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Background: Vascular cognitive impairment (VCI) is the second most frequent

form of cognitive disorder. It is mainly caused by a diseased cerebral vasculature

and affects patients’ cognition and activities of daily living (ADL). Previous studies

have demonstrated that acupuncture therapy is a promising complementary

treatment that significantly improves cognitive status and ADL in VCI patients.

This study aimed to investigate the effects of different types of acupuncture

therapies and conventional treatments on cognitive status and ADL in VCI

patients to provide evidence-based clinical recommendations.

Methods: We searched seven electronic databases for randomized controlled

trials comparing acupuncture therapies [including manual acupuncture (MA),

scalp acupuncture (SA), electroacupuncture (EA), and auricular acupuncture

(AA)] with conventional treatment [pharmacotherapy (P), cognitive rehabilitation

(CR)] or standard care (SC) in patients with VCI. The primary outcome was

cognitive improvement, while secondary outcomes included improvement in

ADL and the risk of severe adverse effects. A frequentist random-effects network

meta-analysis was performed under a consistency model. Study quality was

assessed using the RoB 2.0 tool. Inconsistency was examined via node-splitting.

Subgroup analysis, meta-regression, and sensitivity analysis were conducted to

explore heterogeneity and assess robustness. Publication bias was evaluated

using funnel plots and Egger’s test.

Results: Through stepwise exclusion of studies contributing to publication

bias and inconsistency, a robust bias-adjusted network meta-analysis dataset
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was established. The results showed that among all interventions, SA+P+SC

demonstrated the greatest efficacy in improving cognitive status compared to

SC (SMD: 2.04; 95% CI: 1.21–2.86) with substantial heterogeneity (I2 = 71.0%),

no significant inconsistency, and relative low publication bias (p = 0.7020).

Conclusion: Acupuncture, particularly SA combined with P and SC, appears to

be a safe and effective adjunctive treatment for patients with VCI. Future studies

are warranted to establish VCI-specific MCID thresholds and to validate these

findings through large-scale, high-quality RCTs.

Systematic review registration: https://inplasy.com/inplasy-2023-5-0114/,

identifier INPLASY202350114.

KEYWORDS

vascular dementia, vascular cognitive impairment, acupuncture therapy, systematic
review, network meta-analysis

Background

Vascular cognitive impairment (VCI) refers to a spectrum of
cognitive disorders primarily caused by cerebrovascular disease or
impaired cerebral blood flow. It encompasses a range of symptoms,
from subjective cognitive complaints to various stages of dementia,
including vascular dementia (VD), multi-infarct dementia (MID),
post-stroke cognitive impairment (PSCI), and vascular cognitive
impairment no dementia (VCIND) (van der Flier et al., 2018; Graff-
Radford, 2019). VCI is a progressive condition characterized by
declines in memory, cognition, language, behavior, and executive
function (Zhao et al., 2009). Its prevalence increases with age,
affecting approximately 1.6% of individuals over 65 years old (Sarfo
et al., 2017), and significantly reduces patients’ quality of life and
increases caregiver burden (Lobo et al., 2000). According to the
Global Burden of Disease (GBD) 2021 study, dementia accounted
for one of the highest disability-adjusted life year (DALY) burdens
among neurological disorders, with DALYs in individuals under
65 increasing by nearly 120% since 1990, underscoring its growing
impact on global health (Li et al., 2024).

As for the vascular etiology of VCI, prevention strategies
focus on managing modifiable risk factors such as hypertension,
diabetes, hyperlipidemia, and smoking (Rundek et al., 2022).
Current treatments include pharmacological agents (e.g.,
donepezil, galantamine, rivastigmine, and memantine) and non-
pharmacological approaches such as cognitive rehabilitation (CR),
behavioral therapy, psychological support, and caregiver education
(Rundek et al., 2022). However, the efficacy of pharmacotherapy
in VCI remains modest, with limited impact on global cognition
or daily function (Farooq et al., 2017). CR is commonly used to
manage VCI, but its effectiveness remains limited. A Cochrane
review found no strong evidence supporting its effectiveness in
improving cognition, mood, or daily function in patients with
Alzheimer’s disease (AD) or VD (Bahar-Fuchs et al., 2013).

With these limitations, there is a growing interest in exploring
complementary therapies, such as acupuncture, which may offer
additional benefits in managing cognitive symptoms associated
with VCI. In Traditional Chinese Medicine (TCM), acupuncture
remains a widely used therapeutic approach for both prevention
and treatment of various physical and neurological disorders.

Recent reviews have highlighted its applications across stroke
rehabilitation (Yang A. et al., 2016; Huang et al., 2022),
neurodegenerative diseases (Tan et al., 2024), and cognitive
disorders secondary to cerebrovascular disease. Han et al. (2021)
reported that early acupuncture improved cognitive function and
activities of daily living (ADL) in VD patients after cerebral
infarction by enhancing cerebral blood flow and perfusion. Zhang
S. Q. et al. (2024) showed that combining scalp-abdominal
acupuncture with donepezil produced greater cognitive and
functional gains than donepezil alone in patients with AD.
Similarly, Zhan et al. (2016) demonstrated that electroacupuncture
at Baihui (GV20) and Shenting (GV24) improved quality of life in
VCIND patients.

