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Use of acupuncture in stroke and
stroke complications: a
systematic review and
meta-analysis based on
sham-controlled trials
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University of Chinese Medicine, Hefei City, Anhui Province, China, *Acupuncture Department, First
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Objective: To evaluate the efficacy of acupuncture in sham-controlled trials
for stroke and its complications, compare the clinical differences between
acupuncture groups and sham groups, and assess potential factors contributing
to these differences.

Methods: Medical Subject Headings searches of 7 databases were conducted
from January 1, 2000, to December 31, 2024. The primary outcome was the
Barthellndex (Bl),and the secondary outcomesincluded the scores of the National
Institute of Health Stroke Scale (NIHSS), Quality of Life Scale (QOL), Hamilton
Depression Scale (HAMD), and adverse events. Meta-analysis systematically
compared acupuncture with sham/placebo acupuncture, analyzing pooled data
according to distinct quantitative acupuncture factors, with their corresponding
95% confidence intervals (Cls). Random-effects modeling was performed to
pool the effect sizes. The quality of RCTs and evidence was evaluated by the Risk
of Bias Tool and the Grading of Recommendations Assessment, Development,
and Evaluation approach (GRADE), respectively.

Results: A total of 24 RCTs were included. The risk of bias was usually with some
concerns. Compared with sham/placebo acupuncture, acupuncture significantly
improved neurological function as measured by the NIHSS [7trails, n = 963;
mean difference (MD) —-1.10, 95%Cl —1.94 to -0.26; GRADE low], enhanced
quality of life assessed by the Stroke Specific Quality of Life scale(SSQOL) score
(3trails, n = 756; MD 13.91, 95%CI 6.02 to 21.80; GRADE moderate), and reduced
depressive symptoms according to the HAMD score(5trails, n = 361; SMD —0.54,
95%Cl —1.11 to —0.03; GRADE low). However, there was no difference in the
daily living ability measured by Bl score (5trails, n = 454; MD 2.58, 95%Cl 0.51 to
4.66; GRADE low). The variations in needling depth, type, manual manipulation,
and de qgi, could lead to significant differential effects.

Conclusion: These findings suggest that acupuncture is associated with
improved life quality, neurological function, and depressive symptoms in stroke
patients, although it does not appear to enhance abilities of daily living. Future
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research should ascertain whether needling depth, type, manual manipulation,
and de qi are correlated with optimal acupuncture strategies and sham-control
design methodologies.

Systematic

review

registration:  https://www.crd.york.ac.uk/prospero/,

identifier CRD42023378930.
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1 Introduction

Stroke represents a widespread public health concern. Globally, it
ranks as the second leading cause of death and a primary contributor
to disability [5.7% (5.1-6.2) of total disability-adjusted life-years,
DALYs] (1). Over the past three decades, the absolute number of
stroke patients has escalated by 70.0%, with recent evidence indicating
a shift towards younger age groups (2, 3). As the population of stroke
survivors grows, post-stroke rehabilitation services and the global
burden of disability face persistent challenges (4). Enhancing effective
rehabilitation interventions and alleviating the medical burden of
stroke are priorities in global healthcare (5).

Acupuncture, recognized as a complementary and alternative
therapy, has gained widespread international application. Currently,
the mechanisms underlying the effects of acupuncture in treating
stroke and its complications remain elusive. Potential explanations
suggest that acupuncture may protect the central nervous system
and cerebrovascular function by maintaining the integrity of the
blood-brain barrier (BBB), reducing neuronal apoptosis, and
(6-8).
acupuncture promotes the recovery of neurological, motor, and

stimulating neuronal reorganization Furthermore,
cognitive functions (9, 10) by activating various physiological
pathways in both the central and peripheral nervous systems (11,
12). Both the World Health Organization (WHO) and the National
Institutes of Health (NIH) have included acupuncture as a
therapeutic approach for stroke and its complications (13, 14).

