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Abstract: Objective: This study aimed to analyze the efficacy of acupuncture alone or combined with physical ther-
apy compared to other treatment interventions for relieving pain and improving function in rotator cuff diseases.
Methods: Our study followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. After PROSPERO (CRD42023396740) registration, all randomized controlled trials (RCTs) published
from the inception of the databases to October 10, 2023, evaluating the efficacy of acupuncture either alone or in
combination with physical therapy for treating rotator cuff diseases, were extracted from seven databases, including
PubMed, Embase, the Web of Science, the Cochrane Library, the China National Knowledge Infrastructure (CNKI),
the VIP Database for Chinese Technical Periodicals (VIP), and the Wanfang Date. Two independent researchers as-
sessed the quality of the included studies and extracted relevant data. Furthermore, a meta-analysis was conducted
using Stata 14 software. Results: We included 13 RCTs - 12 published in English and 1 in Chinese - that enrolled
1,371 patients. The meta-analysis results demonstrated that acupuncture alone or in combination with physical
therapy was superior to other interventions for short-term shoulder joint function improvement (standardized mean
difference [SMD] =-0.82, 95% confidence interval [95% Cl]: -1.28 to -0.35, P = 0.001), medium-term shoulder joint
function improvement (SMD = -1.00, 95% Cl: -1.62 to -0.38, P = 0.002), short-term pain relief (weighted mean dif-
ference [WMD] = -1.37, 95% Cl: -2.39 t0 -0.38, P = 0.006), medium-term pain relief (WMD = -1.66, 95% Cl: -2.70
to -0.63, P = 0.002), and post-treatment shoulder joint abduction improvements (SMD = 0.68, 95% Cl: 0.20 to
1.16, P = 0.005), external rotation (SMD = 0.62, 95% Cl: 0.13 to 1.11, P = 0.012), and forward flexion (SMD = 0.71,
95% CI: 0.44 to 0.97, P < 0.001), with significant differences (P < 0.05). Conclusion: Based on the current clinical
data, meta-analysis showed that acupuncture alone or combined with physical therapy is efficacious for short- and
medium-term (< 3 months) pain relief and functional improvements. However, compared to other interventions,
the efficacy of the long-term (3 to 12 months) period did not significantly differ. After treatment, these modalities
displayed advantages such as improved shoulder joint abduction, external rotation, and forward flexion movements.
However, no significant difference was noted in internal rotation movement. Thus, future studies might further in-
vestigate whether different acupuncture methods affect the efficacy of treating rotator cuff diseases and improving
long-term outcome.
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Introduction mial impingement syndromes, and others. How-

ever, rotator cuff injuries are more common
Rotator cuff diseases, accounting for approxi- than other conditions. It has been reported that
mately 70% of shoulder joint pain cases [1], pri- more than 4.5 million people worldwide seek
marily include rotator cuff tendinitis, subacro- treatment for rotator cuff injuries annually [2].
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The prevalence of rotator cuff injuries was 20%
and 25% in individuals aged > 20 years and =
50 years, respectively [3]. Most patients com-
plain of shoulder pain at night and reduced
range of motion, significantly impacting their
work and daily lives [4].

Although the exact causes of rotator cuff dis-
eases are unclear, potential associations have
been observed with rotator cuff muscle dys-
function [5], alterations in shoulder joint kine-
matics and joint capsule constriction [6], and
scapular motion disorders [7]. Myofascial trig-
ger points (MTrPs) are sensitive nodules in skel-
etal muscles that are tender to palpation,
thereby causing referred pain [8]. Several stud-
ies have also corroborated the association
between MTrPs and shoulder pain [9-12]. MTrP-
associated pain and mobility restrictions can
alter scapular movement rhythm and lead to
subacromial pain syndrome [13]. While the trig-
ger point theory is still under discussion, a few
studies have suggested various factors, such
as higher concentrations of inflammatory medi-
ators in the subacromial bursa and rotator cuff
tendons [14, 15] as well as increased acetyl-
choline receptor activity [16], as reasons for
sustained pain and contraction.

Modalities such as anti-inflammatory drugs,
exercise rehabilitation, and physical therapy
are widely used as primary intervention for
rotator cuff diseases [17, 18]. When the prima-
ry therapeutic effects are unsatisfactory, corti-
costeroid (CS) injections or platelet-rich plasma
(PRP) injections into the subacromial space are
commonly employed to improve symptoms [19,
20]. For patients with rotator cuff diseases who
have not responded to conservative treatment
for 4-6 months, arthroscopic surgery, suba-
cromial decompression, and acromioplasty are
classical surgical treatment options [21]. Extra-
corporeal shock wave therapy is a widely used
physical therapy for these conditions; however,
research by Surace et al. [22] suggests that its
advantages over other non-surgical treatments
are not clear, and its safety is uncertain.
Despite the frequent use of subacromial CS
injections in the treatment of rotator cuff dis-
eases, there is limited repeatable evidence
demonstrating the ability of these injections
to improve long-term outcomes independently
[23, 24]. Recent studies indicate that subacro-
mial CS injections are effective only within 3-8
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weeks and may have adverse effects, including
humeral head cartilage degeneration, supra-
spinatus tendon degeneration, tears, or even
spontaneous rupture, leading to increased
risks of subsequent surgical complications [25-
27]. A meta-analysis by Peng et al. [28] sug-
gested no significant difference in mid-term
efficacy between subacromial injections of PRP
and CS. The long-term outcomes of surgical
treatment for rotator cuff diseases are mixed
[29]; a meta-analysis by Ryosa et al. [30] indi-
cated that surgical intervention is not more
effective than conservative treatment alone.
Therefore, conservative treatment is still advo-
cated as the initial approach for rotator cuff
diseases.

Currently, invasive therapies, such as acupunc-
ture alone or in combination with physical ther-
apy, are a growing trend for managing rotator
cuff diseases. Acupuncture and physical thera-
py are given together as vital components of
conservative interventions. Acupuncture is of-
ten administered for musculoskeletal disorders
and has been recommended as an effective
non-surgical intervention for treating shoulder
pain and mobility restrictions [31]. Current re-
search suggests that the efficacy of acupunc-
ture primarily stems from its ability to (1) modu-
late peripheral and central nervous systems
related to pain [32-34], alter biochemical [35,
36] and neuroinflammatory [37] mediators,
and induce connective tissue mechanical dis-
ruption to improve microcirculation, thereby
reducing peripheral nerve sensitivity [38, 39];
(2) reduce neuromuscular endplate activity,
activate central pathways for pain relief [40,
41], improve sympathetic nerve activity, and
reduce local as well as distal mechanical sensi-
tivity [42]; and (3) acupuncture for tendons,
which leads to vasodilation, accelerated colla-
gen proliferation, and enhanced blood flow
[43].