Previous pairwise meta-analyses have suggested that
acupuncture may be a promising intervention for patients
with VCI. Su et al. (2021) demonstrated that acupuncture is
beneficial for improving both cognitive function and activities
of daily living in VCI patients, with minimal adverse effects.
Similarly, Cao et al. (2013) reported that acupuncture has a
positive effect on cognitive and memory functions in individuals
with mild VCI. These findings highlight the potential role of
acupuncture in the clinical management of VCI. Building on
this foundation, several recent network meta-analyses have
further explored the comparative efficacy of acupuncture and
other non-pharmacological interventions. Wen et al. (2022)
focused on different acupuncture modalities in VD and found
that combined treatments such as moxibustion with body
acupuncture (MB+BA) and electroacupuncture with scalp and
body acupuncture (EA+SA+BA) were more effective than single-
technique approaches. Li et al. (2023) investigated patients with
vascular cognitive impairment with no dementia (VCIND) and
identified manual acupuncture combined with Chinese herbal
decoction as the most effective for improving cognitive function.
Yi et al. (2024) evaluated a wide range of non-pharmacological
therapies for VD, concluding that the combination of acupuncture,
moxibustion, and conventional treatment was among the most
efficacious interventions for enhancing both cognition and daily
function.

However, most existing studies either focused exclusively on
different acupuncture modalities or lacked direct comparison
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with conventional treatments widely adopted in clinical practice,
including P, CR, SC. As these standard interventions remain the
foundation of VCI management, it is crucial to assess how various
acupuncture techniques may function as adjunctive therapies. Such
comparisons are essential for developing integrated, evidence-
based treatment strategies.

To address these gaps, the present study aimed to conduct a
network meta-analysis to compare the efficacy of four acupuncture
modalities, manual acupuncture (MA), electroacupuncture (EA),
auricular acupuncture (AA), and scalp acupuncture (SA), when
used in combination with P, CR, or SC, in improving cognitive
function among patients with VCI.

Methods

Study design

This study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) extension guidelines for network meta-analysis (Hutton
et al., 2015) and the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins et al., 2024). A study protocol was
created and registered in the International Platform of Registered
Systematic Review and Meta-analysis Protocols (INPLASY;
registration number: INPLASY202350114). Two reviewers (YLL
and PSH) independently conducted database search, study
selection and data extraction followed the determined protocol,
and discrepancies were resolved by a third reviewer (PCH).

Search strategy

We searched seven electronic databases: PubMed, Embase,
Cochrane Central Register of Controlled Trials (CENTRAL),
China National Knowledge Infrastructure (CNKI), Airiti Library,
WanFang, and VIP. Relevant articles were searched without
language restrictions from inception until 31 March 2025.

The following keywords were used in search of English
databases: [“Dementia, Vascular” (MeSH) OR “vascular cognitive
impairment”] AND (“acupuncture” OR “manual acupuncture”
OR “scalp acupuncture” OR “electroacupuncture” OR “auricular
acupuncture” OR “fire needling” OR “warm needling”). We also
used keywords in Chinese synonyms to search Chinese databases.
Detailed definitions of the PICOS are listed in Supplementary
Table 1. Full details of the search strategies and results are presented
in Supplementary Table 2.

Study selection criteria

The analysis included only RCTs. The population comprised
patients diagnosed with VCI [including multi-infarct dementia
(MID), post-stroke cognitive impairment (PSCI), VCI with non-
dementia (VCIND), and vascular dementia (VD)] based on
established and validated diagnostic definitions (e.g., DSM-IV). All
retrieved studies had at least two comparative treatment arms,
one arm with a type of acupuncture intervention such as MA,
EA, SA, AA, fire needling, or warm needling, while the other

TABLE 1 The definitions and abbreviations of the treatments.

Treatment Abbreviations

Auricular acupuncture AA

Electroacupuncture EA

Manual acupuncture MA

Scalp acupuncture SA

Cognitive rehabilitation CR

Pharmacotherapy P

Standard care SC

included conventional treatment, including pharmacotherapy (P,
such as donepezil, galantamine, rivastigmine or memantine),
cognitive rehabilitation (CR), or standard care (SC, defined as
the management of vascular risk factors such as hypertension,
hyperlipidemia, diabetes, and smoking cessation) (Table 1).

Studies were excluded if they met any of the following
criteria: (a) included patients with Alzheimer’s disease or
cognitive impairment not meeting VCI criteria; (b) included
patients diagnosed with depression, other psychiatric disorders,
or severe neurological impairments that could interfere with
neuropsychological assessments; (c) duplicate publications or
studies with overlapping data; (d) non-RCTs, including meta-
analyses, reviews, theoretical discussions, clinical observations, and
animal studies; (e) studies for which the full text was unavailable,
or the means and standard deviations (SD) could not be extracted,
obtained or request from the authors; (f) studies that did not report
at least one primary or secondary outcome relevant to the analysis;
(g) studies used herbal medicines or moxibustion, or did not specify
acupuncture points.

Data extraction

We censored all the retrieved articles and extracted data
using a predetermined form. The following information was
recorded: author, year, diagnostic criteria, patient age, sex, sample
size, intervention arms, outcome measurements, acupuncture
point formula, and acupuncture-related treatment variables: needle
retention time (in minutes), weekly treatment frequency (sessions
per week), and treatment course (in weeks).

The outcome measurements with continuous variables were
extracted as mean ± SD. For studies in which the data were
expressed as 95% confidence intervals (CIs) or interquartile ranges
(IQRs), we performed mathematical transformations according to
the recommendations of the Cochrane Handbook (Higgins et al.,
2024). When a 95% CI was reported, the SD was calculated using
the formula: SD =

√
N (upper limit–lower limit)/3.92. The width

of the IQR was assumed to be approximately 1.35 times the SD. In
the present study, all data extracted from the included studies were
ultimately presented as mean± SD.