Although the number of RCTs evaluating the efficacy of
acupuncture for stroke and its complications has been increasing,
its effectiveness remains controversial. The varying quality of
studies and methodological flaws have made it challenging to
evaluate the effectiveness of acupuncture objectively (15, 16). A
necessary condition for generating high-quality evidence is to
continuously optimize the trial design wusing practical
recommendations, ensuring that the treatment methods meet the
needs of clinical practice. As a technical intervention, acupuncture
is characterized by personalized treatment plans, significant
technical operability, and doctor-patient interaction. This poses
requirements for the standardization, reproducibility, blinding, and
sham acupuncture design of acupuncture RCTs (17). Given the
complexity and specificity of acupuncture, there is much to learn
from RCTs employing blinding and sham/placebo acupuncture
designs over the past two decades.

This study summarizes the existing evidence on acupuncture
treatment for stroke and its complications, utilizing blinded and
sham acupuncture designs through a systematic review and
meta-analysis. The specific research questions are as follows: (1)
the relationship between acupuncture treatment and the

improvement of stroke-related dysfunction; (2) the difference in
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therapeutic effects between sham/placebo acupuncture and real
acupuncture treatment; (3) a description of the current
application status of sham/placebo acupuncture controls, and a
discussion on the main factors causing clinical differences due to
different control methods.

2 Methods

This systematic review and meta-analysis adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
reporting guideline, with its peer-reviewed protocol published online
(18-20) (PROSPERO registration No. CRD42023378930).

2.1 Literature search

Searches were performed in 7 electronic databases: PubMed,
Cochrane Library, Embase, Web of Science, China National Knowledge
Infrastructure (CNKI), Chongqing VIP (CQVIP), and WanFang Data
(all searched from January 1, 2000 to December 31, 2024). Briefly, the
following search terms were used: a combination of free words and
Medical Subject Headings (MeSH), including stroke, cerebral
infarction, cerebral hemorrhage, acupuncture, sham acupuncture,
placebo acupuncture, and non-acupoint acupuncture. The search
terms are listed in Supplementary Appendix 1. After excluding
duplicates, two of us (XYW and JQL) independently screened titles
and abstracts and reviewed the full text for each potential inclusion.
Review authors (KY) resolved discrepancies to achieve consensus.

2.2 Study selection and study eligibility

We included RCTs that involved patients with stroke without
limitations on age, sex, type, degree, and duration of stroke. The
intervention was acupuncture therapy compared with a sham/placebo
Besides

electroacupuncture, cupping, moxibustion, bloodletting therapy,

acupuncture  control  design. acupuncture  and
acupoint injection, application, and catgut embedding therapy are all
excluded from the intervention group (IG). The sham acupuncture
(e.g., non-acupoints, minimal manipulation, or shallow puncture
under the skin) was set as a type of penetrating sham acupuncture.
Non-penetrating blunt and retractable needles are considered placebo
acupuncture. Studies involving double-blind and double-simulated
design were also included.

The primary outcome of interest was the daily living ability
assessed by the BI, the activities of daily living (ADL), or the

modified Barthel Index (MBI). The secondary outcome was the
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score of neurological defection [e.g., the NIHSS, the modified
Rankin Scale (mRS), and the Chinese Stroke Scale (CSS)], life
quality [e.g., the World Health Organization Quality of Life (QOL),
the SSQOL], and all indicators which can evaluate stroke-related
complications (e.g., limb function, depression, dysphagia, or
sleep disorders).

Indicators appearing more than three times were incorporated
into the meta-analysis. Specifically, in the included studies: (1) if
multiple indicators were used within the same category in one study,
we followed the order of preference as described in the example
above; (2) if the same indicator was measured multiple times,
we prioritized the results obtained at the end of treatment, as this
could be the time point reflecting the maximum benefit of the
acupuncture intervention being evaluated; and (3) only when the
total number of times of reported indicators at the end of treatment
was less than three, we considered incorporating results from other
observation time points into the analysis.

