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Abstract 

Background  Stroke recovery is a critical global-health priority; there is growing interest alternative therapies in scalp 
acupuncture (SA) to overcome the limitations of conventional treatments and improve outcomes. This study provides 
an overview of systematic reviews to evaluate the evidence on the effectiveness and safety of SA and to compare its 
therapeutic potential with traditional acupuncture (TA).

Methods  A systematic search of 12 databases was conducted to identify systematic reviews and meta-analyses, 
completed on September 30, 2023, was performed without language restrictions. Selection criteria included adult 
stroke patients treated with SA, focusing on comparisons of effectiveness and safety in neurological deficits, motor 
function, disability, and total efficacy rate. Two reviewers independently screened studies and assessed methodologi-
cal quality using AMSTAR-2, ROBIS, PRISMA-A, and GRADE frameworks. Data were synthesized to compare SA and TA 
for stroke outcomes, using total searched SA studies and TA data from the Cochrane review, followed by an analysis 
of high-quality studies to enhance evidence reliability.

Results  After overviewing seven systematic reviews, the certainty of evidence supporting the standalone effective-
ness and safety of SA remains low owing to methodological shortcomings. However, SA showed a greater effect size 
in the neurological deficits (-0.96 vs -0.53) in total studies and high-quality studies (-0.92 vs -0.48). Regarding motor 
function, SA had a higher effect size in total studies (0.94 vs 0.70), but TA outperformed it in high-quality studies (0.39 
vs 0.82). Regarding disability outcomes, TA had a slightly larger effect size in total studies (1.27 vs 1.06), whereas SA 
surpassed it in high-quality studies (1.65 vs. 1.16).

Conclusions  This overview highlights the potential of SA as an effective alternative therapy for stroke recovery, 
with high-quality studies demonstrating its effectiveness in improving neurological deficits and disability outcomes. 
This work guides clinicians on integrating SA for stroke recovery and offers insights for improving public health 
rehabilitation strategies. Despite limitations in the overall evidence owing to methodological shortcomings, the posi-
tive results from high-quality studies support SA as a possible approach for stroke recovery, underscoring the need 
for further rigorous research to strengthen its clinical application.
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Background
Stroke is a significant global health challenge and is 
ranked as the second and third leading cause of death 
and disability, respectively, according to the 2021 Global 
Burden of Disease Survey. From 1990 to 2019, the global 
stroke burden increased significantly, with incident 
strokes increasing by 70% and stroke-related fatalities 
increasing by 43% [1].

Traditional stroke recovery approaches include surgical 
intervention, pharmacotherapy, and rehabilitative exer-
cises, each of which focuses on restoring independence 
and quality of life [2]. Owing to challenges in stroke treat-
ment, there is growing interest in alternative treatments, 
such as acupuncture, which is considered safe and effec-
tive with fewer side effects than drugs [3]. In Traditional 
Chinese Medicine (TCM), symptom differentiation cat-
egorizes stroke symptoms into syndromes, guiding indi-
vidualized acupuncture strategies. This approach aligns 
with TCM’s holistic principles and supports its role in 
stroke rehabilitation.

Traditional acupuncture (TA) and scalp acupuncture 
(SA) use distinct systems; TA is based on the theory 
of meridians, whereas SA, a modern extension of TA 
developed in the 1970 s, targets specific scalp areas to 
stimulate brain regions. Although SA lacks a defini-
tive theoretical basis, neuroimaging studies suggest it 
modulates brain activity in regions linked to cognition 
and motor function. Resting-state functional MRI (rs-
fMRI) and electroacupuncture studies indicate that SA 
enhances executive control and sensorimotor network 
connectivity while reducing default mode network 
activity, [4, 5] supporting its role in stroke rehabilita-
tion. This neuromodulatory effect provides a physi-
ological basis for SA’s therapeutic potential in treating 
neurological diseases such as migraine, stroke, and 
Parkinson’s disease [6, 7].