Outcome measurements

The primary outcome was the cognitive status, measured
by the Mini-Mental Status Examination (MMSE), Hasegama’s
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Dementia Scale (HDS), Montreal Cognitive Assessment (MoCA),
or Alzheimer’s Disease Assessment Scale-cognitive subscale
(ADAS-cog). The outcome values before and after the intervention
and the mean differences were recorded if available. The mean
differences represent cognitive and ADL improvements after
the intervention. The secondary outcome included: (1) the
activities of daily living (ADL), measured by the Activities of Daily
Living Scale (ADLS), Barthel Index (BI), or Functional Activities
Questionnaire (FAQ); (2) the risk ratio (RR) of the presence for
severe adverse effects. The severe adverse effects of acupuncture
therapy include organ injury such as pneumothorax, cardiac
tamponade, central nervous system damage, or abdominal organ
perforation; infections including bacterial or viral transmission;
peripheral nerve injury; broken needles requiring surgical removal;
severe bleeding especially in anticoagulated patients; and systemic
reactions such as syncope or shock (Xu et al., 2023).

Network meta-analysis

To compare the relative effectiveness of all interventions, a
frequentist random-effects network meta-analysis was conducted
under the assumption of consistency across the treatment network.
This approach allows for the simultaneous comparison of multiple
treatments by integrating both direct (head-to-head) and indirect
evidence from all included studies. The random-effects model
was chosen to account for potential heterogeneity across studies,
acknowledging that the true treatment effects may vary due to
differences in populations, interventions, and study designs. The
statistical analyses were implemented using the package netmeta
(ver. 3.2-0) in RStudios (ver. 2024.12.1+563) (R Core Team, 2020),
which estimates summary effect sizes, 95% confidence intervals,
and generates network plots and ranking probabilities. We used
P-score for treatment ranking (Rücker and Schwarzer, 2015).
Graph generation were performed using the packages netmeta (ver.
3.2-0), ggplot2 (ver. 3.5.2), and reshape2 (ver. 1.4.4) in RStudios
(ver. 2024.12.1+563) (R Core Team, 2020).

Inconsistency assessment

To evaluate the consistency assumption underlying the
network meta-analysis, we employed the node-splitting model.
This approach compares direct and indirect estimates for each
treatment comparison separately, allowing for the identification of
discrepancies between the two sources of evidence. A significant
difference (p < 0.05) between direct and indirect estimates
was interpreted as evidence of inconsistency. The node-splitting
analysis was performed using the netsplit() function from the
netmeta package in RStudio, which provides a formal statistical
test for inconsistency at each comparison node within the
treatment network.

Publication bias

To evaluate the potential presence of publication bias, a
comparison-adjusted funnel plot was constructed based on the
standardized mean differences (SMDs) derived from the network

meta-analysis. Visual inspection was complemented by Egger’s
regression test to detect asymmetry, with a significance threshold
of p < 0.05. Studies that appeared in the lower right quadrant of
the funnel plot (indicating disproportionately large effect sizes and
high standard errors) were considered at high risk of contributing
to publication bias.

Sensitivity analysis

To assess the robustness of the findings, a sensitivity analysis
was performed by excluding studies identified as high risk
for publication bias. The network meta-analysis was repeated
using the remaining studies to determine whether the overall
treatment effect estimates, and relative treatment rankings were
substantially affected. This approach aimed to confirm the stability
and reliability of the primary results under different assumptions
regarding data quality.

Subgroup analysis

With the heterogeneity among patients with VCI, a subgroup
analysis was conducted based on specific diagnostic subtypes
reported in the included studies. These subtypes included vascular
dementia (VD), multi-infarct dementia (MID), vascular cognitive
impairment no dementia (VCIND), and post-stroke cognitive
impairment (PSCI). The purpose of this analysis was to explore
whether treatment effects varied across different VCI subtypes
and to assess the robustness of the main findings within
more homogeneous clinical populations. Subgroup analyses were
predefined and conducted using the same network meta-analysis
model, with treatment effects estimated separately within each
diagnostic category.

Meta-regression analysis

To investigate the influence of study-level covariates on
treatment outcomes, meta-regression analyses were performed.
Prespecified covariates included participants’ mean age and
key acupuncture-related treatment parameters: needle retention
time (minutes), weekly treatment frequency (sessions per week),
treatment course (weeks), total number of treatment sessions, and
cumulative treatment duration (total minutes across all sessions).

Effect sizes were calculated as SMD in cognitive score
improvement, with variances derived from reported standard
deviations and sample sizes. Weighted least squares (WLS)
meta-regression was performed using inverse-variance weighting
to account for study precision. Regression coefficients (β),
95% confidence intervals, R2 values, and p-values were
reported. Analyses were conducted in Python (v3.11.6) using
statsmodels, pandas, numpy, and matplotlib for data processing
and visualization.

Risk of bias assessment

Risk of bias was assessed using the Cochrane Risk of Bias
2.0 (RoB 2.0) tool (Sterne et al., 2019) across five standard
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FIGURE 1

Preferred reporting items for systematic reviews and meta-analysis (PRISMA) study flow diagram.

domains and an overall judgment. The evaluation was conducted
independently by two reviewers (YLL and PSH), with discrepancies
resolved through consultation with a third reviewer (PCH). To
visually summarize the domain-level assessments for each included
study, a traffic light plot and a stacked bar chart of domain-wise
risk distributions were generated. The traffic light plot displays
individual study judgments across all domains using color-coded
markers (green = low risk, yellow = some concerns, red = high risk),
while the horizontal stacked bar chart summarizes the proportion
of studies falling into each risk category by domain, including the
overall risk of bias. Visualizations were created using Python (ver.
3.11.6), using matplotlib, seaborn, pandas, and numpy.