To enhance the representativeness of the included studies,
we excluded those with unclear diagnoses, single-group sample sizes
of less than 15, missing data, incorrect data expressions, or studies
without accessible full texts. For articles stemming from the same
research project, we opted for the most recent publication date.

2.3 Data extraction and quality assessment

For included studies, basic characteristics, first author, publication
year, country, sample size, age, and clinical variables (including type
of stroke, treatment methods, and clinical outcomes) were extracted
using a pre-piloted Excel form. If the data were missing, the respective
authors of individual studies were contacted by email.

The quality assessment and risk of bias within individual RCTs
was conducted by two independent authors (JQL and KY). Certainty
of evidence rating for each outcome was carried out using the Grades
of Recommendations, Assessment, Development, and Evaluation
(GRADE) approach (21). Overall details of acupuncture treatment
and risk of bias for each study were assessed using the Standards for
Reporting Interventions in Controlled Trials of Acupuncture
(STRICTA) 2010 checklist (22) and The Risk of Bias Tool (ROB 2.0),
respectively. Any discrepancies and disagreements were resolved
through discussion with a panel of other authors.

2.4 Statistical analysis

The primary characteristics of including studies were qualitatively
pooled. All statistical analyses and plotting were conducted using
Review Manager, version 5.4 (Cochrane), and RStudio, version 4.2.1.
The 12 statistic was employed to assess statistical heterogeneity.
Significant statistical heterogeneity was defined as 12 greater than 50%
and p < 0.10. We accounted for the subgroup variations (acupuncture
vs. sham/placebo acupuncture control) and pooled these in a random-
effects model to assess potential sources of heterogeneity. The effect
estimates were expressed using the mean difference (MD) or the
standardized mean difference (SMD) with 95%CIs. To assess
publication bias, we performed Begg’s and Egger’s tests, examining
funnel plots for asymmetry when the number of included studies was
adequate (10 or more).
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3 Results
3.1 Study selection and characteristics

A total of 3,054 records were identified, and 24 RCTs involving
2,310 participants were included in this review (Figure 1) (18-20,
23-45). The sample size varied from 37 to 287 in the included RCTs,
with 1,168(50.56%) participants in the experimental group and
1,142 (49.44%) in the control group. The study characteristics
contributing to each trial are presented in Table 1 and
Supplementary Table 1. All studies were conducted in China and
Korea. There was significant variation in the types of stroke
complications. The included 24 studies discussed 8 complications
after stroke: depression (6 studies), dysphagia (3 studies), limb
dysfunction (3 studies), insomnia (3 studies), aphasia (2 studies),
cognitive impairment (2 studies), neurological dysfunction (1
study), and anxiety disorder (1 study). The results that meet the
selection criteria of this study including the score of BI, NIHSS,
SSQOL and HAMD. The patient inclusion criteria in 11 studies
restricted disease course within 3 months. A majority of the studies
included did not establish follow-up points, with only 3 studies
reporting clinical outcomes beyond 6 months of follow-up.

Sham acupuncture details of the control group, including
treatment type, acupoint location, acupoint quantity, needling
instrument, acupoint depth, manual manipulation, de qj,
electroacupuncture, and retention time, are summarized in Table 2
and Supplementary Table 2. Various studies employed different
comparison strategies for the intervention and control groups: 4
(16.67%) trials compared acupuncture and placebo with sham
acupuncture and drugs (24, 29, 34, 43); 6 (25%) trials compared
electroacupuncture with sham electroacupuncture (27, 35, 38, 40, 43,
45); and 15 (62.5%) trials compared acupuncture with sham
acupuncture. The most prevalent methods in sham acupuncture
control designs are to select non-acupoint locations adjacent to the
actual acupoints, utilize conventional needles, not puncture, without
employing any manipulation techniques, and no sensation of “deqi”
is experienced.

