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Clinical outcomes of a scapular-focused treatment
in patients with subacromial pain syndrome:

a systematic review

Eljia A E Reijneveld,’ Suzie Noten,? Lori A Michener, Ann Cools,* Filip Struyf?

ABSTRACT

Objective To systematically review the literature on the
clinical outcomes of scapular-focused treatments in
participants with subacromial pain syndrome (SPS).
Design Systematic literature review. Studies were
appraised by two reviewers using the Physiotherapy
Evidence Database (PEDro) scale, and a best-evidence
synthesis was performed.

Data sources The literature search was conducted in
the databases PubMed, Embase and Cinahl up to
February 2015.

Eligibility criteria for selecting studies
Randomised controlled trials evaluating the clinical
outcomes of a physiotherapeutic scapular-focused
treatment in participants with SPS.

Results Four studies were included describing various
scapular-focused interventions, including scapular-
focused exercise therapy, scapular mobilisation and
scapular taping. All included studies had a PEDro score
of 6 or higher, indicating low risk of bias. There was
moderate evidence that scapular-focused treatment
compared with other physiotherapeutic treatment is
effective in improving scapular muscle strength in
participants with SPS. Conflicting evidence was found for
improvements in pain, function and clinical measures of
scapular positioning. No evidence was found for
improvements in shoulder range of motion or rotator cuff
muscle strength.

Conclusions There is some support for the use of
scapular-focused exercise therapy in patients with SPS.
Owing to the low number of studies, no firm conclusions
can be drawn. Therefore, more randomised controlled
trials are needed to determine the clinical outcomes of
scapular-focused exercise therapy, scapular mobilisation
techniques and scapular taping in patients with SPS.

INTRODUCTION
Shoulder pain is commonly reported in the general
population and is a medical and socioeconomical
burden in Western society." Many patients with
shoulder pain have persistent symptoms, with 46%
still reporting symptoms after 6 months.”>

The subacromial pain syndrome (SPS) encom-
passes a large group of shoulder problems that
cause pain localised around the acromion, often
worsening during or subsequent to lifting of the
arm.” Optimal scapular positioning on the thorax
and scapular control during shoulder movements
may be important for normal shoulder function.*
Altered scapular positioning and movement pat-
terns may be important risk factors for SPS,
although evidence is conflicting.’~”

In patients with SPS, lower trapezius and serratus
anterior muscle activity is decreased, whereas
upper trapezius muscle activity is increased.®™'°
These altered muscle activation patterns are asso-
ciated with altered scapular kinematics, including
reduced scapular upward rotation and posterior
tilt.® * ' Pectoralis minor muscle tightness and pos-
terior glenohumeral capsular stiffness are other bio-
mechanical factors associated with an abnormal
scapular position and may be contributing risk
factors for SPS.">™'* On the basis of these abnor-
malities in shoulder biomechanics, scapular-focused
rehabilitation interventions have been recom-
mended.” 7Y

Scapular-focused treatment aims to restore scapu-
lar position and movement patterns, which encom-
pass a large part of the kinetic chain of the
shoulder.’ Several systematic reviews have investi-
gated the effectiveness of a variety of physiothera-
peutic interventions for patients with SPS.'%72!
However, the clinical effects of a scapular-focused
treatment approach in patients with SPS are not
known.®> '*~'7 Therefore, the aim of this study is to
systematically review the literature on the clinical
outcomes of scapular-focused treatment in partici-
pants with SPS.

METHODS

This systematic review follows the guidelines out-
lined in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA).**
Analytical methods and inclusion criteria were
specified in advance and have not been changed
post hoc.

Search strategy

The electronic databases PubMed, Embase and
Cinahl were searched for eligible articles up to 23
February 2015. The following keywords were used:
shoulder pain (MeSH (medical subject heading));
shoulder impingement syndrome (MeSH); shoulder
bursitis (MeSH); frozen shoulder; shoulder instabil-
ity; scapula; physical therapy modalities (MeSH);
intervention; exercise; taping; manual therapy;
mobilisation; motor control. The complete search
strategy can be found in online supplementary
appendix A.