Navarro-Santana et al. [11] reported the effi-
cacy of acupuncture in alleviating nonspecific
shoulder pain in MTrPs. A meta-analysis con-
ducted by Sanchez-Infante et al. [44] demon-
strated that acupuncture relieves pain in pa-
tients with various musculoskeletal disorders,
including nonspecific shoulder pain. A systemic
review by Blanco-Diaz et al. [45] assessed the
effectiveness of acupuncture in combination
with physical therapy for the treatment of sub-
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acromial pain syndrome patients but did not
perform a quantitative analysis. The clinical
significance of this study lies in the quantita-
tive evaluation of the efficacy of acupuncture in
treating conditions such as subacromial pain
syndrome and rotator cuff injuries. Using a
meta-analysis approach, this study aimed to
provide evidence-based medicine to assess
the differences in the efficacy of acupuncture
alone or combined with physical therapy and
other intervention measures for treating rotator
cuff diseases.

Materials and methods
Study design

We followed the PRISMA statement and Co-
chrane Collaboration’s Handbook for Syste-
matic Reviews of Interventions guidelines [46].
The study was registered in PROSPERO with
registration number CRD42023396740.

Inclusion and exclusion criteria

The inclusion criteria for patients were as fol-
lows: (1) aged > 18 years with untreated rotator
cuff diseases; (2) diagnosed with rotator cuff
impingement syndrome, subacromial impinge-
ment syndrome, subacromial bursitis, rotator
cuff injuries, or rotator cuff tendonitis; (3)
received acupuncture or acupuncture com-
bined with physical therapy; (4) the control
group were collected; (5) had primary outcome
measures related to pain or mobility restric-
tions; and (6) were RCTs.

The exclusion criteria were as follows: (1)
patients with incomplete information or data
extraction; (2) had RCTs published as confer-
ence abstracts; (3) applied acupuncture inter-
ventions simultaneously in two groups; and (4)
failed to measure shoulder pain or mobility
restrictions.

Data search

After the PROSPERO registration, seven data-
bases were searched electronically (PubMed,
Embase, Web of Science, Cochrane Library,
CNKiI, VIP, and Wanfang Date). We included arti-
cles published from database inception until
October 10, 2023. Our search strategy used
Medical Subject Heading (MeSH) and free
terms for both English- and Chinese-language
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RCTs on acupuncture and rotator cuff diseas-
es. Our search terms used were “Rotator cuff
injuries”, “Rotator cuff tears”, “Shoulder im-
pingement syndromes”, “Acupuncture”, and
“Acupuncture Therapy”. As an example of the
English search terms, the PubMed search strat-
egy was as follows: #1 Rotator Cuff Injuries
[Mesh Terms] OR Rotator Cuff Injury [Title/
Abstract] OR Rotator Cuff Tears [Title/Abstract]
OR Rotator Cuff Tendinosis [Title/Abstract]
OR Glenoid Labral Tears [Title/Abstract] OR
Shoulder Impingement Syndromes [Title/
Abstract] OR Rotator Cuff Impingement [Title/
Abstract] OR Subacromial Impingement Syn-
drome [Title/Abstract]; #2 Acupuncture [Mesh
Terms] OR Acupuncture Therapy [Title/Abstract]
OR Auricular points [Title/Abstract] OR needl-
ing [Title/Abstract] OR needle [Title/Abstract]
OR Acupuncture Points [Title/Abstract] OR
Moxibustion [Title/Abstract] OR Acupoint cat-
gut embedding [Title/Abstract]; #3 randomized
controlled trial [Mesh Terms]; #4 #1 AND #2
AND #3.

Literature screening and data extraction

After removing duplicates, two researchers
(Hai-Ning Zhang and lJian-Ge Chen) indepen-
dently screened the literature. After excluding
unsuitable articles based on title and abstract,
the researchers examined the full text of those
studies that could be included. Strict screening
was conducted as per the inclusion and exclu-
sion criteria. Disagreements about the inclu-
sion of a particular study were resolved through
discussion with a third researcher (Hua-Nan Li).

The data extracted from the included studies
included various features, such as the first
author’s name, publication year, country where
the study was conducted, sample size, age and
sex of the subjects, type of rotator cuff disease,
treatment interventions, control measures for
each group, follow-up time, and outcome mea-
sures. Two researchers (Shun Fan and An Bao)
independently extracted the data, which were
cross-checked and adjudicated by a third
researcher (Jin-Gui Wang) in case of any
discrepancy.

Risk of bias (RoB) and methodological quality
assessment

The risk of bias in the included studies was
assessed using the Cochrane Handbook for
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Systematic Reviews of Interventions [46].
Moreover, the following RoB domains were
evaluated: random sequence generation, allo-
cation concealment, blinding of participants
and personnel, blinding of outcome assess-
ment, incomplete outcome data, selective re-
porting, and other biases. Subsequently, each

domain was rated as “low risk of bias”, “unclear
risk of bias”, or “high risk of bias”.

The studies’ methodological quality was
assessed using the Physiotherapy Evidence
Database (PEDro) scale [47]. This scale includ-
ed several items: random allocation, alloca-
tion concealment, baseline similarity between
groups, blinding of subjects, therapists, and
assessors, follow-up, intention-to-treat analy-
sis, intragroup statistical comparisons, point
measures, and variability measures. A PEDro
score of > 5 points was considered high-quality
research.

The Grading of Recommendations Assess-
ment, Development, and Evaluation (GRADE)
approach was used to evaluate the quality of
evidence for acupuncture therapy, and the
results were rated as high, moderate, low, or
very low quality [48]. The assessment criteria
included several parameters, such as RoB,
the indirectness of evidence, inconsistency of
results or unexplained heterogeneity, impreci-
sion in results, and a high probability of publica-
tion bias. High-quality evidence comprises all
negative criteria. A sample was downgraded to
moderate quality if one criterion indicated a
serious risk. However, when two criteria indi-
cate a serious risk or one criterion indicates an
extremely serious risk, the evidence is consid-
ered low quality. If > 3 criteria indicate a serious
risk or > 2 criteria indicate a very serious risk,
the evidence is deemed very low quality [49].

Although two researchers (Jian-Ge Chen and
Xiao-Yu Wang) conducted these assessments
independently, a third researcher (Jin-Gui
Wang) was consulted if any discrepancies
existed.

Statistical analysis

Stata 14 (StataCorp, College Station, TX, USA)
software was used for the data analysis.
Binary and continuous outcome variables are
expressed as risk ratios and standardized
mean differences or weighted mean differenc-
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es. With 95% confidence intervals, the analysis
used a significance level of a = 0.05.