3.2 Risk of bias within studies

Individual study risk of bias and summary risk of bias are
Table 3, and
Supplementary Figure 1, respectively. Two studies (30, 44) were

presented in  Table 1, Supplementary
assessed as high risk primarily due to bias arising from missing
outcome data, which was manifested explicitly in two aspects: a strong
correlation between the missing outcome data and disease outcomes,
as well as high dropout rates. Five (23, 29, 33, 38, 40) studies were
evaluated as having some concerns regarding the mention of
randomization only, without allocation concealment or blinding of
outcome assessors. Moreover, twelve (18-20, 24-27, 29, 32, 34, 38-40,
42) studies lacked information on whether they followed the
predefined analysis protocol, and two (35, 37) studies employed
outcome measurement methods that diverged from previously
established protocols; thus, we rated them as having some concerns
about the risk of bias. Given the particularity of acupuncture
operations, blinding of acupuncture therapists was impractical in
these studies; consequently, it was deemed to have no impact on the
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3054 Records identified through database searching

298 Duplicates removed

2756 Studies screened

1583 Excluded
176 Animal study
997 Not RCT
360 Dissertations
30 Unrelated research
20 Unable to find full text

1173 Articles assessed for eligibility

1149 Excluded
878 Ineligible population
86 Ineligible intervention
157 Ineligible comparator
22 Ineligible outcome
6 Ineligible diagnostic criteria

24 Included in final analysis

FIGURE 1
Flow diagram of screened and selected studies.

study results. All studies were assessed as having a low risk of
deviations from the intended interventions.

The detailed acupuncture treatment protocol for the included
studies was evaluated by STRICTA (Supplementary Table 4). Nearly
all studies reported acupuncture style (item 1a, 100%), reasoning for
acupuncture treatment (item 1b, 100%), acupoints names (item 2b,
100%), retention time (item 2f, 95.83%), needle type (item 2g,
91.67%), treatment regimen (item 3a and 3b, 95.83%), and setting and
context of treatment (item 4b, 100%). The three items with the most
data are the
administered to the acupuncture group (item 4a, 25%), the extent to

limited available details of other interventions

which treatment was varied (item 1c, 29.17%), and the background of
acupuncturists (item 5, 41.67%).
3.3 Certainty of evidence and effect

estimates

The
Supplementary Table 5. Compared with sham/placebo acupuncture

GRADE for available outcomes is presented in
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for people with stroke and its complications, acupuncture had
beneficial effects on the improvement of life quality (measured by
SSQOL, 3 trails, 756 participants; MD 13.91, 95%CI 6.02 to 21.80;
GRADE moderate), neurological defection (measured by NIHSS, 7
trails, 963 participants; MD —1.10, 95%CI —1.94 to —0.26; GRADE
low), and depression [measured by Hamilton depression scale
(HAMD), 5 trails, 361 participants; SMD —0.54, 95%CI —1.11 to
—0.03; GRADE low]. According to the plot, compared with the sham
acupuncture group, acupuncture was associated with better
improvement in neurological defection, life quality, and depression
for stroke. There was no difference between sham acupuncture and
acupuncture in the daily living ability (measured by BI, 5 trails, 454
participants; MD 2.58, 95%CI 0.51 to 4.66; GRADE low) (Figures 2,
3, Supplementary Table 5).

In the subgroup analyses for the sham/placebo-controlled design
(Figure 3), the type of acupoint depth explained this heterogeneity.
We divided the included studies into 3 groups based on the acupoint
depth of the control group: the same as the acu-group, inserted about
5 mm, and not penetrated. The pooled findings of the neurological
deficit, which was measured by NIHSS, favored the shallow puncture
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TABLE 1 Summary of the included trials.