Articles were eligible for this systematic review if:
(1) study participants were patients with SPS; (2) a
physiotherapeutic scapular-focused treatment was
applied (including scapular-focused —exercise
therapy, scapular mobilisation techniques and
scapular taping); (3) the study included at least one
clinical outcome measure of pain, function,
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shoulder range of motion (ROM), muscle strength or clinical
measures of scapular positioning; (4) the study was a rando-
mised controlled trial (RCT) published in full text in English,
Dutch or German. Studies were excluded if participants had a
history of shoulder surgery, shoulder fracture or other traumatic
injuries, cervical spine involvement, or neurological disorders
causing muscle weakness in the shoulder.

Selection of studies

The search strategy identified 793 potentially relevant articles
(figure 1). Two independent reviewers (EAER and FS) deter-
mined article eligibility for inclusion. Initially, articles were
screened for eligibility on title and abstract. When titles and
abstracts implied that an article was potentially eligible for inclu-
sion, the full text article was retrieved. In addition, reference
tracking was performed for all included articles.

Assessment of risk of bias

Risk of bias was assessed independently by two researchers
(EAER and SN), who were blinded to each other’s quality
assessment. All studies were scored using the PEDro critical
appraisal tool for experimental studies in physiotherapy.”?
PEDro is a reliable tool** consisting of 11 items. Item 1 is
related to external validity and is not used in the scoring, as
described in the PEDro guidelines. Each criterion can be
answered with ‘yes’ or ‘no’. “Yes’ was rated with 1 point, ‘no’
with 0 points. The possible maximum score is 10 points.
Studies with a total PEDro score of at least 5 points were con-
sidered to have low risk of bias. Absolute agreement between
the reviewers was calculated using the intraclass correlation
coefficient (ICC). Disagreement between the reviewers regard-
ing the quality score of an article was discussed until consensus
was reached. If necessary, a third opinion was sought (FS).
Publication bias was not assessed, given the early stage of
evidence.

—
Records identified through database
5 searching
s Pubmed (n=241)
= Embase (n=402)
S Cinahl (n=150)
§ Total (n = 793)
— l
Records after duplicates removed
(n = 536)
o
c
g Additional records Records excluded based
» identified through Records screened on title and abstract
reference checking (n=1539) (n = 505)
(n=3)
l
—
Full-text artl(_:l_es_ gssessed Full-text articles excluded,
for eligibility with reasons
2 (n=34) (n=30)
S Population: 2
=) Intervention: 10
w Outcome: 3
Design: 12
Studies included in Full text not available: 1
— qualitative synthesis
(n=4)
|
E Studies included in
3 quantitative synthesis
o N
£ (meta-analysis)
(n=0)
—
Figure 1 Flow chart: search and screening of the included studies.

Data extraction and management

The following data were extracted from the included articles: (1)
author, year and study design; (2) participant characteristics; (3)
type of intervention and frequency; (4) outcome measures and
follow-up; (5) main results. If data were missing or further infor-
mation was required, serious attempts were made to contact the
first two authors of the article to request the required informa-
tion. A best-evidence synthesis was performed according to the
levels of evidence for effectiveness as described in table 1.%° A
meta-analysis was deemed unfeasible because of the small
number of studies and heterogeneous outcome measures.

RESULTS

The process of study selection is presented in figure 1. Finally, a
total of four articles were included in this review.?**° Study
characteristics of the participants, interventions, outcome mea-
sures and main results of the included studies are presented in
table 2. There were three RCTs*® ¥ 2° and one randomised
crossover trial.?” The sample size of the included studies ranged
from 17 to 40 participants. The interventions consisted of
scapular-focused exercise therapy,”® a combination of scapular-
focused exercise therapy and scapular mobilisation techniques,’
and scapular taping.?” 2

Assessment of risk of bias

Risk of bias scores for included studies are shown in table 3.
There was absolute agreement between the two reviewers (intra-
class correlation coefficient of 0.756). All included studies had a
Pedro score of 6 or higher, indicating low risk of bias.

