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Background: Shoulder pain following stroke leads to poorer quality of life and daily 
functioning. Whilst many treatment approaches exist, there is currently no systematic over
view of the evidence base for these. This review addressed the question “What is the 
evidence for interventions for treating hemiplegic shoulder pain?”
Methods: An overview of systematic reviews was performed according to PROSPERO 
protocol (CRD42020140521). Five electronic databases including Cochrane, MEDLINE, 
Embase and EmCare were searched to June 2019. Included systematic reviews were those 
of comparative trials of interventions for hemiplegic shoulder pain in adults, reporting pain 
outcomes using a validated pain scale. Review quality was assessed with AMSTAR2 and 
those considered at high risk of bias for four or more items were excluded. The most recent, 
comprehensive review for each intervention category was included. Outcomes of function 
and quality of life were also extracted.
Results: Seven systematic reviews of 11 interventions were included, with varied quality. 
Reviews showed significant benefits in terms of pain reduction for many interventions 
including acupuncture (conventional 19 trials, electroacupuncture 5 trials, fire needle 2 trials, 
warm needle 1 trial and bee venom 3 trials), orthoses (1 trial), botulinum toxin injection (4 
trials), electrical stimulation (6 trials) and aromatherapy (1 trial). However, the majority of 
trials were small, leading to imprecise estimates of effect. Findings were often inconsistent 
across outcome measures or follow-up times. Outcomes from trials of acupuncture were 
heterogenous with likely publication bias.
Conclusion: A number of systematic reviews indicate significant reductions in pain, with 
a wide range of treatments appearing promising. However, significant limitations mean the 
clinical importance of these findings are uncertain. Due to complex etiology, practitioners 
and health systems must consider the range of potential interventions and tailor their 
approach to individual presentation, guided by their local circumstances, expert opinion 
and the growing literature base.
Keywords: shoulder pain, stroke, hemiplegia, systematic review, older adults

Introduction
Shoulder pain is a common debilitating problem after stroke, with a recent meta- 
analysis indicating an incidence of 10%–22%.1 There appear to be three major 
etiological groups that may present with hemiplegic shoulder pain (HSP),2 namely 
central (central post-stroke pain, CPSP), regional (chronic regional pain syndrome, 
CRPS, or reflex sympathetic dystrophy, RSD), and local mechanical pain.3 The causes 
of the HSP are numerous, and often overlapping.3 The pathomechanism is thought to 
be that during the acute and sub-acute phase of stroke, flaccid paresis occurs resulting 
in potential subluxation of the shoulder, and/or imbalance of shoulder joint control and 
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soft-tissue structure, resulting in altered mechanics of move
ment and increased susceptibility to injury.4 However, there 
is a lack of empiric evidence correlating different etiologies 
with different phases of the natural history. Specific muscu
loskeletal etiologies are associated with HSP, including rota
tor cuff tendinitis, adhesive capsulitis, and bicapital 
tendinitis.4 Glenohumeral subluxation itself has been postu
lated to be a cause of HSP, although little empiric evidence 
exists to support this and its presence as a cause is 
inconsistent.5

A number of predisposing factors are linked with HSP, 
including incorrect handling, joint subluxation, flaccidity, 
spasticity, reduced range of motion and poor motor 
function.4,6 HSP has been demonstrated to be a predictor 
of poor patient outcomes, including motor outcome, func
tion, depression and quality of life.7–10 The frequency and 
impact of this complication means that comprehensive 
assessment and effective treatment modalities are imperative 
to good patient care. Etiological complexity means that 
extension of the musculoskeletal evidence base is not always 
appropriate, and a stroke-specific approach needs to be 
adopted. Whilst there is a growing number of randomized 
control trials (RCTs) investigating specific treatment 
options, guidelines often refer to consensus statements and 
good practice points due to paucity of high-grade 
evidence.11,12 The Evidence-Based Review of Stroke 
Rehabilitation (EBRSR) is an up-to-date review of both 
pharmacological and non-pharmacological treatments of 
stroke, that has stronger emphasis on RCT-level evidence 
for interventions, synthesized in a narrative fashion.13,14 

This resource points to a number of interventions with RCT- 
level evidence supporting efficacy. Australian guidelines for 
the management of HSP is limited to discussion around 
strapping, subacromial steroid injection suprascapular 
nerve block, botulinum toxin injection and electrical stimu
lation, based on a mix of systematic reviews and trials.12 