Multiple randomized controlled trials (RCTs) have 
shown various benefits of SA for stroke recovery, with 
numerous meta-analyses (MAs) supporting these find-
ings [6–12]. However, systematic reviews (SRs) provided 
inconsistent results, preventing clear recommendations 
[6–12]. The Cochrane SR indicates weak evidence for the 
effectiveness of TA in stroke rehabilitation and finds no 
evidence that SA is superior to TA [13]. Despite the wide-
spread use of SA for neurological disorders, its compara-
tive effectiveness with TA remains unclear.

This study aimed to update the evidence of SA for 
stroke recovery by reviewing current SRs and evaluat-
ing the comparative effectiveness of SA and TA in terms 
of their effectiveness on stroke. The results could pro-
vide essential guidance for healthcare practitioners and 
patients with stroke, aiding in treatment decisions and 
improving outcomes.

Methods
Registration
We conducted this overview of SRs in accordance 
with the Preferred Reporting Items for Overviews of 
Reviews guidelines (Supplement 1). This overview was 
registered in the PROSPERO database of York Univer-
sity (registration number CRD42022309463).

Search strategy
Two reviewers (SYP and IH) conducted comprehensive 
searches across multiple databases until 30 Septem-
ber 2023 without language restrictions. The databases 
used were MEDLINE (Medical Literature Analysis and 
Retrieval System Online, English), Embase (Excerpta 
Medica Database, English), Cochrane Library (The 
Cochrane Library, English), PubMed (Public/Publisher 
MEDLINE, English), Web of Science (Clarivate Web 
of Science, English), VIP (Chinese Scientific Journals 
Database, Chinese), CBM (Chinese Biomedical Lit-
erature Database, Chinese), CNKI (China National 
Knowledge Infrastructure, Chinese), Wan-Fang (Wan-
Fang Data, Chinese), KISS (Korean Studies Information 
Service System, Korean), RISS (Research Information 
Sharing Service, Korean), and CiNii (Citation Informa-
tion by National Institute of Informatics, Japanese). We 
searched for terms related to stroke, such as “Stroke,” 
“Hemorrhage,” and “Infarction,” and terms related to 
SA, such as “scalp acupuncture” and “head acupunc-
ture,” focusing on “systematic review” and “meta-anal-
yses.” The search strategy was customized for each 
database, as exemplified by searches in the PubMed and 
CNKI databases.

Eligibility criteria and exclusion criteria
Study types
SRs and MAs of RCTs that investigated the effectiveness 
of SA in treating stroke were included in the study.

Participants
The participants were diagnosed using magnetic reso-
nance imaging (MRI), computed tomography (CT), or 
World Health Organization guidelines and underwent 
SA. The inclusion criteria were adults, with no limita-
tions on race, sex, duration of illness, or stroke stage.

Interventions
The study included SRs and MAs, focusing solely on 
treatments involving scalp acupoints, excluding ear and 
body acupoints. SA had to be the primary intervention; 
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however, studies were included if additional treatments 
were applied equally in both groups.

Outcome measures
All outcome measures were based on stroke clinical 
trial guidelines.

1)	 Neurological deficit scales (NDS) were assessed 
using the National Institutes of Health Stroke Scale 
(NIHSS) and the Modified Edinburgh–Scandinavian 
Stroke Scale (MESSS) to measure stroke severity and 
predict stroke outcomes [14, 15].

2)	 Disability was evaluated using the Barthel Index (BI), 
and dependence among patients with stroke was 
assessed using the Functional Independence Measure 
(FIM) [16–18].

3)	 Quality of Life (QOL) was measured using the Short 
Form 36 (SF-36) [19] and EuroQol-5 Dimension 
(EQ-5D) [20] for straightforward, generic health 
assessment.

4)	 Motor function was evaluated using the Fugl–Meyer 
Assessment (FMA), which focuses on motor func-
tion, balance, sensory perception, and joint function-
ality [21].