10.3389/fneur.2025.1668497

Sources Country Type of stroke N{{e] G Patients, No. Treatment Adverse events,
(complications) course No (%)
IG CG [€] CG [€] CG
Shen et al. (26) China CI (NA) < 2wks 144 143 AT SAT 12 (8.33%) 22 (15.38%) @
Xia et al. (30) China Stroke (DAS) < 3mo 61 55 AT SAT 5(8.20%) 3 (5.45%) .
Lietal (28) China Stroke (PSLD) < 3wks 121 117 AT SAT NR NR .
Youetal (33) | China Stroke (PSD) NR 34 33 AT SAT 2 (5.88%) 0 (0.00%) @
SAT,
Lietal (24) China Stroke (PSD) >3mo 23 20 AT, PP b 3(13.04%) 3 (15.00%)
rug
Lee etal. (23) Korea Stroke (PSI) NR 27 25 AT SAT NR NR @
Zheng et al.
25) China Stroke (PSA) NR 41 37 AT SAT NR NR
Liao etal. (31) China Stroke (NA) < 2wks 28 20 AT SAT NR NR .
Tsai et al. (44) China CI (NA) < 1day 18 19 AT SAT 2(11.11%) 0(0.00%) .
Lietal (37) China ICH (NA) < 1wks 35 37 AT SAT 21(60.00%) 1 (2.70%) @
Lietal. (41) China CI (PSA) 15-90 days 115 116 AT SAT 3(2.61%) 3 (2.59%) .
Sham
Liuetal. (27) China Stroke (NA) < 2wks 33 33 Eacu e NR NR
acu
Sham
Ma et al. (43) China CI (PSD) 3mo-1ly 72 71 Eacu, PP Eacu, 4 (5.56%) 3(4.23%) .
Drug
Wang et al.
(19 China Stroke (ND, PSLD) 2wks-3mo 30 29 AT SAT NR NR
SAT,
Liu et al. (34) China Stroke (PSD) <ly 30 30 AT, PP b 2 (6.67%) 6 (20.00%)
rug
Xiong et al.
32) China Stroke (PSCI, PSLD) > 3wks 35 35 AT SAT NR NR
32
SAT,
Qianetal. (29) | China Stroke (PSD) <6mo 32 33 AT, PP b 5(14.71%) 1(2.94%)
rug
Lietal. (39) China Stroke (PSCI) 2wks-6mo 34 34 AT SAT 1(2.94%) 1(2.94%) @
Sham
Lietal. (38) China CI (DAS) 15 days-6mo 30 30 Eacu B NR NR
acu
Zheng et al. Sham
China CI (DAS) 2-6wks 60 60 Eacu NR NR
(40) Eacu
(Continued)
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TABLE 1 (Continued)

Sources Country Type of stroke N{{e] G Patients, No. Treatment Adverse events,
(complications) course No (%)

(e} CG (e} CG IG CG

Lietal. (42) China Stroke (PSAD) 2wks-3mo 26 28 AT SAT 2 (7.14%) 0(0.00%)

Cao etal. (36) China CI (PSI) 2wks-2y 72 72 AT SAT 2(2.78%) 1(1.39%)

NR 33 32 Eacu Sham 2 (6.06%) 0 (0.00%) @

Cai et al. (35) China CI (PSD) Eacu

Zhang et al. 3-12mo 34 33 Eacu Sham NR NR
China CI (PSI)

(45) Eacu

CI, Cerebral Infarction; CG, Control Group; DAS, Dysphagia After Stroke; ICH, Intracerebral Hemorrhage; IG, Intervention Group; NA,
Not Applicable; ND, Neurological Dysfunction; NR, Not Reported; PSA, Post-stroke Aphasia; PSAD, Post-stroke Anxiety Disorder; PSCI,

Post-stroke Cognitive Impairment; PSD, Post-stroke Depression; PSI, Post-stroke Insomnia; PSLD, Post-stroke Limb Dysfunction; @,

High risk; ., Some concerns; ., Low risk.