CINeMA assessment

The certainty of evidence was assessed using the CINeMA
(Confidence in Network Meta-Analysis) web application1

(Nikolakopoulou et al., 2020), which operationalizes the GRADE
framework for network meta-analysis (Puhan et al., 2014).
We evaluated six domains: within-study bias, reporting bias,
indirectness, imprecision, heterogeneity, and incoherence. Risk
of bias was assessed using the Cochrane Risk of Bias 2.0 tool
for each included study. Each domain was rated as having “no
concerns,” “some concerns,” or “major concerns.” An overall
confidence rating was then assigned based on the level and number
of concerns, categorized as high, moderate, low, or very low. As
for the imprecision domain, due to the absence of an established
minimal clinically important difference (MCID) or minimal
clinically important difference (MID), we applied a surrogate
threshold of ± 0.5 SMD to define the zone of no important effect,
as recommended by the CCCG Supplementary author advice of
Cochrane Handbook (Ryan and Hill, 2016).

1 https://cinema.ispm.unibe.ch/

Results

Study identification

The review process was presented as a PRISMA study flow
diagram (Figure 1). We selected 2,337 studies using search terms in
seven databases: 176 in PubMed, 305 in Embase, 73 in Cochrane
Central, 646 in the China National Knowledge Infrastructure
(CNKI), two in the Airiti Library, 496 in the WangFang and 639
in the VIP database. After eliminating 1,854 duplicate studies and
420 studies by titles and abstracts, 63 studies were retrieved for full-
text evaluation of eligibility. Subsequently, 23 articles were excluded
(four in which VCI was not diagnosed, five that were not RCTs, five
animal studies, four without targeted outcomes, and five without
targeted treatments; Supplementary Table 3). Finally, 40 RCTs were
included in the risk of bias assessment and network meta-analysis
(Mo et al., 2000a,b; Niu, 2007; Chen et al., 2009; Meng et al., 2009;
Zhao et al., 2009; Yin et al., 2011; Li P. et al., 2012; Li S. et al., 2012; Li
W. et al., 2012; Lin et al., 2012; Teng and Lai, 2012; Zhao, 2013; Cao
et al., 2014; Li and Jiao, 2014; Li et al., 2014; Cui et al., 2015; Luo
et al., 2015; Zhang et al., 2015; Yang W. H. et al., 2016; Tan et al.,
2017; Wang, 2017a,b; Cheng et al., 2018; Jiang et al., 2019; Li et al.,
2019; Zhang et al., 2019; Hu et al., 2019; Chen et al., 2020; Qu et al.,
2020; Meng et al., 2020; Gao, 2021; Chen, 2022; Shen et al., 2022;
Wang, 2022; Zhou et al., 2022; Qiao, 2023; Zhang Y. et al., 2024; Liu
et al., 2025; Sun, 2025).

Characteristics of the included patients

The characteristics of the participants and the included studies
are shown in Table 2. The final quantitative analysis included 40
RCTs with 3,083 VCI patients with diverse treatment strategies. In
these studies, the patients were diagnosed with: VD (75%), VCIND
(10%), PSCI (10%), VCI (5%), or MID (2.5%). The proportion of
male patients varied from 40% to 73%, with a mean age of 58.0± 4.2
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to 71.8± 3.9 years old. The included studies used similar inclusion
and exclusion criteria. Patients treated with herbal medicines were
excluded. All retrieved studies were parallel RCTs that compared
the benefits of acupuncture therapy on cognitive status and ADL.
The patients received different treatments for 4–12 weeks. Details
of the interventions are listed in Table 3.

Primary outcome: cognitive status

After conducting network meta-analysis with the 40 included
RCTs, we observed that five studies could not be analyzed in the
connected network structure (Jiang et al., 2019; Gao, 2021; Shen
et al., 2022; Wang, 2022; Liu et al., 2025). Hence we excluded the
five studies for the following analysis (Figure 1).

The initial network meta-analysis included 35 RCTs involving
2,628 VCI patients and 13 different interventions for cognitive
status outcomes. The analysis yielded a stable and consistent
network structure (Mo et al., 2000a,b; Niu, 2007; Chen et al., 2009;
Meng et al., 2009; Zhao et al., 2009; Yin et al., 2011; Li P. et al.,
2012; Li S. et al., 2012; Li W. et al., 2012; Lin et al., 2012; Teng
and Lai, 2012; Zhao, 2013; Cao et al., 2014; Li and Jiao, 2014; Li
et al., 2014; Cui et al., 2015; Luo et al., 2015; Zhang et al., 2015;
Yang W. H. et al., 2016; Tan et al., 2017; Wang, 2017a,b; Cheng
et al., 2018; Li et al., 2019; Zhang et al., 2019; Hu et al., 2019;
Chen et al., 2020; Qu et al., 2020; Meng et al., 2020; Chen, 2022;
Zhou et al., 2022; Qiao, 2023; Zhang Y. et al., 2024; Liu et al., 2025;
Sun, 2025). The initial network meta-analysis results are presented
in Supplementary Figure 1. The network plot in Supplementary
Figure 1A shows that the P+SC group had the largest number of
studies, and the comparison between the MA+SA+SC and P+SC
groups revealed the largest number of trials. The forest plot of the
network meta-analysis (Supplementary Figure 1B) indicated that
among all treatments, SA+P+SC [standardized mean difference
(SMD): 2.14; 95% confidence interval (CI): 1.04–3.24] was the
most effective intervention compared to SC in improving cognitive
status. The treatment that ranked second-highest was MA+SA+SC
(SMD: 1.84; 95% CI: 1.18–2.50) and had contributed to cognitive
status improvements compared to SC. All in all, any type of
acupuncture treatment (AA, EA, MA, SA) combined with P or
SC was significantly more effective than SC alone in improving
cognitive status. Statistical heterogeneity was observed among
the included studies, with an I2 of 82.5% (95% CI: 75.7–87.4).
According to the league table (Supplementary Table 4) and the
P-scores (Supplementary Figure 1C), SA+P+SC was identified as
the most effective treatment for improving cognitive status.