Pain

Pain was measured in three studies, using a visual analogue scale
(VAS)?¢ 28 22 and a verbal numeric rating scale (VNRS).>” One
study found significant improvements in favour of the experi-
mental group.”” Struyf et al*® found a significant and clinically
relevant improvement in pain during impingement screening
(mean difference in VNRS between groups 3.1; p=0.022) and
pain during movement (mean difference in VAS 1.5; p=0.046)
after nine sessions of scapular-focused exercise therapy and
scapular mobilisation. Two studies reported no significant differ-
ences in pain scores between groups after an intervention of
scapular stabilisation exercises®® or scapular taping.”® In conclu-
sion, there is conflicting evidence that a scapular-focused treat-
ment is beneficial for reducing pain in patients with SPS.

Function

Function was measured in two studies, using the Shoulder
Pain and Disability Index*® and the Shoulder Disability
Questionnaire (SDQ).?’ One study found significant differences
between groups.?’ Struyf et al*® reported a significant and clin-
ically relevant difference in function between groups in favour

Table 1 Levels of evidence

Consistent (ie, when >75% of the trials report the same
findings) positive (significant) findings within multiple
randomised clinical trials (RCTs) of good quality

Strong evidence

Moderate Consistent positive (significant) findings within multiple RCTs
evidence of low quality and/or one RCT of good quality

Limited evidence  Positive (significant) findings within one RCT of low quality
Conflicting Conflicting (significant) findings in the RCTs (<75% of the
evidence studies reported consistent findings)

No evidence RCT(s) available, but no (significant) differences between the

intervention and control groups were reported
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Table 2 Characteristics of included studies

Author, year
and design

Participant
characteristics

Interventions

Outcome measures

Main results

Baskurt
et al,*® RCT

n=40; 13m, 27f
Age:

Exercise: 51.5+8.4
Control: 51.3+11.6
Diagnosis: SPS

Drop-outs: 0
Hsu et al,?’ n=17;
Cross-over Age: 23+2.8
design Diagnosis: SPS

Drop-outs: 0
Miller et al,®®  n=22; 10m, 12f

pilot RCT Age (range):
Exercise: 62 (51-67)
Control: 54.5
(45.5-62.5)
Diagnosis: SPS
Drop-outs: 5

Struyf et al,®®  n=22; 10m, 12f
RCT Age:
Exercise: 46.2+13.5
Control: 45.5+15.1
Diagnosis: SPS
Drop-outs: 2

Exercise: flexibility and strengthening exercises and
scapular stabilisation exercises

Control: flexibility and strengthening exercises

Flexibility exercises: anterior, posterior and inferior capsule
stretching, forward flexion ROM, abd ROM, IR stretching.
Strengthening exercises: subscap, infra, supra, anterior
part of deltoid and posterior part of deltoid.

Scapular stabilisation exercises: scapular PNF exercises,
scapular clock exercise, standing weight shift, double arm
balancing, scapular depression, wall push up, wall slide
exercises

Frequency: each exercise 3 sets, 3/week for 6 weeks

Participants received elastic taping and placebo taping
over the lower trapezius muscle in randomised order.
Elastic tape: Y-shaped Kinesio tape, applied with minimal
tension

Placebo tape: Y-shaped 3 M Micropore tape without any
stretch force

Frequency: 2 taping sessions, separated by at least 3 days.

Exercise: routine physiotherapy treatment and scapular
taping

Control: routine physiotherapy treatment

Scapular taping: two straps of adhesive tape

Routine physiotherapy treatment: soft tissue massage,
joint mobilisation techniques and exercise (scapula and RC
stabilisation and stretching).

Frequency: taping 3/week for the first 2 weeks; routine
physiotherapy was received for 6 weeks.

Exercise: scapular-oriented treatment, protocol A

Control: exercise therapy and manual therapy, protocol B
Protocol A: passive manual scapular mobilisation;
stretching exercises for the levator scapulae, rhomboids
muscles and pectoralis minor muscle; and scapular motor
control training (including training of the trapezius and SA
muscles). Home exercises: stretching, the SOE and training
of the trapezius and SA.