TABLE 2 Characteristic of sham/placebo acupuncture controls under the skin, approximately 5 mm (4 studies, MD —0.65; 95%CI,
application status of 24 primary publications included in the analysis. —1.67 to 0.36; 12 = 39%), and not penetrating (2 studies, MD —1.03;
Characteristic Studies, No. (%) 95%CI, —2.19 to 0.12; 12=0%), all contributing to reduced

heterogeneity. Meanwhile, the heterogeneity in HAMD scale results

fype oftreatment decreased when acupoints were punctured at a shallow depth of
AT and PP vs. SAT and drugs 4 (16.67%) approximately 5 mm beneath the skin (4 studies, MD —0.29; 95%CI,
Eacu vs. sham Eacu 6 (25%) —0.60 to 0.01; 12 = 36%). Subgroup analysis was not performed due to
AT vs. SAT 15 (62.5%) inadequate data from one RCT.

Acupoints location of CG According to the results of the comparison of the effects of

different sham acupuncture characteristics, a significant difference

he I .59 .
Same as the IG 9 (37:5%) was found between acupoint depth, type of treatment, manual
Non-aCqu’iﬂtS selected at X cm lateral to 13 (54.17%) depth, and de qi (Supplementary Figure 2). Specifically, the
the Acupoint correlation between different acupoint depths and efficacy has been
Non-acupoints selected at remote regions 2 (8.33%) validated through four assessment dimensions: BI, SSQOL, NIHSS,

and HAMD. Except for BI scale findings, which showed no
statistically significant difference between shallow puncture under
14 (58.33%) the skin and acupuncture (MD 0.80; 95%CI, —1.75 to 3.35), all
other assessments demonstrated statistically significant differences.

Needling instrument of CG

Conventional disposable sterile

acupuncture needles

i 0
Blunt needle not inserted 8 (33.33%) The associations between different acupuncture details (treatment
Retractable sham acupuncture 2(8.33%) type, manually manipulation, and de gi sensation) and efficacy were
Acupoints depth of CG validated through three (BI, NIHSS, HAMD), two (SSQOL,
Same as the IG 1 (4.17%) NIHSS), and two (SSQOL, NIHSS) assessment dimensions,
) respectively, all showing statistically significant differences when
Shallow puncture under the skin 11 (45.83%) . .
compared with true acupuncture. Hence, the acupoint depth, type
Not penetrated 12.(50%) of treatment, manual manipulation, and de qi sensation remain
Manually manipulate of CG essential considerations in the design of sham acupuncture controls.
Yes 1 (4.17%)
None 23 (95.83%)
3.4 Adverse events
De gi of CG
Yes 1(417%) The adverse events, explicitly evidenced in the 14 studies
None 18 (75.00%) conclusions, reported were minor and did not require any medical
Not reported 5 (20.83%) intervention or evaluation (Supplementary Figure 3). The most

AT, Acupuncture Therapy; CG, Control group; Eacu, Electroacupuncture; IG, Intervention frequently observed adverse events included pain, bleedlng’

group; SAT, Sham Acupuncture Therapy; PP, Pharmacological Placebo. hematomas, and fainting after treatment. The reported adverse events
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Barthel Index

Testfor overalleffect: Z=1.61 (P=0.11)

Acupuncture Control

Study Mean SD Total Mean SD Total MD(95%CI) Weight,%
Tsaietal 2024 8058 3020 17 7722 3232 18 3.36 (-17.35, 24.07) i 2.10
Liaoetal 2017 7304 3523 28 7800 3172 20  -4.96(-24.03, 1411) ——=——— 250
LiHQetal 2014 5542 2170 121 5521 2080 117 021 (-5.19,5.61) —— 21.30
Caietal2022 4690 7.63 33 4080 708 32  6.10(2.52, 9.68) | —— 34.10
LiZTetal2023 8265 631 34 8159 613 34  1.06(-1.90, 4.02) -~ 40.00
Total (95% Cl) ’ 233 221 2.58 (0.51, 4.66) S 100.00
Heterogeneity: Tau?=3.76;Chi2=6.08,df=4 (P=0.19); I=34%, 25 JF o iG55

sham acupuncture acupuncture

Test for overalleffect: Z = 3.45 (P=0.0006)

FIGURE 2
Forest plot for Bl and SSQOL.