Canadian Stroke Best Practices recommend treatments spe
cific to defined pain etiologies, including gentle stretching 
for reduced range, botulinum toxin for spasticity, and sub
acromial corticosteroid injection for local inflammation.15 

Generalized options include analgesia and taping.15

Many existing systematic reviews, including reviews 
by the Cochrane Collaboration, exist which summarize 
the evidence individually for the wide range of interven
tions available to manage HSP. However, a succinct sys
tematic summary of the findings of these reviews across 
the different types of treatments has not been conducted. 
An overview of systematic reviews is a rigorous approach 

considered suitable for summarizing the evidence across 
the range of interventions.16 This overview aims to pro
vide a systematic summary of the effectiveness of the 
different interventions available to treat HSP in adults 
following stroke, in order to compare their relative evi
dence base. The review question was, “What is the evi
dence for interventions for treating hemiplegic shoulder 
pain?” Evidence for treatments conducted in a population 
of adults (18 or over years) who had hemiplegic shoulder 
pain post-stroke (ie not following traumatic or develop
mental brain injuries), was systematically summarized.

Methods
An a-priori protocol was developed and registered on the 
PROSPERO International Prospective Register of 
Systematic Reviews (registration number 
CRD42020140521).17 Changes to protocol following pub
lication were that the outcome of motor impairment was 
removed due to resource constraints and because this was 
considered a surrogate for other included outcomes. In the 
early stages of the review, pain was reprioritized as the 
primary outcome from a secondary outcome. This manu
script was structured based on the PRISMA statement.18

Inclusion/Exclusion Criteria
Types of Studies
This overview included randomized (RCT) and non- 
randomized control trials (NRCT). NRCT were defined 
as trials in which interventions are compared with 
a control group, using allocation methods that are not 
truly random or where no attempt at randomization was 
made. NRCTs were included to widen the range of 
potentially eligible reviews in order to maximize the 
generalizability and utility of the findings. Eligibility of 
systematic reviews for inclusion were not restricted by 
source. Where multiple reviews existed for an interven
tion, we included the most recent review addressing the 
inclusion criteria, except if poor quality (defined as rated 
as low risk for less than four items on the AMSTAR2 
critical appraisal tool for systematic reviews19). Our 
methods were consistent with those described in the 
Cochrane Handbook for Systematic Reviews of 
Interventions and previous overviews.16,20,21

Population
Systematic reviews were included that examined adults 
(18 years or over) with shoulder pain following stroke, 
including central, regional and local causes of shoulder 
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pain. Reviews with a wider population, but a clear sub
group analysis of a stroke population, were included. We 
excluded reviews that assessed children and adolescents 
(under 18 years) or did not report pain as an outcome.

Intervention and Comparison
Systematic reviews that examined RCTs or NRCTs of 
either pharmacological or non-pharmacological interven
tions for the treatment of HSP, in comparison to placebo/ 
sham therapy or usual care, were included.

Outcomes
Systematic reviews reporting outcomes as measured on an 
internationally recognized and validated pain scale, such 
as the visual analogue scale (VAS), were included. 
Reviews were excluded if they did not examine pain as 
an outcome. Outcomes within included reviews also 
extracted for this overview were measures of upper limb 
function, generalized function and quality of life as 
reported on a recognized and validated scale. We did not 
place any restriction on duration of follow-up.

Search Strategy and Selection of Included 
Studies
We searched MEDLINE, CINAHL, Cochrane, PsycINFO, 
EmCare and PROSPERO, Database of Abstracts of 
Reviews of Effect (DARE) and the NHS Economic 
Evaluation Database (NHS EED) databases from inception 
to June 26, 2019. The full electronic search strategy is 
included in the supplementary materials (Table S1) and 
was designed by a specialist librarian. We identified and 
selected existing systematic reviews for inclusion based on 
our pre-specified criteria and accepted these systematic 
reviews as complete. We did not repeat the searches, 
determine eligibility or reassess risk of bias for individual 
studies, or search for additional trials.