5)	 The Total Effective Rate (TER) measured the propor-
tion of patients achieving positive outcomes post-
treatment, excluding non-responders. It is primarily 
used in Chinese RCTs [22].

6)	 Safety reports regarding SA treatment were also 
included.

Exclusion criteria
Exclusion criteria were: (1) repeated publications; (2) 
SRs/MAs with incomplete or irretrievable data; (3) use 
of SA in control group interventions; (4) absence of rel-
evant stroke diagnostic criteria in studies; (5) editorial 
reviews or conference abstracts; and (6) unavailable full 
texts for review.

Study selection and data extraction
Studies that did not meet the eligibility criteria were 
excluded by their title and abstract. Two independ-
ent reviewers (SYP and IH) screened, selected, and 
extracted the data separately before cross-checking. A 
third researcher (BCS) resolved any disagreements. The 
information collected included the first author, year of 
publication, intervention, outcomes, and other relevant 
details.

Assessment method
Methodological quality
Two reviewers (SYP and MSH) independently evalu-
ated the methodological quality using the Assessment 
of Multiple Systematic Reviews-2 (AMSTAR-2) tool, 
including cross-verification, and a third researcher 
(BCS) to resolve discrepancies. AMSTAR-2 was chosen 
as it assesses key methodological domains, ensuring a 
standardized evaluation of systematic review quality. 
AMSTAR-2, consisting of 16 items (seven critical and 
nine non-critical), was used to assess the review quality 
for essential tool critiquing SRs [23]. The overall quality 
of the reviews was classified into four levels based on 
deficiencies: high, moderate, low, or extremely low.

Risk of bias assessment
Two independent researchers (SYP and MSH) used the 
ROB in Systematic Reviews (ROBIS) tool with cross-
validation to assess the risk of bias (ROB) for each 
included SR. ROBIS was included as it specifically eval-
uates bias at the systematic review level, complement-
ing AMSTAR-2’s methodological assessment. A third 
researcher (BCS) evaluated unresolved discrepancies. 
The ROBIS tool, which includes four domains across 
three phases, determined the risk of bias as"low,""high
,"or"unclear"[24].

Assessment of the reporting quality
Two independent evaluators (SYP and EHH) assessed the 
reporting quality of each included SR using the Preferred 
Reporting Items for Systematic Reviews and Meta-analy-
ses for Acupuncture (PRISMA-A) checklist. PRISMA-A 
was used to ensure adherence to acupuncture-specific 
reporting standards, improving transparency and com-
pleteness. Scores were mutually verified, and discrep-
ancies were resolved through discussion with a third 
evaluator (BCS). PRISMA-A comprises 27 items that 
assess the integrity of reviews, with responses catego-
rized as “yes,” “no,” or “partial yes” [25].

Assessment of the evidence certainty
Two independent evaluators (SYP and IH) assessed evi-
dence quality using the Grading of Recommendations, 
Assessment, Development, and Evaluation (GRADE) 
system. GRADE was applied to systematically evaluate 
the certainty of evidence, considering factors that influ-
ence confidence in effect estimates. Initially rated as 
“high quality,” RCTs’ratings were reduced based on ROB, 
imprecision, indirectness, inconsistency, or publication 
bias. Evidence strength was classified into four catego-
ries: “very low,” “low,” “moderate,” and “high.” Unresolved 
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discrepancies were resolved using a third evaluator (BCS) 
[26, 27].

Data synthesis
We conducted a thorough analysis of SA for stroke treat-
ment using relevant data such as risk ratios, odds ratios 
(ORs), 95% confidence intervals (CIs), weighted mean 
differences (MDs), and standard mean differences (SMD) 
extracted from the SRs/MAs included. We included the 
heterogeneity of each study using I2 and P values. We 
performed a descriptive analysis of the included SRs, and 
the findings were compiled and displayed as percentages 
and frequencies. The findings were reported in accord-
ance with the PRIOR guidelines for overviews of health-
care intervention reviews.