The chi-square test and I? statistic assessed
qualitative (significance level: o« = 0.1) and
quantitative heterogeneities, respectively. Wh-
en the included studies were homogeneous (P
>0.1, 17 <50%), a fixed-effects model was used
for analysis. If the test results indicated hetero-
geneity (P < 0.1, I> > 50%), a random effects
model was used after excluding the source of
heterogeneity. Moreover, sensitivity analyses
were performed for heterogeneous results (P <
0.1, I? > 50%), switching between the fixed-
effect and random-effect models.

Publication bias was analyzed using Stata 14
software, and it was assessed qualitatively by
funnel plots and quantitatively by Egger’s test.

Results
Literature search and selection

Two researchers conducted electronic search-
es of seven databases, PubMed, Embase, the
Cochrane Library, Web of Science, CNKI,
Wanfang Date, and VIP, and obtained 382 arti-
cles. After removing 56 duplicates, we excluded
the remaining 272 articles based on title and
abstract reviews. Two researchers read the full
texts of the remaining 54 articles and eliminat-
ed 41 based on the exclusion criteria. Finally,
we included 13 RCT articles involving a total of
1,371 patients. Detailed information on the lit-
erature search and screening process is pre-
sented in Figure 1. Table 1 provides the
detailed characteristics of all the included
studies.

Risk assessment and methodological quality
evaluation

Two researchers independently assessed the
risk of bias and methodological quality of all
included articles. Among the 13 included arti-
cles, eight described their randomization meth-
ods and were assessed as having a low risk of
bias. However, the remaining five studies
described incomplete randomization methods,
thus resulting in an unclear risk of bias. Seven
articles mentioned allocation concealment, in-
dicating a low risk of bias, while the remaining
six did not mention allocation concealment,
leading to an unclear risk of bias grading.
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dardized mean differences, as
detailed in Supplementary
Tables 1, 2, 3. Ten of those
articles [50-59] reported short-
term (O to 1 month) functional
score changes, with high het-
erogeneity (P < 0.001, I? =
89.8%); eight [50-53, 56, 57,
59, 60] reported medium-term
(1 to 3 months) enhanced het-
erogeneous functional score
changes (P < 0.001, I? =
93.0%); and four [50, 52, 53,
56] reported long-term (P <
0.001, I? = 89.2%) functional
score changes. Therefore, ran-
dom effects models were used
for data synthesis. Our results
showed that the acupuncture
group had significantly greater

[

functional score changes than

A4

Full-texts included in review
(n=13)

Studies included in the meta-
analysis

Although seven articles implemented partici-
pant blinding, none of the 13 articles managed
to blind the researchers due to the nature of
the interventions, resulting in a high risk of
bias. The risk assessment details for the includ-
ed articles can be found in Figures 2 and 3.
Moreover, the methodological quality scores
ranged from 6 to 8 (out of a maximum of 10),
with an average of 7.3 (standard deviation [SD]
= 0.74). All the articles were rated as having
high methodological quality (= 5 points). Table
2 provides detailed information on the PEDro
scale for all the studies.

Results of functional score changes after acu-
puncture or combined physical therapy

Among the 13 included articles, ten [50-59]
provided complete functional score data be-
fore and after treatment. The primary scoring
methods included the Constant-Murley Sh-
oulder Assessment (CM), the Shoulder Pain
and Disability Index (SPADI), and the University
of California at Los Angeles End-Result Score
(UCLA). Due to differences in the scoring crite-
ria, all outcomes were represented using stan-
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Figure 1. Literature search and
(n=13) screening process.

the control group in terms of
short-term scores (SMD =
-0.82, 95% CI (-1.28, -0.35), P
= 0.001), while the acupunc-
ture group had significantly
greater medium-term function-
al score changes than did the
control group (SMD = -1.00, 95% CI (-1.62,
-0.38), P = 0.002). Nonetheless, no significant
difference was observed in long-term function-
al score changes between the acupuncture and
control groups (SMD = -0.48, 95% CI (-1.30,
0.34), P = 0.251). The forest plot is shown in
Figure 4.

Results of pain changes after acupuncture or
combined with physical therapy

Among the 13 articles, nine [13, 50, 51, 54,
57-61] provided complete pain score data
before and after treatment. The two scoring
methods used were the visual analogue scale
(VAS) or numerical rating scale (NRS), inter-
nationally recognized single-dimensional pain
intensity assessment methods; the outcomes
were represented using weighted mean differ-
ences. Of these, eight articles [13, 50, 51, 54,
57-59, 61] reported short-term (O to 1 month)
pain score changes, with high heterogeneity (P
< 0.001, I? = 91.2%); six [50, 51, 57, 59-61]
reported medium-term (> 1 to 3 months) pain
score changes, with high heterogeneity (P <
0.001, 17 = 94.7%); and two articles [50, 59]
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Table 1. Basic characteristics of the included studies

Symptom Duration, Mean

Sample Size, n Age, Mean SD, yr Sex: M/F, n .
. SD, m Diag-
Author Year Country Intervention Control Follow-up, w/m -
Inter-  Con- ) Inter- . nosis
; Intervention  Control ~ Control Intervention  Control
vention trol vention
Arias-Buria et al. [50] 2017  Spain DN+PT PT 25 25 4915 4816 18/7 19/6 NA NA 4w,3m,6m,12m SPS
Imani et al. [51] 2020 Iran DN PT 22 22 43.45+10.08 41.91+10.11  8/14 9/13 NA NA im SAIS
Jalilipanah et al. [13] 2021  Iran DN PT 13 13 35.62+8.72 36.62+7.92 3/10 6/7 NA NA 1w SIS
Johansson et al. [52] 2011 Sweden  Acupuncture Corticosteroid 42 49 5149 5019 16/26 22/27 NA NA 6w,3m,6m,12m SIS
Johansson et al. [53] 2005 Sweden  Acupuncture Ultrasound 44 41 49+7 4918 12/32 14/27 NA NA 4w,3m,6m,12m SIS
Kibar et al. [54] 2017  Turkey Acupuncture SA 30 32 64.5+11.0 63.0+9.5 9/21  10/22 NA NA 4w SAIS
Kleinhenz et al. [55] 1999 Germany Acupuncture SA 25 27 32.72+791 37.37+10.08 13/12 18/9 29.04+34.86 26.52+35.13 4w RCT
Rha et al. [56] 2013 Korea DN PRP 19 20 53.9+11.6 52.2+9.5 8/11 9/11 9.24+3.2 9.6+3.6 2w,4w,6w,3m,6m RCD
Rueda et al. [57] 2016 Spain Acupuncture SA 35 33 36.86+13.94 29.73+9.76 20/15 18/5 NA NA 4w,3m SIS
Song et al. [58] 2021 China Acupuncture+PT PT 30 30 49.77+10.96 53.33+12.98 12/18 16/14 NA NA 3w RCI
Vas et al. [59] 2008 Spain Acupuncture SA 205 220 54.9+10.8 56.4+11.8 53/152 65/155 8.5+4.7 8.4+4.4 1m,3m,6m,12m RCD
Wang et al. [60] 2018 China Acupuncture+PT PT 40 40 5615 53+4 20/20 22/18 1012 9+2 6w RCI
Molsberger et al. [61] 2010 Germany Acupuncture SA 154 135 50.3+9.6 51.3+9.4 66/88 45/89 10.7+£9.7 11.6+11.4 6w,3m RCD