Citations and abstracts were downloaded from the 
respective database and aggregated within Endnote.22 

This library was then imported into Covidence23 for title 
and abstract and full-text screening. Two authors indepen
dently assessed citations for eligibility against inclusion 
and exclusion criteria and discrepancies were resolved by 
discussion and in consultation with a third author as neces
sary. Full-text articles for any systematic reviews that were 
identified as potentially meeting the eligibility criteria 
were retrieved and assessed against the eligibility criteria 
independently by the same two authors. Potentially 

eligible reviews were classified based on intervention 
approach. The most recent reviews with the closest and 
broadest applicability to the study question were selected 
for inclusion. However, reviews rated as low risk of bias 
for less than four items of the AMSTAR2 quality appraisal 
tool were excluded.19

Data Collection and Analysis
Data Extraction
Pre-defined data on review characteristics and meta- 
analysis outcomes were extracted into Covidence, with 
additional data extraction conducted using Microsoft 
Excel (see PROSPERO record for details).23,24 Data 
extraction was performed in duplicate with resolution of 
discrepancies by discussion or involvement of a third 
reviewer as necessary. If the systematic review included 
data from RCTs and also other study designs, data were 
only extracted for the RCTs and NRCTs. Where 
a systematic review considered more than one interven
tion, only the data relevant to the inclusion criteria for this 
overview were extracted. Where systematic reviews 
addressed a wider population than the criteria for this 
review, only outcomes related to stroke patients with 
HSP were extracted. Where RCTs of studies with 
a number of comparators were included, data were 
extracted only for the placebo/sham/usual care controlled 
trials.

For this overview, the original review 
author's assessments of risk of bias of individual studies 
were accepted; summary information on risk of bias of 
individual studies was extracted.

For reviews including a meta-analysis, the mean dif
ference (MD), standardized mean difference (SMD), 95% 
confidence intervals (CIs) and I2 measure of heterogeneity 
for pooled summary estimates was extracted, when 
reported. Where individual studies were not pooled, or 
an existing meta-analysis was considered inappropriate 
due to extremely high heterogeneity, we extracted study 
outcomes for individual trials. In selected cases, original 
trial reports were retrieved where required data could not 
be obtained from reviews or otherwise required clarifica
tion (ie Pandian et al25 from the Appel et al review26).

Quality Assessment
Two authors independently assessed the quality of the 
included reviews using the AMSTAR2, a 16-item systema
tic review critical appraisal tool, using Covidence.19,23 

Discrepancies were resolved by discussion or involvement 
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of a third reviewer as necessary. This is consistent with 
Cochrane guidelines for overviews that recommend qual
ity assessment should be based on assessments reported in 
the included systematic reviews.16 We used the Grading of 
Recommendations Assessment, Development, and 
Evaluation (GRADE) framework to guide narrative 
synthesis.27

Data Synthesis
We have narratively summarized the effects of the inter
ventions, tabulating outcome effects as pooled estimates 
with SMD where appropriate, or for individual studies 
where pooling was not performed or not considered appro
priate. For meta-analyses reporting a mean difference, we 
calculated the SMD to enable approximate comparison of 
effect size across different interventions, although as this 
approach does not represent an indirect meta-analysis and 
direct head-to-head comparison of interventions, this must 
be interpreted with caution. Fixed effects meta-analysis 
was used where heterogeneity was low as indicated by I2 

= 0, otherwise random effects was used. Novel additional 
meta-analyses were conducted where it was apparent that 
this was possible, either by using a generic inverse var
iance meta-analysis,28 or where extraction of additional 
information from the primary trial enabled pooling. 
Standard deviations (SDs) were calculated from 95% CIs 
or standard errors (SEs) if necessary. Meta-analysis across 
different outcome measures is only considered appropriate 
where data are either only trial endpoint or change from 
baseline data.16 Where meta-analyses pooled trial endpoint 
and change from baseline data for a single outcome mea
sure the MD is therefore presented. SMDs for interven
tions were not summarized graphically as planned in the 
protocol due to the paucity of evidence and as some 
interventions are presented as MD where the trial data 
are a mix of endpoint and change data. Where pooling 
was considered inappropriate or not possible, data were 
summarized for individual trials graphically or in Table 2. 
All analyses were completed in Review Manager 5.4.23

Results
Review and Primary Study Selection
The database searches retrieved 273 citations. After exclu
sion of duplicates, 131 citations from the searches were 
screened against the inclusion criteria (Figure 1). Seven 
systematic reviews were included (Table 1), examining 11 
interventions. Summaries of the intervention effects on 

pain are presented in Table 2. A list of key excluded 
reviews with reasons is provided in the supplementary 
materials. No review was included for biofeedback therapy 
as the single identified review had a systematic search to 
2002, which was considered likely to be outdated.29 Three 
of the reviews examined more than one intervention; only 
data for the interventions that were included in this over
view (based on recency and quality on a per intervention 
basis) were extracted.30–32

Characteristics of the Included Reviews
Table 1 summarizes the characteristics of the included 
reviews. Ten of the included interventions examined non- 
pharmacological interventions26,28,30–33 and one examined 
a pharmacological intervention.34

Five reviews provided a comparison to usual care 
which varied between trials and included pharmacological 
analgesia, physiotherapy, acupuncture and occupational 
therapy. Some additional trials included co-interventions 
in both groups (ie, acupressure with aromatherapy32,35 and 
moxibustion with bee-venom acupuncture), thus treating 
these co-interventions as a component of usual care, 
although the applicability of this is likely to vary by 
setting.