MD(95%CI)
Stroke Specific Quality of Life Scale
Acupuncture Control

Study Mean SD Total Mean SD Total MD(95%CI) Weight,%
LiBXetal,2024 16017 3248 115 14862 3297 116 11.55 (3.1, 19.99) l——  38.00
LiHQetal, 2014 14529 3298 121 136.60 4297 117  8.69 (-1.06, 18.44) e 3320
Shenetal 2012 166.63 4570 144 14360 5024 143  23.03 (11.92, 34.14) | —=—28.80
Total (95% CI) ' 380 ' ' 376 13.91(6.02, 21.80) | <= 100.00
Heterogeneity: Tau?=24.00,Chi2=3.96, df=2 (P=0.14); 12=50%, N A A &

sham acupuncture acupuncture
MD(95%Cl)

showed either fewer occurrences or no significant differences between
groups [Odds Ratio (OR) 1.20; 95%CI, 0.82 to 1.77, p = 0.36], as
observed in comparisons of acupuncture combined with
pharmacological placebo vs. sham acupuncture with drugs (8.42% vs.
8.06%), electroacupuncture vs. sham electroacupuncture (5.56% vs.

7.04%), and acupuncture vs. sham acupuncture (7.61% vs. 5.77%).

4 Discussion

This study aimed to evaluate the association between acupuncture
therapy and stroke, as well as its complications. The selected studies
included 24 RCTs involving 2,310 stroke patients. Although a vast
number of original studies have investigated acupuncture for stroke
and its complications, only a limited number employed sham /placebo-
controlled designs. The results revealed an association between
acupuncture and greater improvement in life quality, neurological
defection, and depression in stroke patients, with a moderate to low
level of certainty. Existing evidence primarily focuses on acupuncture
as a complementary and alternative therapy, highlighting its benefits in
managing stroke-related symptoms (9, 13, 41, 46), which are in line
with the findings of this study. Most countries have already
incorporated acupuncture into the symptomatic management of stroke
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patients. However, acupuncture may not be suitable as a standalone
treatment for stroke and its complications (10, 47). Key factors such as
the dose-response relationship of acupuncture and the half-life of its
therapeutic effects remain insufficiently elucidated (48). Consequently,
current evidence does not meet the precision medicine requirements
for stroke patients, such as stable blood pressure control and
antiplatelet therapy.

The quantification of element manipulation in acupuncture
therapy varies, ranging from the site of intervention (acupoint
selection, acupoints depth), timing factors (timing of intervention,
retention duration, treatment course, and frequency), and
techniques (manipulation methods, de qi sensation), all of which
are critical to therapeutic efficacy (18-20, 49). Acupuncturists need
information including specific operational methods, dosage, dose-
response relationships, and overall effectiveness. This study
identified significant variability in acupuncture treatment across
different studies, particularly in the selection of acupoints and
manipulation techniques. We postulated that these discrepancies
may be attributed to the vast and intricate theory of Traditional
Chinese Medicine (TCM), the diversity of acupuncture academic
ideology (50-52), and the combinatorial variability of acupuncture
manipulation quantification. Moreover, it is reasonable to adopt
targeted treatment for different stroke complications. Consequently,
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FIGURE 3
Forest plot of the subgroup analyses for NIHSS and HAMD.
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significant heterogeneity was observed in included RCTs. Given
that the actual effect size may vary across all studies, a random-
effects model was employed in this study.

Additionally, inadequate reporting of acupuncture treatment was
identified, which is in line with findings from previous systematic
reviews (10, 53). However, none of the authors responded to inquiries
regarding incomplete information. Insufficient reporting obstructed the
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summary of evidence (54) that may be attributable to a significant
limiting factor in validating and spreading the efficacy of acupuncture.
This underscores a necessity for more stringent requirements for
acupuncture manipulation, researcher training, and the implementation
of standardized reporting protocols.