Protocol B: eccentric muscle strength training of the RC
muscles (flexion, extension, IR, ER), passive glenohumeral
mobilisation, friction massage therapy & ultrasound
therapy in the subacromial region. Home exercises:
eccentric muscle strength training of the RC.

Frequency: 9 sessions of 30 min, 1-3/week.

Pain (VAS)

Shoulder ROM: flexion, abd, IR
(90°), ER (90°) (goniometer)
Muscle strength: Supra, Subscap,
Infra, LT, MT, UT, SA (HHD in kg)
Scapular motion: LSST in neutral
position, 45° abd, 90° abd (cm)
Follow-up: baseline and 6 weeks

Muscle strength: LT (HHD in Ib)
Scapular motion: upward
rotation and posterior tilt during
humeral elevation

Follow-up: before and
immediately after taping
application

Pain during flexion and abd
(VAS)

Pain and function (SPADI)
Shoulder ROM: flexion and abd
(inclinometer)

Follow-up: baseline, 2 and

6 weeks

Pain at rest and during
movement (VAS)

Pain during impingement
screening (VNRS)

Function (SDQ)

Muscle strength: elevation
(HHD in N)

Scapular motion: acromial
distance index (cm); pectoralis
muscle length index (cm) and
scapular upward rotation
(inclinometer)

Follow-up: baseline, immediately
after treatment (9 sessions) and
3 months

Strength of scapular muscles

(LT, MT, UT, SA) (p<0.05)*
Exercise: +1.05 (LT); +1.15 (MT);
+1.28 (UT); +1.40 (SA)

Control: +0.52 (LT); +0.32 (MT);
+0.44 (UT); +0.52 (SA)

LSST (p=0.00)*

Exercise: —0.52 cm (neutral
position); —0.55 cm (45° abd);
—0.58 cm (90° abd)

Control: —0.07 cm (neutral
position); —0.03 cm (45° abd);
0.00 cm (90° abd)

No differences for pain, shoulder
ROM and strength of the RC
muscles.

Posterior tilt (p<0.05)*

Elastic tape: +0.39° (at 30°);
+0.44° (at 60°)

Placebo tape: —0.71° (at 30°);
—0.75° (at 60°)

No differences for LT muscle
strength and scapular upward
rotation.

No significant differences for pain,
function and shoulder ROM.

Pain during movement (p=0.046)*
Exercise: —2.7

Control: —1.2

Pain during the Neer test
(p=0.022)*

Exercise: —2.2

Control: +0.9

Function (p=0.025)*
Exercise: —20.9

Control: —2.2

Effects were maintained at

3 months follow-up.

No differences for elevation
muscle strength and scapular
motion.

*Significant improvement in favour of the intervention group as reported by the authors.
abd, abduction; ER, external rotation; f, female; HHD, handheld dynamometer; Infra, infraspinatus; IR, internal rotation; Ib, pound; LSST, lateral scapular slide test; LT, lower trapezius;
m, male; MT, middle trapezius; PNF, proprioceptive neuromuscular facilitation; RC, rotator cuff; RCT, randomised controlled trial; ROM, range of motion; SA, serratus anterior; SDQ,
Shoulder Disability Questionnaire; SOE, scapular orientation exercise; SPADI, shoulder pain and disability index; SPS, subacromial pain syndrome; Subscap, subscapularis; Supra,
supraspinatus; UT, upper trapezius; VAS, visual analogue scale; VNRS, verbal numeric rating scale.

of the scapular-focused intervention group (mean difference in
SDQ 18.7; p=0.025) which included scapular mobilisation
and scapular muscle interventions of stretching and motor
control exercises. Miller et al*® found no significant difference
in function between a scapular taping group and a control
group. Summarising, there is conflicting evidence that a
scapular-focused treatment approach improves function in
patients with SPS.

Shoulder ROM

Shoulder ROM was measured in two studies.”® 2® Both studies
found no significant differences between the groups.”® 2® Thus,
there is no evidence that a scapular-focused treatment

programme is effective in improving shoulder ROM in patients
with SPS.

