 |1 CI t (Rando
(Fixed | m %)
%)
Altafetal. 13 13 | 26 - 039 | -1.576 13.56 1681
2023 076 | 4 to
3 0051
2
Turgut et al., 18 18 | 36 - 033 | -1.275 18.97 19.74
2017 059 | 3 to
7 0.080
2
Karthikeyan et | 20 20 | 40 032 | 031 | -0.310 21.66 2087
al, 2022 2 2 to
0954
Rahmanetal, | 23 23 | 46 011 | 0.29 | -0474 25.06 22.08
2023 0 0 to
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Saeed etal., 20 20 | 40 - 031 | -1.313 2075 20,50
2022 066 | 9 to -
7 0.022
0
Total (Fixed 94 94 | 188 | - 014 | -0.544 | - 0.07 | 100,00 | 100.00
Effects) 025 | 5 to 177 |8
8 0028 |5
7
Total 94 94 | 188 | - 022 | -0.734 | - 019 | 100.00 | 100.00
(Random 029 | 4 to 130 |5
Effects) 1 0151 |0
Test for
Heterogeneity
Q 9,3935
DF 4
Significance =
level 0.0520
2 57.42

(Inconsistency | %

)
95% CI for I 0.00 to
84.19

2.3 Effect of physical therapy exercise on the scapular dyskinesia test

Four studies specifically assessed the scapular dyskinesia test or lateral scapular slide
test 1222526281, The pooled analysis reported a standardized mean difference (SMD) of -
0.137 (95% CI- 0.478 to 0.203), indicating a small statistically nonsignificant effect. How-
ever, heterogeneity was moderate, 1> 31.625%. Suggesting small variability in study
design.

Figure and table 3:Illustration of forest plot for Scapular Dyskinesis Test (SDT) / Lat-
eral Scapular Slide Test (LSST)

Meta-analysis
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Mean Difference
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4. DISCUSSION
This in-depth systematic review and meta-analysis explored the effectiveness of

physical therapy interventions across multiple outcome measures, including improve-
ment in scapular positioning, shoulder pain reduction, enhanced ROM, and overall

functional recovery in individuals with scapular dyskinesia. The study involved a me-
ticulous review of 183 studies, culminating in the inclusion of 17 pertinent studies after
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eliminating duplicates and irrelevant research 130l This analysis demonstrated statis-
tically significant decrease in pain as reflected by the calculated standard mean differ-
ence (SMD) of -0.620 (95% CI-0.966 to -0.273), indicating the efficacy of physical therapy
intervention in alleviating pain among patients with scapular dyskinesia this finding
is particularly relevant given the high prevalence of shoulder pain in population sug-
gesting targeted intervention can lead to meaningful improvement in pain manage-
ment. [18-27]

In contrast, the outcome related to the shoulder pain and disability index and
scapular dyskinesia test showed a more modest effect size with SMD values of -0.291
(95% CI: -0.734 to 0.151), respectively, and a lack of statistical significance. The ob-
served inconsistency may suggest that although physical therapy interventions effec-
tively reduce pain, they may not equally translate into improved scapular positioning.

The aforementioned findings align with the results of Khodaverdizadeh et al
study, indicating that the exercise therapy protocol was effective in significantly de-
creasing pain and enhancing shoulder function. However, it was observed that exer-
cise therapy did not have a significant impact on scapular positioning at any angle (31,
Moreover, the inclusion of diverse physical therapy techniques such as myofascial re-
lease, dry needling, and virtual reality exergaming may contribute to variability in re-
sults. This underscores the need for tailored approaches to address excessive scapular
deviation, shoulder pain, and impairment in individuals with scapular dyskinesia.

The study was conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines. The quality of the trials was evaluated based
on their potential for bias. Most of the trials had a greater likelihood of bias in partici-
pant blinding, while some studies had a higher risk of bias in outcome assessment
blinding.

The following are the limitations of this meta-analysis is the high degree of heter-
ogeneity observed among the included studies, particularly in the outcome measures
related to shoulder pain and disability index and scapular dyskinesia test. The sub-
stantial variability in study design, intervention protocol, and participant characteris-
tics may limit the generalizability of the findings. Furthermore, the reliance on subjec-
tive outcome measures for pain and disability could introduce subjective bias; an indi-
vidual's perception of pain and functional limitation may vary widely. Lastly, the short
duration of follow-up in many studies raises concern about the long-term sustainabil-
ity of the observed effect, suggesting a need for further research to assess the enduring
impact of physical therapy intervention on scapular dyskinesia. The advantage of this

4. Materials and Methods

Protocol Registration:

The preferred reporting item for Systematic Review and Meta-analysis (PRISMA) 2020
guidelines 4. The review protocol was registered with the International Prospective
Register of Systematic Reviews PROSPERO under registration no CRD42024592830
Eligibility criteria:

Inclusion criteria:

The inclusion criteria were structured based on the PIOD framework work, which con-
siders the Population, Intervention, Outcome, and study Designl'5.