Comparison with TA
To compare the effectiveness of SA with that of TA, 
we analyzed the effect sizes and quality of evidence 
across common stroke outcomes. Two comparisons 
were conducted. First, we compared the TA data from 
the Cochrane review with the total number of SA stud-
ies identified by our team. If this analysis indicated low 
evidence quality, we re-analyzed both the TA and SA 
datasets by focusing only on high-quality studies. High-
quality studies were defined as those with a sample size 
> 40 and explicit random sequence generation to ensure 
statistical power and minimize selection bias. Hertzog 
(2008) suggests that a sample size of 40 improves effect 
size precision and reduces variability, supporting its use 
as a reliability criterion [28]. Random sequence genera-
tion was prioritized as it reduces selection bias, aligns 
with allocation concealment, and is more consistently 
reported than other risk-of-bias factors [29–32]. Both 
comparisons used a random-effects model to quantify 
effect sizes through SMD, with evidence quality assessed 
using the GRADE system to ensure consistent evaluation 
of evidence reliability.

Results
Study selection
After screening 418 studies, seven SRs, [6–12] our final 
overview included only those that met all the inclusion 
criteria and provided adequate data (Fig. 1).

Study characteristics
Seven SRs, all based on RCTs published between 2012 
and 2021, included six in English and one in Chinese. 
Among the included 7 SRs, five were conducted in 
China, and two were conducted in South Korea. Given 
that SA is most widely practiced in China, the majority 
of included RCTs were published in China. Among the 
seven SRs included in this review, the number of RCTs 

and participants varied significantly, ranging from a 
minimum of 7 RCTs with 230 participants [6] to a maxi-
mum of 27 RCTs with 2,741 participants [12]. These SRs 
searched between 3 and 15 databases. Among the SRs, 
one focused on ischemic stroke [11], one on both stroke 
types [9], one on intracerebral hemorrhage [6], and the 
rest did not specify. All patients were diagnosed using 
CT/MRI, with conditions ranging from acute [6, 11] to 
various stages of stroke [7–10, 12]. The treatment dura-
tion ranged from 10 days to 180 days. Western conven-
tional medicine (WCM) served as the comparison group 
in all studies. The NDS criteria were assessed using 
MESSS [6, 11] and NIHSS [10], while some SRs did not 
specify the scale [8, 9, 12]. Motor function was mainly 
measured by FMA [7, 8, 10], but one SR did not specify 
the tool [9]. Disability was evaluated using BI [8, 10], FIM 
[8, 10], and Rankin Scale [8], with some SRs not specify-
ing the measure [9]. Five studies used TER, [8–12] and 
QOL was measured using SF-36 and EQ-5D [10]. Meth-
odological quality was predominantly assessed using the 
Cochrane ROB tool, [7, 10–12] whereas others used dif-
ferent methods, such as blinding [6, 9] or the Modified 
Jadad score [8]. Most studies reported adverse events, 
[6–11] and several performed subgroup [10, 12] and sen-
sitivity analyses [7, 8, 10, 12] (Table 1).

Quality of the included SRs
Quality of the methodology
The analysis of SRs using AMSTAR-2 criteria showed 
significant variability in methodological quality, with 
deficiencies in critical domains such as protocol regis-
tration, justification for exclusions, and publication bias 
assessment. Issues such as inadequate literature searches, 
poor ROB assessments, and inconsistent meta-analytical 
methods further compromised the reliability of the stud-
ies. Only one study was rated"Extremely Low Quality,"[8] 
two as"Moderate Quality,"[10, 11] and four as"Low Qual-
ity"[6, 7, 9, 12] (Supplement 2).

ROB
The ROBIS assessments revealed that most SRs had low 
ROB in certain domains: 85.7% for study eligibility crite-
ria and data collection/appraisal but only 42.9% for study 
identification/selection and synthesis of results. Overall, 
57.1% of the SRs were judged to have low ROB across all 
phases (Supplement 3).