PRP: Platelet-rich plasma; PT: Physiotherapy; RCD: Rotator cuff disease; RCI: Rotator cuff injury; RCT: Rotator cuff tendinitis; SA: Sham acupuncture; SAIS: Subacromial impingement syndrome; SIS: Shoulder impingement syndrome; SPS:
Subacromial pain syndrome.
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Figure 2. Summary of bias risk assessment: a review of the judgment for each bias risk in all included studies. Red
(-): high risk of bias, Yellow (?): Bias risk unclear, Green (+): Low bias risk.
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Figure 3. Bias risk chart: a retrospective review of the judgment for each bias risk in all included studies, repre-

sented as percentages.

reported long-term (> 3 to 12 months) pain
score changes, with enhanced heterogeneity (P
<0.001, I = 94.4%). Therefore, random effects
models were used. We found that the acupunc-
ture group displayed significantly greater pain
score changes than the control group (WMD =
-1.37, 95% CI (-2.36, -0.38) in the short-term
period, P =0.006), while the acupuncture group
reported significantly greater pain score chang-
es than did the control group in terms of medi-
um-term scores (WMD = -1.66, 95% CI (-2.70,
-0.63), P = 0.002). Moreover, during the long-
term period, there was no significant difference
in pain score changes between the acupunc-
ture and control groups (WMD = -1.78, 95% CI
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(-3.83,0.28), P=0.09). The forest plot is shown
in Figure 5.

Results of shoulder joint range of motion
improvement after acupuncture or combined
with physical therapy

Among the 13 included articles, six [13, 54, 56,
58, 60, 61] provided shoulder joint range of
motion data before and after treatment. How
ever, most of these articles reported only imme-
diate or short-term improvement in shoulder
joint range of motion post-treatment; therefore,
we could analyze these data only. Five articles
[54, 56, 58, 60, 61] reported shoulder joint
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Table 2. Scores of RCTs evaluated using the PEDro scale

Study 1 2 3 4 5 6 7 8 9 10 Total
Arias-Buria et al. 2017 [50] Y Y Y N N Y Y Y Y Y 8
Imani et al. 2020 [51] Y N Y N N Y Y Y Y Y 7
Jalilipanah et al. 2021 [13] Y N Y N N N Y Y Y Y 6
Johansson et al. 2011 [52] Y Y Y N N Y Y Y Y Y 8
Johansson et al. 2005 [53] Y Y Y N N Y Y Y Y Y 8
Kibar et al. 2017 [54] Y N Y Y N Y Y Y Y Y 8
Kleinhenz et al. 1999 [55] Y N Y Y N N Y Y Y Y 7
Rha et al. 2013 [56] Y Y Y Y N Y Y N Y Y 8
Rueda et al. 2016 [57] Y Y Y Y N N Y N Y Y 7
Song et al. 2021 [58] Y N Y Y N N Y Y Y Y 7
Vas et al. 2008 [59] Y Y Y Y N Y Y N Y Y 8
Wang et al. 2018 [60] Y N Y N N N Y Y Y Y 6
Molsberger et al. 2010 [61] Y Y Y Y N Y Y N Y Y 8
Y: Yes; N: No.

Study %

ID SMD (95% ClI) Weight

Short-term :

Arias (2017) —_—— : -2.99 (-3.80, -2.17) 3.91

Imani (2020) —— -0.80 (-1.42,-0.18) 4.40

Johansson (2011) : —— 0.08 (-0.33,0.49) 4.84

Johansson (2005) ——— -0.57 (-1.07, -0.068) 4.66

Kibar (2017) —— . -2.20 (-2.84, -1.57) 4.35

Kleinhenz (1999) ——— -0.70 (-1.27,-0.14) 4.52

Rha DW (2013) : —_—— 0.13(-0.50, 0.76)  4.37

Rueda (2016) —o—lh -1.20(-1.72, -0.68) 4.62

Song (2021) | —— 0.04 (-0.46, 0.55) 4.65

Vas (2008) I - -0.41(-0.60, -0.22) 5.17

Subtotal (I-squared = 89.8%, p = 0.000) <> -0.82 (128, -0.35) 45.50

1

: 1

Medium-term I

Arias (2017) —_—— : -2.65(-3.41,-1.88) 4.03

Imani (2020) —0—:- -1.35(2.01,-0.69) 4.30

Johansson (2011) | —t— -0.14 (-0.56, 0.27) 4.84

Johansson (2005) :—0—- -0.36 (-0.85, 0.14) 4.67

Rha DW (2013) 1 — e 0.74(0.09, 1.39)  4.32

Rueda (2016) —— -0.89 (-1.39, -0.39) 4.66

Vas (2008) - -0.74 (-0.93, -0.54) 5.17

Wang (2018) —— } -2.82(-3.45,-2.20) 4.38

Subtotal (I-squared = 93.0%, p = 0.000) -<]> -1.00 (-1.62, -0.38) 36.37

: 1

Long-term :

Arias (2017) —— -1.62(-2.26, -0.98) 4.33

Johansson (2011) } —— -0.16 (-0.58, 0.25) 4.84

Johansson (2005) —— -0.81(-1.32,-0.30) 4.64

Rha DW (2013) } ——— 0.65 (0.01, 1.30) 4.33

Subtotal (l-squared = 89.2%, p = 0.000) <]:_':=- -0.48 (-1.30,0.34) 18.14

: 1

Overall (I-squared = 90.6%, p = 0.000) q> -0.82 (-1.14, -0.50) 100.00

NOTE: Weights are from random effects analysis ,'

I I

4

0

2

Figure 4. Forest plot for observing the improvement in functional score associated with acupuncture, exercise re-
habilitation, or their combination compared to other interventions for treating rotator cuff diseases in the short,
medium, and long-term periods.
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Study
ID

Short-term

Arias (2017)

Imani (2020)

Jalilipanah (2021)

Kibar (2017) —_—
Molsberger (2010)

Rueda (2016)

Song (2021) -{—o—

Vas (2008) ——
Subtotal (l-squared =91.2%, p =0.000)