Muscle strength

Muscle strength was measured in three studies.
study found a significant difference in muscle strength between
groups in favour of the experimental group.?® Baskurt et al
found a significant increase in scapular muscle strength (mean
difference 0.53 kg for lower trapezius strength, 0.83 kg for
middle trapezius strength, 0.84 kg for upper trapezius strength
and 0.88 kg for serratus anterior strength; p<0.05) after an
intervention of scapular stabilisation exercises. There was no sig-
nificant difference between groups for rotator cuff strength.?®

26 27 29 One
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Table 3 Risk of bias assessment of the included studies by the PEDro score

9. 10.
1. 2. 3. 4. 5. b 7. 8. Between-  Point measures/ PEDro
Random Concealed  Baseline Blinding Blinding  Blinding Outcome Intention  group measures of total
Study allocation allocation  comparability subject  therapist assessor data >85%  to treat results variability score
Bagkurt 1 0 1 0 0 1 1 1 1 6
et al*®
Hsu 1 0 1 0 0 1 1 1 1 7
et al”’
Miller 1 1 1 0 0 0 0 1 1 6
et al*®
Struyf 1 1 1 0 0 1 1 1 1 8
et al®®
1=Yes; 0=No.

Hsu et al*” and Struyf et al*’ also found no significant differ-
ences between groups for rotator cuff muscle strength. In con-
clusion, after a scapular-focused treatment, there is moderate
evidence for improvement in scapular muscle strength, and no
evidence for improvement in rotator cuff muscle strength in
patients with SPS.

Clinical measures of scapular positioning

Scapular  clinical measures were measured in three
studies.”® 27 *° Two studies measured scapular upward rota-
tion,”” *° one study measured posterior tilt,”” one study used
the lateral scapular slide test (LSST),?® and one study measured
acromial distance and pectoralis muscle length.?’ Two studies
found significant differences between groups.?® 27 Baskurt
et al*® found significant improvements on the LSST (mean dif-
ference 0.45 cm at neutral position, 0.52 cm at 45° abduction
and 0.58 cm at 90° abduction; p=0.00) after an intervention of
scapular stabilisation exercises. Hsu et al?” reported a signifi-
cantly increased posterior tilt at 30° and 60° of arm scaption
(mean difference 1.1° and 1.2°; p<0.05) immediately after the
application of Kinesio taping. Struyf et al*° did not find any sig-
nificant differences between groups for scapular upward rota-
tion, acromial distance and pectoralis muscle length. Thus, there
is conflicting evidence that a scapular-focused treatment
approach is effective in improving clinical measures of scapular
positioning in patients with SPS.

DISCUSSION

In this review, four studies were included to assess the clinical
outcomes of a scapular-focused treatment in participants with
SPS. According to our best-evidence synthesis, moderate evi-
dence was found that a scapular-focused treatment approach in
comparison with other physiotherapeutic treatment approaches
is beneficial in improving scapular muscle strength. Conflicting
evidence was found for the effectiveness of scapular-focused
treatment on pain, function and scapular clinical measures of
positioning. No evidence was found for improvements in shoul-
der ROM or rotator cuff muscle strength after a scapular-
focused treatment approach.

The inconsistencies in the evidence for the effectiveness of
scapular-focused treatment on pain, function and clinical mea-
sures of scapular positioning in participants with SPS may have
several reasons. First, differences in interventions between
studies may have caused conflicting results. The best-evidence
synthesis is based on four studies, including two that applied a
scapular-focused exercise therapy programme (either combined

or not with mobilisation techniques) and two studies that
applied scapular taping.?°™>° It can be questionable to make
comparisons between heterogeneous interventions. However, in
all the included studies, the aim of the intervention was to
attain stability in the scapulothoracic joint. Because there were
few studies available in this area, it was decided to investigate
the common effect of various scapular-focused interventions in
participants with SPS in this study. A second reason for conflict-
ing findings between studies may be differences in follow-up
periods between studies. Hsu et al*” investigated the effects of
only one treatment session of scapular taping. One treatment
session seems to be too little to objectify a real clinical change,
and therefore the results of this study should be interpreted
with caution. A third possible reason may be the inclusion of a
pilot study which seems to be insufficiently powered to reach
significance.?® In the study of Miller et al,*® no differences were
found in pain, function and shoulder ROM between a scapular
taping group and a control group. However, in their study, there
was a short-term (at 2 weeks) trend towards reduced pain scores
for the scapular taping group, which does not appear to reach
significance because of the small sample size and considerable
loss to follow-up.