Inconsistency assessment

We assessed the consistency assumption of the initial network
meta-analysis using the node-splitting model, which compares
direct and indirect estimates for each pairwise comparison. No
significant inconsistency was observed in any comparison (all
p > 0.05). Detailed results of the node-splitting inconsistency
analysis are presented in Supplementary Table 5. These results
indicate that the initial network meta-analysis is consistent.

Publication bias

To assess the presence of publication bias, a funnel plot was
constructed based on the standardized mean differences (SMDs)
across studies (Supplementary Figure 1D). Visual inspection of the
plot revealed a marked asymmetry, with several studies clustering
in the lower right quadrant, indicating disproportionately large
effect sizes in studies with higher standard errors. Specifically,
studies labeled as #12, 21, 24, 31, and 37 (Lin et al., 2012; Tan
et al., 2017; Cheng et al., 2018; Qu et al., 2020; Qiao, 2023)
were located in this region, characterized by small sample sizes
and unusually high treatment effects. This distribution suggests
a potential selective publication of positive results. Meanwhile,
Egger’s test was statistically significant (p = 0.0011), supporting the
presence of small-study effects and publication bias. These findings
revealed that studies with favorable outcomes may be more likely to
be published, leading to an overestimation of the overall treatment
effect in the network meta-analysis.

Sensitivity analysis

Five studies (#12, 21, 24, 31, and 37) (Lin et al., 2012; Tan
et al., 2017; Cheng et al., 2018; Qu et al., 2020; Qiao, 2023) were
identified as having both small sample sizes and unusually large
effect sizes. These studies were classified as high-risk for publication
bias and subsequently excluded in a sensitivity analysis to assess
the robustness of the network meta-analysis results. A publication
bias-adjusted network meta-analysis was conducted using the
remaining studies to determine whether the exclusion of high-
risk publications substantially altered treatment effect estimates or
treatment rankings.

Publication bias-adjusted network
meta-analysis

The publication bias-adjusted network meta-analysis included
studies with cognitive status outcome, for which 13 interventions
were included for comparison in 30 RCTs with 2337 VCI patients.
The publication bias-adjusted network meta-analysis results are
presented in Supplementary Figure 2. The network plot is shown
in Supplementary Figure 2A. The forest plot of the publication
bias-adjusted network meta-analysis (Supplementary Figure 2B)
indicated that among all treatments, SA+P+SC (SMD: 2.14; 95%
CI: 1.29–2.99) was the most effective intervention compared
to SC in improving cognitive status. All in all, any type of
acupuncture treatment (AA, EA, MA, SA) along with conventional
treatment was significantly better in improving cognitive status
compared to SC. Statistical heterogeneity was observed among
the included studies, with an I2 of 82.5% (95% CI: 75.7–87.4).
According to the league table (Supplementary Table 6) and the
P-scores (Supplementary Figure 2C), SA+P+SC was identified as
the most effective treatment for improving cognitive status, which
is consistent with the findings from the initial network meta-
analysis. A funnel plot (Supplementary Figure 2D) was generated
to assess the potential for small-study effects or publication bias.
The plot appears symmetrical, and the Egger’s test for funnel
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TABLE 2 Summary of the retrieved studies.

References Diagnosis Age
(mean ± SD)

Male, n
(%)

Sample
size (A/C)

Acupuncture
arm

Comparison
arm

Pharmacotherapy Outcomes Endpoint
(week)

Ref.

Mo et al., 2000b VD 67.26± 6.34 21 (67.7%) 31/62 EA+MA+SC P+SC Ergoloid HDS, BI, FAQ 6 Mo et al., 2000b

Mo et al., 2000a,b VD 65.38± 5.76 19 (63.3%) 30/60 EA+MA+SC P+SC Ergoloid HDS, BI, FAQ 6 Mo et al., 2000a,b

Niu, 2007 VD 67.08± 6.12 12 (40%) 30/60 SA+SC P+SC Duxil HDS 10 Niu, 2007

Chen et al., 2009 VD 68.45± 2.35 16 (50%) 32/63 MA+SA+SC P+SC GM1 HDS 4 Chen et al., 2009

Meng et al., 2009 VD 66.94± 4.88 18 (60%) 30/60 MA+SA+SC P+SC Nimodipine MMSE, HDS 4 Meng et al., 2009

Zhao et al., 2009 VD 62.5± 3.4 No data
available

No data
available

EA+SA+SC P+SC Nimodipine MMSE 6 Zhao et al., 2009

62.5± 3.4 No data
available

No data
available

EA+SA+P+SC

Yin et al., 2011 VD 62.67± 5.10 18 (60%) 30/60 EA+SA+SC P+SC Nimodipine MMSE 12 Yin et al., 2011

Li P. et al., 2012 VD 65± 5 29 (44.3%) 48/98 MA+SA+SC P+SC Nimodipine MMSE, HDS, BI 4 Li P. et al., 2012

Li S. et al., 2012 VD 63± 10 21 (55.3%) 38/77 SA+SC P+SC Citicoline MMSE, BI 4 Li S. et al., 2012

Li W. et al., 2012 VD 68.29± 8.22 30 (62.5%) 48/94 EA+SA+P+SC P+SC Nimodipine MMSE, HDS 12 Li W. et al., 2012

Teng and Lai, 2012 VD 66± 6 16 (59.3%) 27/80 SA+SC P+SC Duxil MMSE, BI 4 Teng and Lai, 2012

68± 6 14 (56%) 25/80 MA+SC

Lin et al., 2012 MID 62± 5 11 (55%) 20/40 EA+SA+SC P+SC Oxiracetam MMSE, ADLS 4 Lin et al., 2012