. 1
Medium-term :
Arias (2017) '
Imani (2020)
Molsberger (2010)
Rueda (2016)
Vas (2008)

Wang (2018) - :
Subtotal (l-squared = 94.7%, p = 0.000)

Long-term

Arias (2017) ——

Vas (2008) —— 1

Subtotal (I-squared = 94.4%, p = 0.000) <‘:_f‘_:_:=

Overall (I-squared = 93.3%, p = 0.000) <>

NOTE: Weights are from random effects analysis

%
WMD (95% CI) Weight

-0.70(-189,049) 5.70
—_—— 1.77 (0.10, 3.44) 473
-1.31(-2.36,-0.26) 598

-423 (495, -351) 657

-1.03(-154,-052) 687

2.43 (-349,-1.37) 596

— -050 (-1.74,0.74) 559

170 (-2.18,-1.22)  6.91
137 (236, 0.38) 4829

— -0.20(-1.06, 0.66) 6.33

151 (-2.62,-040) 5.85
143 (-197,-0.89) 6.83
-1.76 (-3.06, -0.46)  5.48
-1.70 (-2.24, -1.16) 6.84
321(-343,299) 7.14
-1.66 (-2.70, -0.63) 38.47

-0.70(-153,0.13) 6.37
-2.80(-3.31,-2.29) 687
-1.78 (-3.83, 0.28) 13.24

-1.55(-2.17,-0.93)  100.00

I
-4.95

I
4.95

Figure 5. Forest plot for pain reduction in the short-, medium-, and long-term periods with acupuncture, exercise
rehabilitation, or their combination when compared to other interventions for rotator cuff diseases.

abduction improvements before and after the
intervention, with high heterogeneity (P <
0.001, I2 = 82.3%); five articles [13, 54, 56, 58,
60] reported shoulder joint external rotation
improvements before and after treatment, with
enhanced heterogeneous results (P = 0.006, I
= 72.4%). After using random effects models
for data synthesis, our results showed that the
acupuncture group displayed significantly bet-
ter shoulder joint abduction improvements af-
ter treatment than did the control group (SMD =
0.68, 95% CI (0.20, 1.16), P = 0.005). In con-
trast, the acupuncture group reported signifi-
cantly better improvement in shoulder joint
external rotation post-treatment than did the
control group (SMD = 0.62, 95% CI (0.13, 1.11),
P = 0.012). Four articles [54, 56, 58, 60]
reported shoulder joint flexion improvement
before and after the intervention, with low het-
erogeneity (P = 0.414, 1> = 0%), whereas three
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[13, 56, 58] of them reported shoulder joint
internal rotation improvement before and after
treatment, with low heterogeneity (P = 0.189, I
= 40.0%). After utilizing fixed effects models for
data synthesis, we reported that the acupunc-
ture group showed significantly better improve-
ment in shoulder joint flexion post-treatment
than did the control group (SMD = 0.71, 95% ClI
(0.44,0.97), P < 0.001). However, no significant
difference was observed in shoulder joint in-
ternal rotation improvements after treatment
between the acupuncture and control groups
(SMD = 0, 95% CI (-0.35, 0.35), P = 0.998). As
shown in Figures 6-9.

Sensitivity analysis and publication bias

For significant heterogeneous outcomes (sh-
ort-, medium-, and long-term pain reduction;
short-, medium-, and long-term functional
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Study %

D SMD (95% CI) Weight
Kibar (2017) —r—-— 0.92 (0.40, 1.45) 19.35
Molsberger (2010) 0.32 (0.09, 0.56) 23.79
Rha DW (2013) —_ 0.32 (-0.31,095)  17.51
Song (2021) —_ 0.30 (-0.21,0.81)  19.62

Wang (2018)

Overall (l-squared = 82.3%, p = 0.000)

NOTE: Weights are from random effects analysis

——————— 1.56 (1.06, 2.06) 19.73

068 (0.20,1.16)  100.00

-2.06 0

2.06

Figure 6. Forest plot for shoulder joint abduction improvement after treatment with acupuncture, exercise rehabilita-
tion, or their combination when compared to other interventions for managing rotator cuff diseases.

Study

Jalilipanah (2021)

%

SMD (95% Cl) Weight

jr -0.06 (-0.83, 0.71) 16.49

Kibar (2017) —_— 0.82 (0.30, 1.33) 21.26
Rha DW (2013) 0.42(-0.21, 1.06) 18.98
Song (2021) ——*—:— 0.34 (-0.17,0.85) 21.44
Wang (2018) ——— 1.40(0.91,1.89) 2183
Overall (l-squared = 72.4%, p = 0.006) <> 062 (0.13,1.11) 100.00
NOTE: Weights are from random effects analysis 3

.1,I89 0 1,I89

Figure 7. Forest plot for shoulder joint external rotation improvement after treatment with acupuncture, exercise
rehabilitation, or their combination in comparison to other interventions for managing rotator cuff diseases.

improvement; shoulder joint abduction; and
external rotation improvement), as indicated by
[2>50% and P < 0.10 in the heterogeneity test,
sensitivity analysis was conducted by switching
between fixed-effect and random-effect mod-
els. Our results showed that, except for long-
term pain reduction and functional improve-
ment, the other outcome results were con-
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sistent between the fixed effects and random
effects models (Table 3).

The Egger’s test results for short- and medium-
term pain reduction; short-, medium-, and long-
term functional improvement; shoulder joint
abduction, external rotation, flexion, and inter-
nal rotation improvement were p values > 0.05,
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Study

Kibar (2017)

Rha DW (2013)

Song (2021)

Wang (2018)

Overall (I-squared = 0.0%, p = 0.414)

SMD (95% CI)

O(

0.85 (0.32, 1.38)
0.78 (0.13, 1.43)
0.33 (-0.18, 0.84)
0.87 (0.41, 1.32)
0.71 (0.44, 0.97)

Weight

2460
16.18
26.51
32.1
100.00

T
-1.43

T

1.43

Figure 8. Forest plot for shoulder joint flexion improvement after treatment with acupuncture, exercise rehabilita-
tion, or their combination compared to other interventions for rotator cuff diseases.

Study

Jalilipanah (2021)

Rha DW (2013)

Song (2021)

Overall (l-squared = 40.0%, p =0.189)

SMD (95% CI)

0.03 (-0.74, 0.80)
-0.47 (-1.11,0.17)
0.29 (-0.22, 0.80)

0.00 (-0.35, 0.35)

%

Weight

21.10
30.73
48.17

100.00

-1.11

T
1.11

Figure 9. Forest plot for shoulder joint internal rotation improvement after treatment with acupuncture, exercise
rehabilitation, or their combination when compared to other interventions for treating rotator cuff diseases.