Because of the small number of studies investigating the
effectiveness of a scapular-focused treatment approach, it is dif-
ficult to make a clear recommendation for a specific scapular-
focused intervention method. However, based on the results of
this review, insufficient evidence was found to support the use
of scapular taping. Hsu et al*” investigated the effectiveness of
scapular taping only immediately after one treatment session,
and Miller et al*® did not find significant results after scapular
taping because of a high drop-out rate. There are some indica-
tions that a scapular-focused exercise therapy programme
(whether or not combined with scapular mobilisation techni-
ques) has benefit in patients with SPS. In the included studies,
various scapular-focused exercises were implemented in the
interventions, such as scapulothoracic strengthening, stretching,
stabilisation and motor control exercises.?® 2° It is not known
what type of exercises would be best in a scapular-focused exer-
cise therapy programme.

Based on the findings in this systematic review, it can be ques-
tioned if improvements in scapular muscle strength and clinical
measures of scapular positioning are also associated with
improvements in patient-reported outcomes such as pain or
function. Previous research shows that abnormalities in scapular
position and movement patterns may be associated with
SPS.® ! In the study of Baskurt et al,*® improvements were
found in scapular muscle strength and the scapular slide test.

Reijneveld EAE, et al. Br J Sports Med 2017;51:436—441. doi:10.1136/bjsports-2015-095460
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However, the improvements in clinical measures of scapular
positioning were not supported by improvements in pain. In the
study of Struyf et al,”® improvements were found in pain and
function, but no improvements were reported in clinical mea-
sures of scapular positioning. A possible explanation is that the
included studies did not identify whether any scapular impair-
ments were present in the participants. The identification of
scapular impairments in individual participants might give
insight into critical impairments that need to be addressed and
may direct the selection of specific interventions for a
scapular-focused treatment programme. Furthermore, in the
included studies, scapular position and movement patterns
were assessed using static or semi-dynamic measurement
methods. However, currently, it is recommended that dynamic
scapular tests are used for the clinical assessment of scapular
movement patterns.’” In addition, impairments of scapular
muscle strength and movement patterns are rarely the only
factors affecting shoulder function. Therefore, other anatom-
ical or physiological alterations that affect shoulder function
also need to be investigated and addressed in the rehabilitation
of patients with SPS. A scapular-focused treatment approach
should be seen within the global picture of the patient’s
profile, where it encompasses a large part of the kinetic chain
of the shoulder.

The improvements in pain and function found in some of the
studies included in this review are supported by previous RCTs
conducted in other populations.®® 3! Park et al’° evaluated the
effects of scapular stabilisation exercises immediately after
surgery in patients with SPS. They found reduced pain and
improved function after treatment. In a study by Andersen
et al*! positive effects on pain and shoulder elevation strength
were reported after a scapular-focused exercise programme in
patients with non-specific neck/shoulder pain. Celik et al*?
reported improved pain scores after a scapular-focused exercise
therapy programme in patients with frozen shoulder syndrome,
and Surenkok et al** found improved function after one session
of scapular mobilisation techniques in patients with general
shoulder pain. Furthermore, in multiple case series studies, posi-
tive effects on pain, function and clinical measures of scapular
positioning were found after a scapular-focused exercise pro-
gramme.>* % However, in these studies no control group was
included, so no conclusions can be drawn about the additional
effects of a scapular-focused treatment approach in comparison
with other physiotherapeutic interventions.