Methodological Quality
AMSTAR2 assessments for all included reviews are 
shown in the supplementary materials. All included 
reviews had some methodological limitations. One review 
was high risk of bias for the description of the study 
question,28 four studies did not provide an explicit state
ment of an a-priori protocol,26,28,30,32 three did not clearly 
describe their study designs for inclusion28,30,33 and three 
did not adequately describe their search strategy,26,30,32 

with each of these potentially being critical weaknesses 
of the systematic review design.

Effects of Interventions for HSP
A summary of the effects of the interventions on the out
come of pain is provided in Table 2. The effectiveness of 
the interventions on function and quality of life outcomes 
are summarized in the supplementary materials.

Strapping
Appel and colleagues reported a systematic review of 
shoulder strapping, which included five studies25,36–39 eli
gible for inclusion in this overview.26 These were two 
trials25,38 for a total of 219 patients on pain intensity, 
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two studies36,37 reporting 30 patients on pain-free days, 
one study reporting 12 patients on quality of life39 and 
three studies reporting 117 patients on upper limb function 
(activity limitation).37–39 Strapping was defined as any 
strapping applied to the shoulder with therapeutic intent. 
A number of different strapping materials were identified 
at two main anatomical sites (the glenohumeral and scap
ular joints). Data were pooled from two trials reporting 
pain intensity; however, no statistically significant differ
ence was found (Table 2, MD −2.76, 95% CI −9.08 to 
3.56, I2 = 56%, P = 0.39, N = 219). Two small trials (one 
with inadequate randomization) reporting data on pain-free 
days reported significant improvements in pain but had 
significant risk of bias (Table 2, N = 30). No significant 
difference was found between treatment and control arms 
for pooled data from three trials on upper limb function 
(activity limitation; SMD 0.26, 95% CI −0.11 to 0.62, N = 
117, supplementary Table S3) or a single feasibility study 

examining quality of life (MD 0.54, 95% CI −1.29 to 2.37, 
N = 8; supplementary Table S2).

This review was assessed as having a few methodological 
items at high risk of bias and the four RCTs and one quasi- 
RCT included showed variable risk of bias. There was also 
inconsistency in the measurement of pain using different 
measures of pain-free days and pain intensity, study endpoint 
and change from baseline data resulting in inconsistency in 
assessment plus imprecision in the effect estimates due to the 
low numbers of participants enrolled in the trials.

Acupuncture
Chau et al (2018) reported a systematic review of 29 RCTs 
of acupuncture, including manual/conventional/traditional/ 
balanced acupuncture,40–58 electroacupuncture,59–62 fire nee
dle acupuncture63,64 and warm needle acupuncture,65 captur
ing a large number of patients.30 Acupuncture was broadly 
defined as insertion of an acupuncture needle into acupoints. 
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4 Wrong study design
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Reviews included in 
overview

(n =  7)

Figure 1 Study selection flowchart.18 

Note: Adapted from Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 
2009;6(7):e1000097. © 2009 Moher et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License.18
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Included trials assessed the effectiveness of acupuncture in 
addition to usual therapy. These trials tended to be more 
recent, with the design of this systematic review including 
Chinese language studies listed in the Wanfang Index. 
Studies were assessed using the Joanna Briggs Institute 
(JBI) Critical Appraisal Checklist for RCTs.66 The risk of 
bias items addressing blinding were considered not applic
able, but where sham is used as the control treatment blind
ing of participants at least should be feasible. There was 
wide variability in the risk of bias assessment of included 
studies. The review was considered of moderate quality, 
with some elements considered at high risk of bias (includ
ing concerns about the comprehensiveness of the search 
strategy and lack of reporting on funding sources of the 
included trials, see supplementary materials).