This study compared the therapeutic effects of sham acupuncture
(including placebo needles) with acupuncture. The results
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demonstrated that the acupuncture group showed significantly
superior improvements in quality of life, neurological function, and
depressive symptoms compared to the sham acupuncture group. The
certainty of evidence for these estimates ranged from moderate to
low. Sham acupuncture, a type of penetrating sham needle, differs
from verum acupuncture primarily in terms of acupoint location,
needling depth, and minimal stimulation intensity (55). Placebo
needles are typically designed with blunt or telescopic needles to
prevent skin penetration (56, 57). For sham electroacupuncture,
minimal or no electrical current is applied as a control method (45,
58). Evidence from this study revealed that variations in needling
depth, type, manual manipulation, and de qi sensation could lead to
differential therapeutic effects. This finding suggests that the
therapeutic significance observed after acupuncture therapy may
be mainly due to these specific elements of acupuncture therapy.
Therefore, further investigation into the physiological mechanisms
underlying acupuncture and sham acupuncture is needed to enhance
the credibility of acupuncture.

Blinding is a critical factor influencing the reliability of evidence
and the applicability of conclusions (59). This study mitigated the
limitations of low-quality and highly heterogeneous meta-analysis
results by including studies with single- or double-blind designs.
However, due to the complex physiological nature of acupuncture,
achieving fully effective blinding or designing an appropriate sham
control remains challenging (55), which still impacts the evaluation
of evidence quality. For sham acupuncture, needling at the same
acupoints cannot be considered a true placebo control (60), as the
acupoint position itself exerts physiological effects that correlate
with clinical outcomes. For placebo needles, when both the
acupuncture and sham groups utilize the same basic equipment, the
risk of unblinding is relatively low (60). Clinical studies employing
a double-blind, double-simulated design (acupuncture plus placebo
versus sham acupuncture plus drugs) demonstrate better blinding
assessment status. Among the included studies, the double-blind,
double-simulated design was primarily applied in clinical research
on PSD. This remains the only design capable of blinding
acupuncturists. These findings suggest that continuous monitoring
of blinding status and transparent reporting of blinding assessments
could further optimize sham controls and effectively mitigate
blinding bias.

Adverse effects associated with acupuncture were infrequent,
with no significant difference observed between the acupuncture
and sham groups, consistent with previous findings (10).
Acupuncture therapy is particularly valuable for patients with
recurrent or refractory conditions. Stroke, as one such condition, is
characterized by high disability, recurrence, and mortality rates
(61), necessitating close attention to long-term management and
further exploration of the relationship between acupuncture
treatment dosage and its efficacy and safety.

This study had several limitations. First, the number of included
studies was limited. Only studies published after 2000 from 7 Chinese
and English databases were incorporated, which may have resulted in
omissions. Second, due to the diversity of acupuncture manipulation, it
is not possible to provide a conclusive optimal acupuncture strategy or
optimal sham needle design. Third, as the included studies contained
various stroke complications, many clinical outcomes were reported in
only a small number. This not only restricted the evaluation of

Frontiers in Neurology

10.3389/fneur.2025.1668497

acupuncture effect estimates but also limited the analysis of efficacy
differences among various sham acupuncture design elements. Fourth,
the assessment of placebo effects was constrained by the absence of
waitlist control groups. Fifth, the general lack of blinding of
acupuncturists and outcome assessors, which is a common challenge in
acupuncture RCTs.

5 Conclusion

The findings of this study demonstrate that acupuncture is
associated with improved life quality, neurological function, and
depressive symptoms in stroke patients (with moderate- or low-quality
certainty evidence), and its efficacy is significantly better than sham
acupuncture. In this systematic review and meta-analysis, variations in
needling depth, type, manual manipulation, and de qi sensation were
examined in relation to outcomes. These findings suggest that future
acupuncture research should prioritize these key elements and explore
optimal acupuncture strategies and sham needle design methodologies
to enhance the effectiveness of acupuncture.
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