Zhao, 2013 VD 63.8 22 (73.3%) 30/60 MA+SA+SC P+SC Duxil MMSE, ADLS 8 Zhao, 2013

Cao et al., 2014 VD 65± 4 25 (62.5%) 40/80 SA+SC P+SC Nicergoline HDS 4 Cao et al., 2014

Li and Jiao, 2014 VD 66.83± 7.36 26 (52%) 50/100 MA+SC P+SC Oxiracetam MMSE, ADAS-cog,
ADLS

12 Li and Jiao, 2014

Li et al., 2014 VD 63± 9 16 (51.6%) 31/60 AA+SA+SC P+SC Aniracetam MMSE, ADL 6 Li et al., 2014

64± 8 14 (50%) 28/60 MA+SC

Cui et al., 2015 VD 67± 5 14 (46.7%) 30/60 MA+SA+P+SC P+SC Nimodipine MMSE, ADLS 4 Cui et al., 2015

Luo et al., 2015 VD 71.75± 3. 87 15 (50%) 30/60 MA+SC P+SC Donepezil MMSE 8 Luo et al., 2015

(Continued)
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TABLE 2 (Continued)

References Diagnosis Age
(mean ± SD)

Male, n
(%)

Sample
size (A/C)

Acupuncture
arm

Comparison
arm

Pharmacotherapy Outcomes Endpoint
(week)

Ref.

Zhang et al., 2015 VD 68± 5 32 (53.3%) 20/40 MA+SA+SC P+SC Nimodipine MMSE, ADLS 4 Zhang et al., 2015

Yang W. H. et al.,
2016

VD 67.61± 10.54 38 (63.3%) 60/120 MA+P+SC P+SC Nicergoline ADAS-cog, ADLS 12 Yang W. H. et al.,
2016

Tan et al., 2017 VD 66.73± 3.12 17 (56.7%) 30/60 MA+SA+SC P+SC Nimodipine MMSE 4 Tan et al., 2017

Wang, 2017b VD 65.6± 6.8 22 (51.2%) 43/129 MA+SC SC – MMSE, BI 12 Wang, 2017b

66.2± 6.2 20 (46.5%) 43/129 MA+SA+SC

Wang, 2017a,b VD 64.7± 7.3 21 (52.5%) 21/40 MA+SC SC – MMSE, BI 5 Wang, 2017a,b

69.3± 8.2 23 (57.5%) 23/40 MA+SA+SC

Cheng et al., 2018 VCI 65.96± 11.83 12 (48%) 25/51 MA+SA+SC P+SC Donepezil MMSE 12 Cheng et al., 2018

Hu et al., 2019 VD 68± 9 24 (54.5%) 44/88 SA+P+SC P+SC Oxiracetam MMSE, BI 8 Hu et al., 2019

Jiang et al., 2019 VCIND 58± 4.2 17 (56.7%) 30/60 EA+SA+CR+SC CR+SC – MMSE, MoCA, BI 8 Jiang et al., 2019

Li et al., 2019 PSCI 66.9± 5.9 18 (45%) 40/80 MA+SA+P+SC P+SC Donepezil MMSE, MoCA, BI 6 Li et al., 2019

Zhang et al., 2019 VCIND 58.63± 8.24 16 (43.2%) 41/82 MA+SC P+SC Donepezil MoCA, BI 8 Zhang et al., 2019

Chen et al., 2020 PSCI 65.3± 6.8 16 (57.1%) 28/56 SA+P+SC P+SC Donepezil MoCA, ADLS 4 Chen et al., 2020

Meng et al., 2020 PSCI 65.2± 3.7 33 (54.1%) 61/122 MA+SA+P+SC P+SC Donepezil MMSE, MoCA, BI 4 Meng et al., 2020

Qu et al., 2020 VCIND 64.58± 2.62 17 (56.7%) 30/60 MA+P+SC P+SC Oxiracetam MMSE, MoCA, BI 4 Qu et al., 2020

Gao, 2021 PSCI 59.35± 6.24 19 (50%) 38/75 MA+CR+SC CR+SC – MMSE 8 Gao, 2021

Zhou et al., 2022 VD 64.24± 7.16 17 (56.7%) 30/60 MA+P+SC P+SC Donepezil MMSE, ADLS 8 Zhou et al., 2022

Shen et al., 2022 VCI 81.83± 8.70 12 (40%) 30/60 SA+CR+SC CR+SC – MMSE, ADLS 12 Shen et al., 2022

Wang, 2022 VD 69± 4 19 (32.2%) 59/116 AA+MA+CR+SC CR+SC – MMSE, MoCA, HDS 6 Wang, 2022

Chen, 2022 VD 71.53± 17.47 21 (60%) 35/60 MA+SA+SC MA+SC – MMSE, ADLS 4 Chen, 2022

Qiao, 2023 VD 69.13± 6.31 25 (62.5%) 40/80 MA+SC SC – MMSE, MoCA 3 Qiao, 2023

Zhang Y. et al.,
2024

VCIND 59.41± 6.79 31 (57.4%) 53/105 MA+SC SC Piracetam MMSE, MoCA 8 Zhang Y. et al., 2024

Liu et al., 2025 VD 69.04± 3.30 43 (44.8%) 96/114 MA+SA+P+CR+SC P+CR+SC Donepezil MMSE, ADL 12 Liu et al., 2025

Sun, 2025 VD 57.83± 6.03 13 (43.3%) 30/60 EA+MA+P+SC P+SC Donepezil MMSE, MoCA, ADL 4 Sun, 2025

A, acupuncture arm; AA, auricular acupuncture; ADAS-cog, Alzheimer’s Disease Assessment Scale-cognitive subscale; ADLS, activities of daily living scale; BI, Barthel Index; CR, cognitive rehabilitation; EA, electroacupuncture; FAQ, Functional Activities Questionnaire;
HDS, Hasegama’s Dementia Scale; MA, manual acupuncture; MID, multi-infarct dementia; MMSE, Mini-Mental Status Examination; MoCA, Montreal Cognitive Assessment; PSCI, poststroke cognitive impairment; SA, scalp acupuncture; SC, standard care; SD, standard
deviation; P, pharmacotherapy; VCI, vascular cognitive impairment; VCIND, vascular cognitive impairment with non-dementia; VD, vascular dementia.
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TABLE 3 Summary of the acupuncture treatment details.