Conventional Acupuncture
Conventional acupuncture was defined as including traditional 
acupuncture (ie insertion of an acupuncture needle into 

acupoints) and balanced acupuncture (insertion of an acupunc
ture needle into the peripheral nerves) in the review by Chau 
and colleagues.30 Nineteen studies were identified reporting 
on pain intensity and upper limb function following conven
tional acupuncture, with each trial enrolling a total of 123 
patients or less.40–46,48,49,51–58,67,68 Five trials of conventional 
acupuncture reported on physical function outcomes. The 
authors reported that meta-analysis was not appropriate due 
to high statistical heterogeneity and that the intervention regi
mens were highly heterogenous. Individual study findings are 
summarized graphically in Figure 2; the review authors 
reported findings using “vote counting”, which is not generally 
considered an appropriate method for summation.16 The inter
vention effects on pain ranged from SMD −2.41 (95% CI 
−2.93, −1.89) to 0.15 (−0.21, 0.50). There were a large number 
of relatively small studies reporting statistically significant 
reductions in pain; however, a funnel plot shows some asym
metry on visual inspection, indicating some likelihood of 
publication bias (see supplementary materials Figure S1).16

Figure 2 Forest plot of acupuncture trial effects on shoulder pain. 
Note: Data from Chau et al 2018.30
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Similarly, there was a large number of relatively small 
studies reporting effects of conventional acupuncture on 
upper limb function, with many showing statistically sig
nificant effects (range of study effects SMD 0.32, 95% CI 
−0.10, 0.73 to SMD 1.52, 95% CI 1.07, 1.97; supplemen 
tary materials Figure S2). Five trials reported outcomes of 
physical function (supplementary Table S2 and Figure S3), 
with lower heterogeneity between study effects (I2 = 49%, 
P = 0.10) and a pooled SMD of 0.41 (95% CI 0.15 
to 0.68).

The review authors’ assessment of the risk of bias of 
the included trials indicated some limitations in the trials; 
five of 19 did not clearly report true randomization and 
eight of 19 did not clearly have adequate follow-up. 
Blinding was not assessed. Overall, there was some evi
dence of a positive effect of conventional acupuncture; 
however, the possibility of publication bias, inconsistency 
between trials and risk of bias in some individual trials 
indicates there is uncertainty in this finding.

Electroacupuncture
There were five studies of electroacupuncture identified in 
the Chau review, defined as the application of electrical 
stimulation applied to the inserted needles.30,59–62,69,70 

There was high heterogeneity reported in the outcomes 
of pain intensity (SMD range −1.46 95% CI −1.95, −097 
to SMD −0.49 95% CI −0.91, −0.06, Figure 2), upper limb 
function (range SMD 0.36, 95% CI −0.19, 0.91 to SMD 
2.68, 95% CI 1.90, 3.46; supplementary Figure S2) and 
physical function (range SMD 0.45 95% CI0.02, 0.87 to 
SMD 1.39, 95% CI 0.90, 1.87; supplementary Table S2 & 
Figure S3). Risk of bias assessment demonstrated varia
bility in the quality of the included studies and there were 
relatively few participants in the trials.

Fire Needle Acupuncture
There were two RCTs of fire needle acupuncture (169 
participants),63,64 defined as a treatment in which the acu
puncture needles are heated before insertion into the 
acupoints.30 Both studies reported on pain intensity and 
upper limb function. There was high heterogeneity (95%) 
identified amongst the pain intensity outcomes, so studies 
are not pooled and are displayed in Figure 2. There was 
a significant improvement in upper limb function (SMD 
1.19, 95% CI 0.76, 1.63, I2 = 43%, P < 0.001). Risk of 
bias was assessed as relatively low for the two included 
studies.Ta
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Warm Needle Acupuncture
There was one RCT (40 participants) of warm needle 
acupuncture, defined as a treatment that combines tradi
tional moxibustion in which a small amount of moxa is 
placed on the acupuncture needle after insertion.30,65 

Moxibustion is the application of heat to a part of the 
body through the burning of dried plant materials near 
the skin.71 This study reported a statistically significant 
reduction in pain with the intervention (MD −2.75, 95% 
CI −3.64, −1.86). Risk of bias was assessed as being 
moderate for the included study; however, the number of 
participants was very low.

Bee Venom Acupuncture
Lim et al28 reported a systematic review that identified 
three trials of bee venom acupuncture eligible for this 
overview.72–74 Two of these trials were placebo- 
controlled RCTs,72,74 whilst one compared bee venom 
acupuncture with usual care.73 Pooled outcomes for pain 
indicated a statistically significant reduction (MD 1.01, 
95% CI 0.65–1.37, P = <0.01, 3 trials, I2 = 0%). 
However, the number of patients for which outcomes 
data was available was low (126 patients).