Reporting quality
The PRISMA-A assessment showed that 18 out of 27 
reporting items had a reporting eligibility rate of at least 
70%, with an overall reporting completeness exceeding 
80%. However, deficiencies were noted in the protocol 
registration (introduction), search methods (methods), 
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ROB across studies (results and methods), additional 
analyses (results and methods), and study selection 
(results). None of the SRs reported protocol registration; 
three used a comprehensive search strategy, [6, 10, 11] 
four detailed their ROB assessment processes, [7, 8, 10, 
11] and five assessed publication bias. [7–10, 12] Only 
two additional analyses have been previously reported [7, 
10] (Supplement 4).

Confidence in study outcomes
Studies were most frequently downgraded mainly owing 
to ROB, followed by imprecision and inconsistency, with 
no downgrades for indirectness. NDS outcome studies 

were downgraded for ROB, imprecision, and inconsist-
ency, resulting in six low-quality and one very low-qual-
ity study. Motor function studies were affected by ROB, 
imprecision, and inconsistency, and all were rated as very 
low quality. Disability studies faced downgrades owing 
to ROB and imprecision, leading to two low-quality and 
one very low-quality study. TER outcomes were signifi-
cantly impacted by ROB, imprecision, and inconsistency, 
resulting in a majority of low- and very-low-quality stud-
ies and one moderate-quality study. TER and NDS faced 
the most significant methodological challenges, whereas 
motor function and disability were less affected (Table 2).

Fig. 1  Flowchart of the literature screening and selection process
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Evidence quality of included SRs
The stroke effectiveness data are summarized in Table 2 
based on the results of the included SRs. Reported effec-
tiveness primarily encompasses the following outcomes: 
NDS, motor function, disability, and TER. To date, none 
of the SRs have reported the pooled safety outcomes.

Effectiveness of SA on NDS

SA plus WCM comparison with WCM  Six studies 
reported on NDS. Six SRs [6, 8–12] reported that there 
was a significant difference in improving neurological 
deficits for SA + WCM compared to WCM (P < 0.0001; 
[8, 9] P = 0.0006; [12] P < 0.00001, [6, 10, 11] with evi-
dence quality ranging from low [6, 8–10, 12] to very low 
[11] because of bias and imprecision.

SA plus HM comparison with HM  One study [12] 
reported improved neurological deficits with low-quality 
evidence owing to bias and inconsistency (P < 0.00001).

Effectiveness of SA on motor function
All studies provided low-quality evidence of improve-
ments in motor function. One study compared SA 
+ WCM and RH with WCM and RH alone (P < 0.01). [7] 
Another study compared SA + BA with BA alone (P = 
0.077) [8], and another study [10] compared SA alone 
with RH (P = 0.36) and SA + RH against RH alone (P = 
0.3).

Effectiveness of SA on disability
One SR [10] reported disability in three different inter-
vention groups. SA showed no significant effect com-
pared to RH (P = 0.34), with low-quality evidence. 
However, SA combined with WCM (P < 0.0001) with a 
very low quality of evidence and SA combined with RH 
(P < 0.00001) with a low quality of evidence showed sig-
nificant improvements.

Effectiveness of SA on TER

SA plus BA comparison with BA  For TER, two SRs 
showed significant improvement for SA versus BA (P = 
0.0002; [8] P < 0.0001[12]) with low quality, whereas 
another study reported no significant difference (P = 0.26 
[9]) with very low quality. SA combined with BA was 
more effective than BA alone (P < 0.0001[8]) with very 
low quality.

SA plus WCM comparison with WCM  Studies compar-
ing SA with WCM showed significant effects (P = 0.04 

[10]) with low-quality evidence. For SA + WCM versus 
WCM, significant effects were reported (P < 0.0001; [11] 
P = 0.007; [10] P = 0.009; [9] P = 0.0001; [11] P < 0.00001 
[8]) with low-to very-low-quality evidence.