Table 3. Sensitivity analysis results

Outcome Measure

12 (%)

Random Effects Model
WMD or SMD (95% ClI)

Fixed Effects Model
WMD or SMD (95% ClI)

P

Short-term Function Improvement
Medium-term Function Improvement
Long-term Function Improvement
Short-term Pain Reduction
Medium-term Pain Reduction
Long-term Pain Reduction

Shoulder Joint Abduction Improvement

89.8
93.0
89.2
91.2
94.7
94.4
82.3

Shoulder Joint External Rotation Improvement 72.4

-0.816 (-1.283, -0.348)
-1.000 (-1.624, -0.376)
-0.482 (-1.304, 0.340)
-1.373 (-2.362, -0.385)
-1.663 (-2.699, -0.627)
-1.551 (-2.171, -0.930)
0.679
0.622

0.200, 1.158)

(
(0.135, 1.108)

0.001
0.002
0.251
0.006
0.002
0.090
0.005
0.012

-0.549 (-0.681, -0.416) < 0.001
-0.781(-0.924, -0.638) < 0.001
-0.441(-0.703,-0.179)  0.001
-1.692 (-1.964, -1.421) < 0.001
-2.636 (-2.816, 2.456) < 0.001
-2.228 (-2.664, -1.793) < 0.001
0.540 (0.364,0.715) < 0.001
0.689 (0.447,0.949) < 0.001

with 95% CI containing O, as shown in Table 4.
We plotted funnel plots for pain reduction and
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function improvement, and its distribution was
symmetric as shown in Figures 10, 11. Both
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Table 4. Publication bias of the included studies

Parameter or Group (No. of

Outcome Measure ) SE t P>t 95% Cl
Studies)
Function Improvement Short-term subgroup (10) 2.09 -1.45 0.19 -7.83,1.79
Medium-term subgroup (8) 3.00 -0.7 0.51 -9.42,5.24
Long-term subgroup (4) 9.74 -0.26 0.82 -44.45, 39.39
Pain Reduction Short-term subgroup (8) 2.69 -0.46 0.66 -7.45, 4.95
Medium-term subgroup (6) 353 -1.37 0.24 -14.62, 4.96
Shoulder Joint Range of Motion Improvement Abduction (5) 2.76 0.97 0.40 -6.11, 11.47
External Rotation (5) 452 -1.66 0.20 -21.89, 6.91
Flexion (4) 489 -0.03 0.98 -21.20, 20.91
Internal Rotation (3) 545 -0.58 0.66 -72.43, 66.07

s.e. of WMD

Figure 10. Funnel plot of publication bias for pain reduction.

s.e. of SMD

Figure 11. Funnel plot of publication bias for function improvement.

Funnel plot with pseudo 95% confidence limits

Funnel plot with pseudo 95% confidence limits

WMD
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SMD

qualitative and quantitative
analyses showed that there
was no significant publication
bias in the included original
studies.

Quality of evidence

Due to the highly heteroge-
neous results, the quality of
evidence for functional score
and pain reduction improve-
ment following acupuncture
or combined physical therapy
was rated low. The detailed
GRADE assessment informa-
tion is displayed in Table 5.

Discussion

We aimed to analyze the im-
pact of acupuncture alone or
in combination with physical
rehabilitation therapy on pain
and functional impairment in
patients with rotator cuff dis-
ease. Based on the results of
this meta-analysis, we suggest
that acupuncture alone or in
combination with physical re-
habilitation therapy is more
beneficial for pain relief and
functional improvement than
other forms of treatment, such
as CS injections, PRP injec-
tions, exercise therapy, or sh-
am acupuncture, in short- and
medium-term periods. How-
ever, no significant advantage
of acupuncture alone or in
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Table 5. Summary of GRADE evidence for functional score improvement and pain reduction improve-
ment associated with acupuncture alone or in combination with physical therapy

Outcome Measure Parameter or Group Risk of

Inconsistency?

Indirectness Impre- Publication Quality of

(No. of Studies) Bias of Evidence cision Bias Evidence

Function Improvement Overall effect (10) NO Very serious (> = 90.6%) NO NO NO Low
Short-term subgroup (10) NO Very serious (> = 89.8%) NO NO NO Low

Medium-term subgroup (8) NO Very serious (> = 93.0%) NO NO NO Low

Long-term subgroup (4) NO Very serious (> = 89.2%) NO Serious® NO Low

Pain Reduction Overall effect (9) NO Very serious (> = 93.3%) NO NO NO Low
Short-term subgroup (8) NO Very serious (I? = 91.2%) NO NO NO Low

Medium-term subgroup (6) NO Very serious (I = 94.7%) NO NO NO Low

Long-term subgroup (2) NO Very serious (I° = 94.4%) NO NO NO Low

#Serious: I = 40%-80%, very serious: I? > 80. "Patients, n < 250.

combination with physical therapy was obser-
ved in terms of long-term pain or functional
scores. In terms of shoulder joint range of
motion before and after treatment, acupunc-
ture alone or combined with physical therapy
significantly improved abduction, flexion, and
external rotation, but not internal rotation.

Currently, invasive treatments such as CS in-
jections, PRP injections, and acupuncture are
widely used for rotator cuff diseases. The
American Academy of Orthopedic Surgeons’
2020 guidelines [62] stated that a single CS
injection under local anesthesia can provide
short-term pain relief and improved function,
but multiple CS injections might harm the rota-
tor cuff structure. Several studies have sug-
gested that PRP injections have slower but
more stable effects than CS injections [63]. In
another study, meta-analyses have shown that
PRP injections are similar to CS injections in
terms of pain relief and functional recovery at
any time during follow-up [64]. PRP injections
reduce the subsequent surgery rate and pro-
vide better pain and functional improvements
in the medium- to long-term, suggesting that
they are a potential alternative to CS injections.
However, these guidelines do not support the
routine use of PRP for partial rotator cuff inju-
ries due to insufficient high-quality RCT evi-
dence.

While some meta-analyses have reported the
advantages of acupuncture for treating rotator
cuff diseases, these guidelines do not mention
the application of acupuncture for this condi-
tion. A meta-analysis by Griswold et al. [65] sug-
gested that dry needling might reduce pain and
functional impairment in rotator cuff disease
patients more effectively than other conserva-
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tive treatments. However, additional high-quali-
ty RCTs are needed to validate these findings.
Another meta-analysis by Para-Garcia et al.
[31] revealed that dry needling, alone or when
combined with exercise therapy, might slightly
alleviate pain in the short- and medium-term.
However, the evidence regarding functional
improvement during these durations is incon-
clusive. Navarro-Santana et al. [11] reported
moderate to low-quality evidence indicating a
short-term positive impact of dry needling on
non-traumatic shoulder pain and functional
impairment; however, the identification of long-
term effects still requires long-term clinical trial
follow-up.