This systematic review had a number of items at high 
risk of bias (supplementary materials) and the risk of bias 
of individual trials indicated a number of quality items as 
unclear. There was moderate statistical heterogeneity, with 
very low numbers of patients in the included trials.

Aromatherapy
One RCT of aromatherapy35 including 30 patients was 
identified in a moderate-quality systematic review by 
Koog and colleagues.32 The trial was given a score of 7/ 
10 using the Physiotherapy Evidence Database (PEDro) 
quality rating tool by the review authors. Although 
a significant reduction in pain was observed immediately 
after the intervention (SMD −1.94, 95% CI −2.79 to 
−1.09), the extremely small size of the trial (n = 30) 
creates great uncertainty in the findings.

Orthoses
For the systematic review on orthoses, one small trial of 
shoulder orthoses was included which reported on pain 
reduction using a validated scale (n = 41).75 Shoulder 
orthoses (Neurolux) were proximal support only around 
the humerus. Note that when compared to strapping/tap
ing, orthoses do not require a skilled practitioner to apply, 

can be applied quickly, and worn for greater length of time 
without reapplication or risk of tape irritation. Pain was 
reported on the Shoulder Hand Sub-Score (SHSS) pain 
sub-scale rather than using a more conventional tool such 
as VAS. An effect was reported on pain intensity (SMD 
−1.65, 95% CI −2.37, −0.94) favoring intervention.75 

Overall the quality of this systematic review showed 
a few high risk of bias areas. The review authors rated 
the RCT providing data on pain as 7 of 9 for quality on the 
PEDro risk of bias tool. This study provides some evi
dence of benefit, however with very low precision due to 
the small numbers of patients in the single trial conducted.

Electrical Stimulation
The included systematic review for electrical stimulation 
reported on surface stimulation, percutaneous stimulation 
and combined (pooled) groups.31 This systematic review 
included six studies.76–81 Electrical stimulation was not 
clearly defined; however, included studies assessed the 
application of a current transcutaneous or percutaneously. 
The authors reported pooled data on outcomes of pain 
intensity, pain-free external rotation and activities of 
daily living (Table 2 and supplementary materials). 
Pooling of data across surface and percutaneous electrical 
stimulation showed high statistical heterogeneity between 
trials for the pain intensity (I2 = 90%, P = 0.000) which 
appeared to be explained by differences in the effect size 
in subgroups according to intervention delivery method 
(ie, percutaneous and surface stimulation). Both surface 
stimulation and percutaneous stimulation reduced pain 
intensity, with surface stimulation producing a greater 
effect size (Table 2, surface stimulation SMD −2.89, 
95% CI −3.44 to −2.34, 2 trials; percutaneous stimulation 
SMD −0.96, 95% CI −1.41, −0.51, 2 trials). Similarly, 
pooling across intervention types for pain-free external 
rotation demonstrated significant inconsistency between 
trial results which in this instance was not explained by 
subgroup analyses by stimulation delivery method. For 
pain-free external rotation, the single trial of percutaneous 
stimulation appeared to produce a greater effect, which 
was inconsistent with findings for pain intensity. Pooled 
analysis of three trials reporting function outcomes also 
demonstrated an improvement with electrical stimulation 
with moderate heterogeneity (MD 8.96, 95% CIs 5.26, 
12.66, I2 = 45%; supplementary material Table S3). 
Differences in follow-up times or other variations in inter
vention methods are plausible explanations for the 
observed heterogeneity between trials; these were 
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mentioned but not explored in subgroup analyses. The 
authors raised concerns of potential publication bias.

Overall, the quality of this systematic review was 
assessed as being relatively high (see supplementary mate 
rials). Risk of bias for individual trials within the review 
were assessed using PEDro and scores ranged from 5 to 7 
of the maximum score of 10, indicating moderate quality. 
For the 193 participants pooled across the four RCTs, there 
was inconsistency for one outcome due to high statistical 
heterogeneity, inconsistency between the relative effects of 
the different delivery methods between different pain out
comes and imprecision due to low numbers of participants.