SA plus RH comparison with RH alone  SA combined 
with RH showed a significant effect over RH alone (P = 
0.02) [10] but with low-quality evidence. SA alone versus 
RH showed no significant difference (P = 0.96), [10] with 
very low-quality evidence.

SA plus HM comparison with HM  Comparing SA with 
HM showed no significant difference (P = 0.05) [12] and 
was rated as very low quality. However, SA combined 
with HM showed a significant effect (P < 0.00001) [12] 
and was rated as moderate quality.

Comparison with TA
We initially compared the total TA data from the 
Cochrane review with the SA studies identified by our 
team, including those where Western conventional treat-
ment was part of the intervention group, and synthesized 
the results for analysis. The common outcomes assessed 
were the NDS, FMA, and BI. Due to the very low qual-
ity of evidence found in this analysis, we focused our 
re-analysis exclusively on high-quality studies.  In our 
analysis of the NDS, SA demonstrated a greater nega-
tive effect size in total studies (−0.96) than TA (−0.53), 
although the evidence quality for SA was very low, and 
for TA, it was low. In high-quality studies, SA maintained 
a stronger effect size (−0.92) than TA (−0.48), with SA 
showing low- and moderate-quality evidence. For the 
FMA, SA had a higher effect size in total studies (0.94) 
than TA (0.70), with both showing very low-quality evi-
dence. However, in high-quality studies, TA outper-
formed SA (0.82 vs 0.39), with moderate- and low-quality 
evidence. Regarding BI, TA exhibited a slightly higher 
effect size in total studies (1.27) than SA (1.06), both with 
very low-quality evidence. In high-quality studies, SA 
showed an increased effect size (1.65) compared with TA 
(1.16), although the evidence quality remained very low 
for SA and low for TA (Table 3).

Heterogeneity analysis
The included SRs exhibited substantial heterogeneity 
across various outcomes. The I2 values ranged from 0% to 
96.7%, indicating low to high heterogeneity across stud-
ies. While the I2 statistic reflects statistical variability, it 
does not explain the underlying causes of heterogeneity. 
Therefore, we further examined potential clinical and 
methodological heterogeneity to better understand the 
sources of variation.



Page 10 of 13Park et al. Systematic Reviews          (2025) 14:108 

Clinical Heterogeneity: Variability in stroke type 
(ischemic, hemorrhagic, or unspecified) [6, 9, 11], dis-
ease stage (acute or. acute to chronic) [6–12], and inter-
vention protocols (SA alone vs. SA + WCM, SA + RH, 
SA + HM, SA + BA) [6–12] contributed to differences in 
treatment effects. Additionally, the use of different com-
parators (WCM, RH, BA, HM) [6–12] further increased 
heterogeneity.

Methodological Heterogeneity: Differences in risk-
of-bias assessments (Cochrane ROB, Modified Jadad) 
[7, 8, 10, 11], outcome measurement tools (e.g., NIHSS, 
MESSS, FMA, BI) [6, 7, 9, 10, 12] also contributed to 
variability. While some studies conducted subgroup [10, 
12] and sensitivity analyses [8, 12], others did not explore 
heterogeneity in detail, further complicating the interpre-
tation of results.

Adverse events
Six SRs/Mas [6–11] assessed adverse reactions in the 
included studies. Of the seven RCTs reviewed, only four 
conducted safety assessments, and none reported signifi-
cant adverse events [6]. One study among 30 RCTs found 
a slightly lower, but not statistically significant, rate of 
dizziness and skin redness in the SA group [7]. Three of 
the 21 RCTs documented adverse reactions, with limited 
details provided [8]. Only one study reported adverse 
events without elaborating on their causes [9]. Of the 
21 RCTs, only three reported adverse events potentially 
linked to SA, two found no adverse events, and one 
documented two participant deaths without establish-
ing a causal link [10]. Another study reported no adverse 
effects, [11] and one SR did not analyze adverse events. 