On the basis of the results of this review, a scapular-focused
treatment seems to have no added benefit in improving rotator
cuff muscle strength or shoulder ROM in patients with SPS.
This is in contrast with findings of previous studies. Merolla
et al’* ¥ found improved infraspinatus and supraspinatus
muscle strength and increased ROM of internal rotation after a
scapular-focused rehabilitation programme. However, no control
group was included in these studies. Park et al*® reported an
improved ROM of abduction after an intervention of scapular
stabilisation exercises in patients with SPS, immediately after
surgery. In the study of Park et al, the control group received
passive treatment modalities, while in the study of Baskurt et al
the control group received an exercise programme that was not
scapular focused. The differences between the interventions in
the control groups may have caused different results. Struyf
et al”® and Baskurt et al*® reported improvements in muscle
strength and shoulder ROM in both the control group and the
experimental group, but no differences between groups.
Therefore, rotator cuff muscle strength and shoulder ROM
seem to improve after an exercise therapy programme.

However, a scapular-focused exercise programme does not seem
to be more effective in improving rotator cuff muscle strength
and shoulder ROM than other exercise programmes in patients
with SPS.

This review is the first to systematically summarise the clinical
outcomes of scapular-focused treatment in participants with
shoulder disorders. However, there are some methodological
limitations of this review. First, there were only a few studies
conducted in the field of scapular-focused treatment in patients
with SPS. The included studies had small sample sizes, did not
evaluate if scapular impairments were present, and did not use
appropriate measurement methods to evaluate scapular position-
ing and movement patterns. Second, the heterogeneity in inter-
ventions, outcome measures and follow-up periods makes it
difficult to compare study results. The heterogeneity and small
number of studies limited our ability to draw firm conclusions
about the most effective treatment strategies focusing on scapu-
lar position and movement patterns.

For clinical practice, there are some indications that an inter-
vention of scapular-focused exercise therapy (whether or not
combined with scapular mobilisation techniques) will benefit
patients with SPS. Currently, the evidence is insufficient to make
a clear recommendation for the use of specific exercises in a
scapular-focused intervention. No evidence was found to
support the use of scapular taping. Therefore, more RCTs with
adequate sample size and follow-up period are needed to deter-
mine the clinical outcomes of a scapular-focused treatment com-
pared with other physiotherapeutic interventions. In future
studies, it is recommended that scapular impairments are identi-
fied in individual participants using dynamic scapular tests.
More research is needed to determine the relevance and ability
of scapular impairments of muscle strength and performance to
direct specific treatment interventions. Moreover, the effects of
different types of scapular exercise (including stretching,
strengthening, stabilisation and motor control exercises) and the
effects of scapular taping and scapular mobilisation techniques
should be further investigated.

What are the findings?

» Altered scapular positioning and movement patterns may be
important risk factors for patients with subacromial pain
syndrome (SPS).

» It is unknown whether a scapular-focused treatment
approach is effective in patients with SPS.

How might it impact on clinical practice in the future?

» Scapular-focused treatment may be effective in improving
scapular muscle strength in patients with subacromial pain
syndrome (SPS).

» No improvement in shoulder range of motion or rotator cuff
muscle strength after scapular-focused treatment in addition
to other physiotherapeutic treatment.

» It is unclear what the effects of a scapular-focused
treatment approach are on patient-reported outcome
measures such as pain and function.

» Currently, there is no evidence to support the use of
scapular taping in subjects with SPS.
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SUMMARY AND CONCLUSION

We found some support for the use of scapular-focused treat-
ment in patients with SPS. There was moderate evidence that a
scapular-focused treatment approach is effective in improving
scapular muscle strength in patients with SPS. Conflicting evi-
dence was found for improvements in pain, function and clinical
measures of scapular positioning. No evidence was found for
improvement in rotator cuff muscle strength or shoulder ROM.
Currently, there is insufficient evidence to support a specific
scapular-focused treatment approach in patients with SPS.
Therefore, more research is needed to determine which scapular
impairments direct the use of scapular-focused treatment and
what the effectiveness is of different scapular-focused interven-
tions in patients with SPS.
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