The main difference in our results compared to
those of other meta-analyses is that the dura-
tions of short- and medium-term (< 3 months)
pain reduction and functional improvement
after acupuncture intervention were greater
than those after other treatments. The analysis
of shoulder joint range of motion improvement
after acupuncture showed better results in
abduction, external rotation, and flexion move-
ments than in the other treatments, but no sig-
nificant difference was noted in internal rota-
tion. This might be due to the inclusion of
various acupuncture methods for treating rota-
tor cuff diseases in the original literature, not
just dry needling. Under the guidance of tradi-
tional Chinese medicine theory, several acu-
puncture methods are available, and different
choices of acupuncture points and needling
techniques can affect individual efficacy. Cu-
rrently, several scholars believe that the mech-
anism through which acupuncture relieves pain
involves the stimulation of endogenous opioid
peptides through needle insertion, which leads
to analgesic effects and improved pain toler-
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ance [66]. Many scholars have proposed that
acupuncture improves the local total blood vol-
ume and oxygen saturation in patients with ten-
don diseases. Kubo et al. [67] reported a sig-
nificant increase in local total blood volume
and blood oxygen saturation in the midportion
of the Achilles tendon after acupuncture com-
pared to baseline. Sandberg et al., studying
acupuncture in the tibialis anterior muscle, dis-
covered that needle stimulation releases cal-
citonin gene-related peptide (CGRP), causing
vasodilation, which may be responsible for the
accelerated local blood flow, and that this ef-
fect remains constant within the first 60 min-
utes after treatment [68, 69]. However, these
proposed mechanisms cannot fully explain the
differences in treatment outcome following
acupuncture intervention. This discrepancy is
mainly attributed to variations in acupuncture
technique. There is a lack of high-quality RCTs
comparing different acupuncture methods for
rotator cuff diseases.

The safety of acupuncture should be evaluated.
Apart from 25% of patients experiencing post-
needling pain [11], most studies did not report
any adverse events. Moreover, post-needling
pain is primarily caused by the stimulation of
soft tissues during needle insertion and manip-
ulation, which subsides without any treatment
within 48-72 h. A few mild adverse events,
including subcutaneous bleeding and bruising,
have been reported in those studies that re-
ported acupuncture-related adverse events.
However, several rare serious adverse events,
such as pneumothorax, have also been noted,
with a rate of < 0.1% [70]. Therefore, acupunc-
ture is a safe intervention when used correctly,
but therapists should be aware of its risks in
certain areas.

Some of the original articles included in this
study combined acupuncture with other treat-
ment interventions, including general exercise
therapy, physical therapy, and local massage.
A recent meta-analysis on conservative treat-
ments for subacromial pain syndrome suggest-
ed that exercise therapy is one of the best in-
terventions for treating subacromial pain syn-
drome [71]. The 2020 American Academy of
Orthopedic Surgeons’ guidelines for rotator
cuff disease recommend the application of
physical therapy for full-thickness rotator cuff
tears [62]. While most of the studies in our
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research focused on acupuncture, the lack of
data on the frequency, intensity, timing, and
type (FITT) of other interventions when com-
bined with acupuncture (following the FITT prin-
ciple) limits our understanding of the treat-
ment effects of acupuncture alone. Due to the
nature of acupuncture interventions, it is chal-
lenging to blind participants adequately, and at
least half of the studies were assessed as hav-
ing a high risk of bias in blinding. However,
blinding is crucial in clinical studies using self-
reported outcome measures such as pain and
functional scores, as it helps prevent overesti-
mation of the intervention’s effect. Otherwise,
pain and functional scores might be overesti-
mated by up to 25% [72]. A study by Braithwaite
et al. [73] emphasized the impact of blinding on
acupuncture results in comparison to sham
acupuncture. In the case of insufficient blind-
ing, the results favored acupuncture, whereas
when the participants were adequately blind-
ed, no significant difference was observed
between the two groups. Although acupuncture
may have advantages in short- and medium-
term durations in terms of pain relief and func-
tional scores, these results should be cautious-
ly interpreted, as the true effects may vary
significantly from the reported effects [74].

In summary, we confirmed the efficacy of acu-
puncture alone or in combination with conser-
vative interventions in terms of pain relief and
functional improvement within three months.
However, during the long term (3-12 months),
no significant difference in efficacy was noted
compared to that of other interventions, such
as CS and PRP injections. Additionally, acu-
puncture has shown an advantage in improving
shoulder joint range of motion in abduction,
external rotation, and flexion, but not in internal
rotation.

Strengths and limitations

This is the first meta-analysis that included
several acupuncture methods, including tradi-
tional Chinese medicine-based acupuncture
and western medicine-based dry needling. The
meta-analysis also included non-English litera-
ture, which made the sources of the original
studies more extensive; all included studies
were rated as high quality. These were our
strengths. This study has several limitations.
Our results were heterogeneous, and the evi-
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dence level according to the GRADE system
was low. This may be due to the inclusion of
various acupuncture techniques and the find-
ings of some studies that combined other inter-
ventions, thus hampering our understanding of
the effects of acupuncture alone. Due to the
specificity of the acupuncture interventions,
the participants were not sufficiently blinded,
and at least half of the studies were assessed
as having a high risk of bias in blinding. This
was a crucial component for highly subjective
outcome measures such as pain and functional
scores and a source of heterogeneity. Although
there was heterogeneity in the results of some
studies and we rigorously downgraded the level
of evidence, it can be still affrmed that this
meta-analysis will be valuable as all of the ori-
ginal articles were high quality studies. Due to
limitations in the available original data, our
analysis considered only shoulder joint range of
motion improvements after treatment. We did
not analyze shoulder joint motion during follow-
up, which reduced the completeness of our
findings.