[12] Due to the inconsistent and incomplete reporting of 
adverse reactions across studies, neither quantitative nor 
qualitative analyses were performed.

Discussion
Main findings
SA operates based on the neurostimulation theory, 
effectively targeting specific scalp areas to stimulate 
brain regions and the central nervous system, making 
it particularly promising for neurological conditions 
[33–35]. This mechanism positions SA as a potentially 
valuable therapeutic option for stroke recovery, particu-
larly when addressing neurological deficits and disabili-
ties. After overviewing 7SRs, we found that although SA 
demonstrated significant positive effects on neurological 
deficits, disability, and TER, particularly when combined 
with therapies such as WCM, the evidence supporting 
its standalone effectiveness and safety remains gener-
ally low. Methodological shortcomings, such as missing 
protocol registrations and inconsistent bias assessments, 
have led to low confidence despite the use of robust eval-
uation tools.

Comparative analysis of SA versus TA for stroke treat-
ment revealed that, although SA showed a larger effect 
size in reducing neurological deficits and motor function 
recovery than TA in total studies, the overall quality of 
evidence was low or very low. Nevertheless, when focus-
ing on high-quality studies, SA demonstrated notable 
advantages, particularly in improving neurological defi-
cits and disability outcomes. While the overall evidence 
base has limitations owing to methodological inconsist-
encies, positive results from high-quality studies support 

Table 3  Comparison of the effectiveness of SA versus TA and quality of the evidence

A Acupuncture, SA Scalp acupuncture, TA Traditional acupuncture, No. Number, SMD Standard mean difference, CI Confidence interval, WCT Western conventional 
treatment, NDS Neurological deficit scale, FMA Fugl–Meyer Assessment, BI Barthel Index
a sample size ≥40, clear mention of  "Random Sequence Generation"

Outcomes Type of intervention 
(A) + WCT vs WCT​

No. of 
participants 
(No. of studies)

Effect size, SMD 95% CI Quality of the evidence

Total studies NDS SA 1517 (22 RCTs) −0.96 −1.27, −0.64  ⊕ ⊝ ⊝ ⊝ Very Low

TA 363 (6 RCTs) −0.53 −0.83, −0.23  ⊕ ⊕ ⊝ ⊝ Low

FMA SA 809 (10 RCTs) 0.94 0.47, 1.40  ⊕ ⊝ ⊝ ⊝ Very Low

TA 245 (4 RCTs) 0.70 0.31, 1.08  ⊕ ⊝ ⊝ ⊝ Very Low

BI SA 273 (4 RCTs) 1.06 0.22, 1.91  ⊕ ⊝ ⊝ ⊝ Very Low

TA 616 (9 RCTs) 1.27 0.54, 1.99  ⊕ ⊝ ⊝ ⊝ Very Low

High-quality studiesa NDS SA 747 (12 RCTs) −0.92 −1.31, −0.52  ⊕ ⊕ ⊝ ⊝ Low

TA 240 (4 RCTs) −0.48 −0.82, −0.13 ⨁⨁⨁O Moderate

FMA SA 318 (3 RCTs) 0.39 −0.18, 0.96  ⊕ ⊕ ⊝ ⊝ Low

TA 205 (3 RCTs) 0.82 0.42, 1.21 ⨁⨁⨁O Moderate

BI SA 153 (2 RCTs) 1.65 0.34, 2.96  ⊕ ⊝ ⊝ ⊝ Very Low

TA 536 (8 RCTs) 1.16 0.37, 1.94  ⊕ ⊕ ⊝ ⊝ Low



Page 11 of 13Park et al. Systematic Reviews          (2025) 14:108 	

the potential of SA as complementary or alternative 
therapy. These findings emphasize the importance of fur-
ther rigorous and high-quality research to strengthen the 
evidence and validate SA’s broader application in stroke 
rehabilitation.