References Acupuncture
arm

Acupuncture treatment variables Acupuncture
point formula

Ref.

Needle
retention

time
(min.)

Weekly
treatment
frequency
(sessions/

week)

Treatment
course
(week)

Total
number

of
treatment
sessions

Cumulative
treatment
duration

(min.)

Mo et al.,
2000b

EA+MA+SC 30 5 6 30 900 EX-HN1, GB20, PC6,
GB13, GB39, GV16,

GV14, BL18, BL23, ST36,
SP6, KI3, LR3, LR2,

GB43, HT7, ST40, SP10

Mo
et al.,
2000b

Mo et al.,
2000a,b

EA+MA+SC 30 5 6 30 900 GB20, EX-HN1, PC6,
GB13, GB39, GV16,

GV14, BL18, BL23, ST36,
SP6, KI3, LR3, LR2,

GB43, HT7, ST40, SP10,
LI15, LI11, LI4, TE5,

GB30, GB34

Mo
et al.,

2000a,b

Niu, 2007 SA+SC 30 7 10 70 2,100 GV24, GB15, GB13, ST1,
GB8, GB7, EX-HN1,

GV20, BL9

Niu,
2007

Chen et al.,
2009

MA+SA+SC 30 6 4 24 720 PC6, GV26, SP6, GV20,
EX-HN1, BL18, BL23,

CV6, BL17, ST40, CV12,
BL40

Chen
et al.,
2009

Meng et al.,
2009

MA+SA+SC 30 6 4 24 720 GV20, GV18, GV17,
GB13, GB20, ST36

Meng
et al.,
2009

Zhao et al.,
2009

EA+SA+SC 30 5 6 30 900 EX-HN1, GV20, GV24,
GB20

Zhao
et al.,
2009

EA+SA+P+SC 30 5 6 30 900 EX-HN1, GV20, GV24,
GB20

Yin et al.,
2011

EA+SA+SC 30 6 12 72 2,160 EX-HN1, GV24, GV20 Yin
et al.,
2011

Li P. et al.,
2012

MA+SA+SC 45 7 4 28 1,260 GV20, GV16, GV15,
GV24, GV26, GV14,

BL67, GV3, GV1, LR3,
KI3, ST40, ST36, GB20,
GB34, LI11, SP6, SP10,

PC6, CV17, HT7,
EX-HN3

Li P.
et al.,
2012

Li S. et al.,
2012

SA+SC 30 6 4 24 720 Middle line of forehead,
anterior oblique line of

vertex-temporal, middle
line vertex, posterior

occipital line, lateral line
1 of occiput

Li S.
et al.,
2012

Li W. et al.,
2012

EA+SA+P+SC 40 6 12 72 2,880 GV20, GV24, BL4,
EX-HN1, GB20, PC6,

LI4, ST36, SP6, KI3, KI6,
ST40, CV12, BL17, SP10,

CV6, CV4

Li W.
et al.,
2012

Teng and Lai,
2012

SA+SC 30 5 4 20 600 Emotion area, GB20,
blood supply point,

EX-HN14, GV16, GV20,
EX-HN1

Teng
and Lai,

2012

MA+SC 30 5 4 20 600 GV20, EX-HN1, KI3,
LR3, GB39, ST36

(Continued)
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TABLE 3 (Continued)

References Acupuncture
arm

Acupuncture treatment variables Acupuncture
point formula

Ref.

Needle
retention

time
(min.)

Weekly
treatment
frequency
(sessions/

week)

Treatment
course
(week)

Total
number

of
treatment
sessions

Cumulative
treatment
duration

(min.)

Lin et al., 2012 EA+SA+SC 30 7 4 28 840 GV24, ST1, GV20,
EX-HN1, PC6, SP6

Lin
et al.,
2012

Zhao, 2013 MA+SA+SC 30 5 8 40 1,200 GV20, EX-HN1, GV24,
GB8, ST1, GB20, KI3,
SP6, CV4, CV6, ST40,

GV26, PC6, SP10, HT7,
LR3

Zhao,
2013

Cao et al.,
2014

SA+SC 30 12 4 48 1,440 GV26, GV20, EX-HN1,
GB20, GB12, BL10, PC6,

ST40, SP6

Cao
et al.,
2014

Li and Jiao,
2014

MA+SC 40 6 12 72 2,880 GV15, PC8, SP6, KI1,
KI3, CV12, GB30, ST36,

LI4

Li and
Jiao,
2014

Li et al., 2014 AA+SA+SC 30 6 6 36 1,080 SA: middle line of
forehead, middle line