Population:

Individuals between 18 to 65 years of age who have been diagnosed with scapular dys-
kinesia, characterized by increased scapular deviation, shoulder pain, and elevated
SPADI score

Intervention:

Physical therapy intervention includes Proprioceptive Neuromuscular Facilitation
(PNF), Scapular Stabilizing exercises, Scapular Position-Motion Maintenance exercises,
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global postural reeducation exercises, segmental exercises, myofascial release tech-
niques, dry needling, manual therapy, conventional therapies, muscle energy tech-
nique, and virtual reality exergaming was examined.

Outcome:

Measures included scapular deviation via Lateral Scapular Slide Test (LSST) or Scapu-
lar Dyskinesis Test (SDT). Pain using NPRS — Numeric Pain Rating Scale (NPRS) or
Visual Analog Scale (VAS) and functional disability SPADI

Design:

The study exclusively included randomized controlled trials to ensure the highest level
of incidence.

Exclusion criteria:

Studies without control groups, those utilizing non-physical therapy rehabilitation,
studies not published in English or lacking English translation, and studies published
before 2013 were excluded.

Data extraction and search strategy:

The researcher conducted a comprehensive search across multiple databases, including
EBSCOhost, and PubMed. Scopus, Cochrane Central Register of Controlled Trials, Cu-
mulative Index of Nursing and Allied Health Literature, PEDrO, and Web of Science
between February 2024 and August 2024. The search aimed to identify publications
from 2013 to 2024. The researcher used specific search strategies, combining keywords
(MeSH) with the Boolean operator (AND. OR, NOT) in the following combination:”
Physical therapy” OR “physiotherapy exercise” OR “treatment approaches” AND”
Scapular Dyskinesia “OR “SD” AND “Range of motion” AND “Scapular deviation”
OR “Scapular dyskinesia test “OR” scapular assistance test" AND "shoulder pain and
disability index." OR “SPADI”. Articles were screened for relevance according to pre-
defined inclusion and exclusion criteria.

Risk of bias of assessment:

The risk of bias in each study was evaluated across multiple key areas, including selec-
tion bias (such as how participants were randomized and whether allocation was con-
cealed), performance bias (related to blinding procedures), attrition bias (due to incom-
plete or missing outcome data), and reporting bias (such as selective outcome report-
ing), among other potential sources of bias1¢]

Data analysis:

Statistical analysis was conducted using MedCalc Statistical Software version 18.11.3.
Both fixed-effect and random-effect models were utilized to interpret the data accu-
rately and account for variability within and between studies, to estimate the pooled
effect sizes of physical therapy interventions on pain, SPADI and scapular dyskinesis
Heterogenicity were assessed using 12 Where, 0-40% indicated low heterogeneity, 30-
60% reflected a moderate heterogeneity, 50-90% suggested substantial heterogeneity,
and 75- 100% were considered indicative of considerable heterogeneity I6l. A fixed
model was used in cases of mild to moderate heterogeneity, while a random effect
model was used in cases of moderate to high heterogeneity. The effect sizes were cate-
gorized as small (0.2 to 00.49), moderate (0.5 to 0.79), and large (0.8 or above). The Sta-
tistical significance was kept at p<0.05[171.

5. Conclusions

In conclusion, this meta-analysis offers strong evidence supporting the effectiveness of
physical therapy interventions in reducing pain linked to scapular dyskinesia. The
study demonstrates a significant impact on pain; however, it also highlights limitations
in the effectiveness of these interventions on functional disability, as assessed by the
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

shoulder pain and disability index (SPADI). It underscores the need for continual re-
search to improve functional outcomes. Subsequent studies should focus on refining
intervention strategies and evaluating long-term effects to comprehensively address
the needs of individuals with scapular dyskinesia. This research not only adds to the
existing knowledge base but also provides valuable insights for clinicians looking to
implement evidence-based practices in managing this condition.
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