Conclusion

Based on the results of this meta-analysis, we
suggest that acupuncture alone or combined
with other conservative interventions is effica-
cious at reducing pain and improving function
within 3 months, with statistically significant
results. However, no significant difference was
observed in long-term (3-12 months) efficacy
compared to that of other modalities, such as
CS or PRP injections. Although this therapy was
more effective at improving shoulder joint ab-
duction, flexion, and external rotation move-
ments after treatment, no significant difference
was observed in internal rotation movement
compared to other interventions. Thus, future
research could investigate whether different
acupuncture techniques might have varying
efficacy in treating rotator cuff diseases and
improving long-term outcome.
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Supplementary Table 1. Data summary for short-term functional impairment and pain scores in included studies

First author Visual analog scale pain score (Pre — O to 1 month) Pain and function score (Pre — O to 1 month)

(Publication year) Acupuncture Control Questionnaire Acupuncture Control

Arias 2017 n=25,72+1.6—-5.9+2.5 n=25,6.6+1.5—6.0+2.4 DASH n=25,61.3+6.5—23.2+4.8 n=25,62.0+8.1—-43.816.4
Imani 2020 n=22,518+1.67—2.59+1.66 n=22,66.6+1.93—52.238+4.2 SPADI n=22,46.02+12.21—17.45+9.39 n=22,47.7+18.38—32.53+22.8
Jalilipanah 2021 n=13, 7.08+1.93—6.71+2.4 n=13,5.46+2.36—2.69+2.17 n/a n/a n/a

Johansson 2011 n/a n/a AL n=42,70 (67, 74)2—82(78,86)° n =49, 69 (66, 73)°>—>82 (78, 86)°
Johansson 2005 n/a n/a Combined Score n=34,61+7—79+9 n =30, 6316—76+11

Kibar 2017 n =30, 7+1.59—-2.3+1.48 n=32,6.5+£1.31—-6.03+1.37 SPADI n =30, 77.66+21.98—31.23+14.7 n =32,81.65+16.76—76.12+18.6
Kleinhenz 1999 n/a n/a CM n=25,60.4+12.3-79.6+17.1 n=27,53.9+14—62.3+17.9
Molsberger 2010 n=154,6.63+1.36—2.5+2.4 n=135,6.6+1.38—3.5+2.69 n/a n/a n/a

Rha DW 2013 n/a n/a SPADI n=19, 62.8 (4.2)>>51.1 (4.3)° n =20, 62.3 (4.1)°>—48.2 (4.2)°
Rueda 2016 n=35,6.4+1.83—-1.99+1.51 n=33,6.30+1.98—4.32+2.32 UCLA n =35, 18.88+5.16—30.54+4.17 n =33, 21.00+3.59—25.81+5.22
Song 2021 n=30,5(3,6)—3(1,4) n=30,5 (4, 7)—3.5 (2, 6) CM n =30, 52 (45, 64)°—64 (56, 72)° n =30, 50 (47, 59)°—62.5 (55, 70)°
Vas 2008 n =205, 6.4+2.3—3.5+2.3 n =220, 6.3+t2.7—5.1+2.8 CM n =205, 44.1+13.8—60.6+17.6 n=220,42+13—52.5+13.1

DASH: disabilities of the arm, shoulder and hand; SPADI: Shoulder Pain and Disability Index; n/a: not available; AL: Adolfsson-Lysholm shoulder assessment score; UCLA: University of California at Los Angeles
End-Result Score; CM: Constant-Murley Shoulder Assessment; Combined Score: CM, AL and UCLA. 2Mean (95% confidence interval). "Mean (standard errors). °‘Median (Q1, Q3).

Supplementary Table 2. Data summary for medium-term functional impairment and pain scores in included studies

First author Visual analog scale pain score (Pre — > 1 to 3 months) Pain and function score (Pre — > 1 to 3 months)

(Publication year) Acupuncture Control Questionnaire Acupuncture Control

Arias 2017 n=25,72+1.6—-3.8+1.5 n=25,6.6+1.5—3.4+1.6 DASH n=25,61.3+6.5—10.6£3.8 n=25,62.0+8.1—-33.8+12.0
Imani 2020 n=22518+1.67—-1.47+1.51 n=22,6.6+1.93—4.4+2.28 SPADI n=22,46.02+12.21—-12.3149.74 n=22,47.7+18.38—35.63+20.83
Johansson 2011 n/a n/a AL n=42,70 (67, 74°—88 (84,92)* n =49, 69 (66, 73)>—85 (80, 90)*
Johansson 2005 n/a n/a Combined Score n=34,61+7—84+9 n =30, 63+6—83+10
Molsberger 2010 n=154,6.63+1.36—1.9+2.33 n =135, 6.6+1.38—3.3+2.96 n/a n/a n/a

Rha DW 2013 n/a n/a SPADI n=19, 62.8 (4.2)>—34.6 (4.0)° n=20,62.3(4.1)*>—>21.1 (3.9)"
Rueda 2016 n=235,6.4+1.83—2.64+2.32 n=33,6.3+1.98—4.30+2.62 UCLA n =35, 18.88+5.16—29.34+5.28 n =33, 21.00+3.59—25.39+5.51
Vas 2008 n =205, 6.4+2.3—2.6+3.0 n =220, 6.3+2.7—-4.2+3.1 CM n=205,44.1+13.8—70.1+14.9 n =220, 42+13—57.1+16.6
Wang 2018 n =40, 7.52+0.47—2.20+0.45 n =40, 7.46+0.56—5.35+0.50 UCLA n =40, 15.68+2.50—33.66+£2.25 n =40, 15.57+2.62—26.74+2.43

DASH: disabilities of the arm, shoulder and hand; SPADI: Shoulder Pain and Disability Index; n/a: not available; AL: Adolfsson-Lysholm shoulder assessment score; UCLA: University of California at Los Angeles
End-Result Score; CM: Constant-Murley Shoulder Assessment; Combined Score: CM, AL and UCLA. °Mean (95% confidence interval). "Mean (standard errors).
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Supplementary Table 3. Data summary for long-term functional impairment and pain scores in included studies

Visual analog scale pain score (Pre — > 3 to 12

First author Pain and function score (Pre — > 3 to 12 months)

o months)

(Publication year) - -
Acupuncture Control Questionnaire Acupuncture Control

Arias 2017 n=25,72+1.6—1.5+1.4 n=25,6.6t1.5—1.6+1.5 DASH n=25,61.3+6.5—1.6+1.8 n=25,62.0+8.1—-15.5+11.1
Johansson 2011 n/a n/a AL n=42,70 (67, 74)?—91 (88,95)> n =49, 69 (66, 73)°>—>88 (84, 92)*
Johansson 2005 n/a n/a Combined Score n=34,61+7—93+4 n =30, 63+6—89+10
Rha DW 2013 n/a n/a SPADI n =19, 62.8 (4.2)°>>29.5 (3.8)° n =20, 62.3 (4.1)°—>17.7 (3.7)°
Vas 2008 n=205,6.4+2.3—1.2+2.3 n=220,6.3+t2.7—3.943.3 n/a n/a n/a

DASH: disabilities of the arm, shoulder and hand; SPADI: Shoulder Pain and Disability Index; n/a: not available; AL: Adolfsson-Lysholm shoulder assessment score; UCLA: University of California at Los Ange-
les End-Result Score; CM: Constant-Murley Shoulder Assessment; Combined Score: CM, AL and UCLA. @Mean (95% confidence interval). "Mean (standard errors).