Strengths and weaknesses of the review
A key limitation of this study is the lack of standardiza-
tion in SA localization and needling techniques. Varia-
tions in acupoint selection (WHO lines, Zhu’s, YNSA), 
stimulation methods (manual vs. electroacupuncture), 
needle depth, and retention time create heterogene-
ity, making comparisons challenging and affecting 
treatment efficacy. Future research should establish 
standardized protocols to improve reproducibility and 
clinical applicability.

Despite these limitations, this study has notable 
strengths. The systematic and transparent approach used 
ensures a comprehensive evaluation of SA for stroke 
rehabilitation. The study utilized robust methodologies, 
including AMSTAR-2, ROBIS, PRISMA-A, and GRADE, 
to assess the quality of systematic reviews, ensuring a 
high level of reliability. Additionally, pre-registration 
in PROSPERO enhanced transparency and minimized 
potential biases. The inclusion of a multilingual litera-
ture search broadened the scope of analysis, allowing 
for a more comprehensive understanding of SA’s global 
application in stroke recovery. Furthermore, this study 
compared SA with TA using high-quality studies, rein-
forcing its potential as an effective complementary or 
alternative therapy. By conducting key comparisons 
between Cochrane review TA data and total SA studies, 
we ensured a robust comparative analysis that adds value 
to existing evidence.

Another limitation is the heterogeneity among included 
studies, with variations in intervention protocols, stroke 
types (ischemic vs. hemorrhagic), and outcome meas-
ures. Subgroup analyses and meta-regression should be 
incorporated in future research to refine clinical appli-
cability. Furthermore, inconsistencies in adverse event 
reporting limit a comprehensive safety assessment, high-
lighting the need for standardized reporting guidelines.

SA is widely utilized in stroke rehabilitation due to its 
simplicity and reported benefits, yet inconsistencies in 
acupuncture literature make its effectiveness difficult to 
assess. Some studies lacked rigorous controls, impacting 
data reliability, and only a few SRs distinguished between 
stroke types. Given the different rehabilitation prognoses, 
failure to differentiate ischemic from hemorrhagic stroke 
limits precise conclusions. Future studies should stratify 
stroke types to refine clinical recommendations.

Implications for future studies
In future studies, it is crucial to enhance methodologi-
cal rigor by implementing clearly defined and registered 
protocols, adhering to the AMSTAR-2 criteria, and using 
standardized randomization and blinding methods. 
Expanding sample sizes, including diverse participants, 
and improving search strategies, especially for gray lit-
erature, will enhance the generalizability and accuracy 
of SRs. Longitudinal studies with extended follow-up are 
necessary to assess the long-term effects and potential 
side effects. Comparative and sham-controlled studies 
should be conducted to distinguish between the actual 
effectiveness of SA and placebo effects. Additionally, 
detailed SR reporting, including RCT descriptions, fund-
ing sources, and ROB, is essential. To ensure reliable 
evidence for SA, future research should emphasize trans-
parency and strict methodological controls. Address-
ing potential biases through rigorous trial designs and 
independent validation will be essential for accurately 
assessing SA’s effectiveness and facilitating its integra-
tion into clinical practice. Finally, economic evaluations 
comparing the cost-effectiveness of SA with conventional 
treatments will offer valuable insights for healthcare deci-
sion-making. This comprehensive approach could pave 
the way for integrating SA into evidence-based clinical 
guidelines for stroke recovery.

Conclusions
This overview highlights SA as a therapeutic option for 
stroke recovery, particularly in improving neurological 
deficits and disability outcomes, as evidenced in high-
quality studies. While the overall certainty of evidence 
remains low owing to methodological limitations, SA 
demonstrates notable potential in specific domains, sug-
gesting its viability as a complementary or alternative 
therapy. Comparisons with TA did not yield conclusive 
evidence of superiority but emphasized the need for a 
tailored approach based on patient-specific recovery 
goals. To solidify the clinical application of SA, further 
high-quality research, addressing methodological short-
comings and incorporating robust designs, is essential to 
establish definitive evidence of its efficacy and safety.
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