Botulinum Toxin Injection
The included review of botulinum toxin injection was 
broader than this overview. The population included arthri
tis; however, data extracted for this overview were from 
studies in patients with post-stroke spasticity.34,82 Four 
trials (86 patients) of intramuscular botulinum toxin injec
tion were included. The authors pooled trial data on out
comes of pain intensity and pain-free external rotation at 
4–6 weeks83–86 and 12–24 weeks (Table 2). 83–85 At 4–6 
weeks there was no significant effect on pain intensity (4 
trials, MD −1.12, 95% CI −2.89, 0.66, P = 0.22); however, 
there was high statistical heterogeneity (I2 = 76%, hetero
geneity p = 0.006). A reduction in pain at 12–24 weeks 
and pain-free external rotation at both follow-up times was 
observed with borderline statistical significance and 
greater consistency between trials (12–24 week pain inten
sity MD −1.22, 95% CI −2.37, −0.07, 3 trials, P = 0.04, I2 

0%; pain-free external rotation at 4–6 weeks 3 trials, SMD 
0.41, 95% CI -0.06, 0.89, P = 0.09, I2 0% and at 12–18 
weeks 2 trials SMD 0.55, 95% CI −0.01, 1.12, P = 0.06, I2 

0%).83,85,86 However, there was low precision in the esti
mate of these effect sizes.

Overall, the quality of this Cochrane Collaboration 
systematic review was considered high, with no items 
considered as being at high risk of bias. However, there 
were very low numbers of patients in the trials and a very 
small effect size.

Discussion
This overview identified seven systematic reviews with 11 
interventions to improve HSP. The quality of the systema
tic reviews varied considerably, with quality of included 
studies within each of the systematic reviews varying even 
more so. Some highly limited data showed significant 
benefits in terms of pain reduction for many interventions 

including orthoses, botulinum toxin injection, electrical 
stimulation, aromatherapy and acupuncture (conventional, 
electroacupuncture, fire needle, warm needle and bee 
venom). However, these findings were often not consistent 
across outcome measures, follow-up times, subgroup ana
lyses or outcomes. The majority of trials within the area 
are small, leading to imprecise estimates of the effect size 
and making the body of evidence prone to small-study 
effects.16 Many of the studies included critical limitations, 
such as missing data, high statistical heterogeneity, poor 
study quality, very low numbers or a very low effect size. 
Concerns about publication bias also exist, based on visua
lization of a funnel plot for acupuncture (the only inter
vention with sufficient trials to enable this approach, see 
supplementary materials) and as raised by the review 
authors.31 Fewer studies reported on function and only 
one study in one review (of shoulder strapping) reported 
on quality of life. Thus, overall, the evidence base is 
considered inadequate to inform clear evidence-based 
recommendations for treatment approaches and the effec
tiveness of the treatments examined in the identified 
reviews is considered uncertain. Therefore, individual 
trials, clinical expert opinion and other factors such as 
resources must also play a role in guiding treatment 
decisions.

It is evident from this overview that there are a number 
of areas that are either inadequately covered by existing 
systematic reviews, or for which there are no systematic 
reviews. Systematic reviews were identified for some addi
tional interventions, however they were either assessed as 
having critically poor quality (ultrasound-guided steroid 
injection),87 were too old to be meaningful 
(biofeedback),29 or did not compare the intervention with 
placebo or usual care (steroid).32 No systematic reviews 
were identified for shoulder positioning and range of 
motion exercises; however, these generally fall into the 
category of usual care. Slow-stroke massage trials either 
do not use a clear pain scale,88 or were not compared with 
placebo or usual therapy.35,89,90 No systematic reviews 
were identified for robotic-assisted physical therapy,91 

cryotherapy,92 extracorporeal shockwave therapy,93 infer
ential current therapy,94,95 repetitive transcranial magnetic 
stimulation,96 hyaluronic acid injection,67 suprascapular 
nerve block,97 segmental neurotherapy98 or other pharma
cological therapies such as gabapentin, and therefore a SR 
looking specifically at these interventions may be worth 
undertaking.
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The EBRSR covers studies for stroke rehabilitation 
including hemiplegic shoulder pain that are not included 
in existing systematic reviews.13 This resource sum
marizes graded evidence as (i) likely to be beneficial, (ii) 
may be beneficial, (iii) mixed literature, (iv) may not be 
beneficial and (v) not beneficial. Therapies that are likely 
to be beneficial in reducing HSP, but which are not cov
ered by systematic reviews, include transcranial magnetic 
stimulation, acupressure and massage.13 Additional thera
pies that may be effective for reducing pain but are not 
covered in published systematic reviews include taping, 
extracorporeal shockwave therapy and interferential cur
rent therapy.13 A 2018 systematic review of treatment of 
CRPSoutlines an expanding role for peripheral sympa
thetic blockade, and trial supporting short courses of oral 
steroids and bisphosphonates. Whilst CRPS is considered 
a etiological subcategory of HSP, this systematic review 
was not included as it did not specifically address hemi
plegic shoulder pain.99 The effect of such therapies on 
reducing HSP warrant consideration and further research.

Recent systematic reviews of acupuncture and electri
cal stimulation have drawn heavily from Chinese- and 
Korean-language databases, increasing considerably the 
number of identified trials for these interventions; how
ever, the majority are still small and include some metho
dological concerns. The lack of assessment of blinding of 
participants in the review by Chau et al creates a gap in the 
understanding of the level of bias of the acupuncture 
trials.30 Many of the treatments included in systematic 
reviews were evaluated compared with or in addition to 
usual care rather than compared directly with placebo or 
sham therapy. The nature of usual care is highly variable in 
different settings and over time, so estimates of the addi
tional benefit of reviewed interventions may be influenced 
by this.

Two main dimensions of pain measurement were iden
tified in the systematic reviews – pain-free days and pain 
intensity. This is pain that is not elicited but occurs spon
taneously. The most commonly used outcome measure
ment for pain was pain intensity, measured by VAS. 
Although these are both pain measures, they are a related 
but distinct construct. Pain elicited on passive movement 
of the shoulder joint by an examiner, reported as degrees 
of movement, is both a movement outcome and an alter
native dimension of pain (ie tenderness elicited by passive 
movement).

Only the Cochrane Collaboration review of botulinum 
toxin injection conducted analyses according to the length 

of follow-up time.34 The current overview question was 
about improving HSP, implicitly at any timepoint rather 
than in the long term. However, ultimately the goal in the 
treatment of most patients is sustainable improvement in 
an outcome, either by repeated administration of the inter
vention or by a lasting effect. Many studies and reviews do 
not clearly answer the question about long-term improve
ments in pain, leaving this as an area for potential future 
study.

A number of interventions were identified that may 
improve pain in clinical practice. However, the methodo
logical weaknesses mean that the body of evidence is still 
unconvincing in terms of the validity of these findings. In 
additional to methodological limitations, part of the incon
sistency in the estimates of the effectiveness of individual 
interventions may be due to the multifactorial etiology of 
presentation and sequelae. That is, the effects of single 
interventions across a patient cohort may not show 
a strong effect on average.

There are also wider health technology considera
tions, in terms of potential harms, costs and capacity 
development that should be taken into account. 
Orthoses and strapping are interventions that are routi
nely used by medical and non-medical health practi
tioners for a variety of reasons. They are routinely 
available, low-cost, and have a low staff training burden. 
The evidence supporting these interventions is highly 
limited, so there is still uncertainty about whether they 
provide benefit in terms of alleviating pain. These inter
ventions could work if applied correctly and routinely 
and warrant further study. Australian Stroke Guidelines 
cite a weak recommendation for strapping.12 The EBRSR 
evidence reviews conclude that shoulder taping may 
improve pain; this review includes trials newer than 
those identified in the 2014 systematic review by Appel 
and colleagues.13,26

Electrical stimulation and acupuncture are interven
tions which are also widely available and of relatively 
low cost for the tools and consumables. Acupuncture, in 
particular, requires training and certification. In the wider 
Australian health system these are routinely available, 
albeit not necessarily in traditional inpatient and outpatient 
stroke rehabilitation environments. The episodic nature of 
both make these more amenable as a sustained form of 
intervention; however, the subsequent impact on 
a practitioner’s time would be substantial.

Botulinum toxin is likely to be the most expensive of the 
interventions at any single point in time, although given that 
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this needs to be administered less frequently than the other 
interventions, there is a degree of convenience and relatively 
less impact that may lend itself to being a sustainable solu
tion. There was some evidence of possible reduction in pain 
due to this intervention; however, the low precision of the 
effect and small number of patients in the trials means there 
is still some uncertainty in this finding.

Conclusions
There are a number of systematic reviews that have been 
undertaken on the available interventions for HSP. These 
reviews report predominantly on non-pharmacological 
therapies, that in general include highly limited evidence 
of variable quality. Therefore, clear evidence-based 
recommendations on treatments are difficult based on 
this overview. The systematic assessment of potential 
associations of HSP and prophylactic interventions war
rants further exploration, as prevention is the ultimate 
clinical goal. However, based on individual trial findings 
and expert opinion, there is a growing evidence base on 
which clinicians can refer. Due to complex etiology, 
recommendations regarding a single intervention or 
a hierarchy of interventions across this patient cohort 
may not be clinically appropriate. Instead, clinicians 
must consider the range of potential interventions and 
tailor their approach to individual presentation.
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