vertex, anterior temporal
line, posterior temporal

line;
AA: brainstem point,

kidney point, shenmen,
occipital point

Li et al.,
2014

MA+SC 30 6 6 36 1,080 GV20, EX-HN1, GB20,
GV16, LI4, GV26, PC6,

ST36, LR3

Cui et al.,
2015

MA+SA+P+SC 30 7 4 28 840 GV20, GV16, GV15,
GV24, GV26, GV14,

BL67, GV3, BL18, BL23,
PC6, BL17, ST40, CV12,

ST36

Cui
et al.,
2015

Luo et al.,
2015

MA+SC 30 5 8 40 1,200 CV17, CV12, CV6, SP10,
ST36, TE5

Luo
et al.,
2015

Zhang et al.,
2015

MA+SA+SC 40 6 4 24 960 GV20, GV16, GV15,
GV24, GV26, GV14,

BL67, GV3, GV1, BL18,
BL23, BL20, CV6, BL17,
PC6, ST40, CV12, ST36

Zhang
et al.,
2015

Yang W. H.
et al., 2016

MA+P+SC 30 7 12 84 2,520 CV6, CV12, CV17, SP10,
ST36, TE5

Yang
W. H.
et al.,
2016

Tan et al.,
2017

MA+SA+SC 30 7 4 28 840 GV20, GV24, GV26, PC6,
PC7, PC8, GV14, GV16,

CV17, LI4, ST36, LR3

Tan
et al.,
2017

Wang, 2017b MA+SC 20 7 12 84 1,680 GB20, blood-supply
acupoint, KI3, GV20,

GV14, GV4, SP10

Wang,
2017b

MA+SA+SC 20 7 12 84 1,680 MA: GB20, blood-supply
acupoint, KI3, GV20,

GV14, GV4, SP10; SA:
GB13, GV24, EX-HN1,

HT7, GV11

Wang,
2017a,b

MA+SC 20 7 5 35 700 GV26, GV14, ST36,
GB13, BL40

Wang,
2017a,b

(Continued)
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TABLE 3 (Continued)

References Acupuncture
arm

Acupuncture treatment variables Acupuncture
point formula

Ref.

Needle
retention

time
(min.)

Weekly
treatment
frequency
(sessions/

week)

Treatment
course
(week)

Total
number

of
treatment
sessions

Cumulative
treatment
duration

(min.)

MA+SA+SC 20 7 5 35 700 MA: GV26, GV14, ST36,
GB13, BL40; SA: GV20,

EX-HN1

Cheng et al.,
2018

MA+SA+SC 30 6 12 72 2,160 GV24, GV20, GV16,
GV14

Cheng
et al.,
2018

Hu et al., 2019 SA+P+SC 30 6 8 48 1440 Parietal region, anterior
parietal region, forehead
region, occipital region,
lower occipital region,
neck region, temporal

region

Hu
et al.,
2019

Jiang et al.,
2019

EA+SA+CR+SC 45 5 8 40 1,800 GV20, GV24 Jiang
et al.,
2019

Li et al., 2019 MA+SA+P+SC 30 5 6 30 900 GV24, GV20, EX-HN1,
CV6, CV4, LI4, ST36,

LR3

Li et al.,
2019

Zhang et al.,
2019

MA+SC 20 12 8 96 1,920 GV26, PC6, SP6,
EX-HN1, GB39, KI3

Zhang
et al.,
2019

Chen et al.,
2020

SA+P+SC 30 12 4 48 1,440 Parietal region, frontal
region, temporal region,

occipital region,
suboccipital region,

anterior parietal region

Chen
et al.,
2020

Meng et al.,
2020

MA+SA+P+SC 30 6 4 24 720 GV20, GV24, GV26,
EX-HN3, GV16, KI3,
LR3, ST40, PC6, SP6

Meng
et al.,
2020

Qu et al., 2020 MA+P+SC 30 12 4 48 1,440 GV26, PC6, SP6, GB39,
KI3, EX-HN1

Qu
et al.,
2020

Gao, 2021 MA+CR+SC 30 5 8 40 1,200 BL23, CV4, SP10, LI4,
KI3, GB13, GV24, GV20,

ST36, SP6, EX-HN1,
HT7, GB39

Gao,
2021

Zhou et al.,
2022

MA+P+SC 30 6 8 48 1,440 HT7, BL18, PC6, PC4,
CV17, CV14, BL15, BL14

Zhou
et al.,
2022

Shen et al.,
2022

SA+CR+SC 60 3 12 36 2,160 GV24, GB8, EX-HN5,
GB20, GV16, GV20

Shen
et al.,
2022

Wang, 2022 AA+MA+CR+SC 20 7 6 42 840 MA+SA: GV20, EX-HN1,
GV24, KI1, BL23, KD3,
BL18, SP6, CV4, PC1,

LU1, ST40, ST36, CV12,
BL20, HT3, SJ5, SP10,

LI4;
AA: yuanzhong,

shenmen, occipital point,
Diaphragm point,

forehead point,
subcortical area point

Wang,
2022

(Continued)
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TABLE 3 (Continued)

References Acupuncture
arm

Acupuncture treatment variables Acupuncture
point formula

Ref.

Needle
retention

time
(min.)

Weekly
treatment
frequency
(sessions/

week)

Treatment
course
(week)

Total
number

of
treatment
sessions

Cumulative
treatment
duration

(min.)

Chen, 2022 MA+SA+SC 30 6 4 24 720 MA: LI15, LI11, LI4, SJ5,
GB30, GB34, ST36, SP6;

SA: midline of the vertex,
midline of the forehead,

anterior temporal lin,
posterior temporal line

Chen,
2022

Qiao, 2023 MA+SC 30 7 3 21 630 KI1, KI3, KI4, KI5, KI6,
GV20, GV24, EX-HN1,

GV26, Cervical Jiaji, PC6,
SP6;

Qiao,
2023

Zhang Y.
et al., 2024

MA+SC 30 6 8 48 1,440 GV24, KI3, HT7, ST36,
GV20

Zhang
Y. et al.,

2024

Liu et al., 2025 MA+SA+P+
CR+SC

30 5 12 60 1,800 GV20, EX-HN1, GB20,
KI3, ST36, ST40, SP6

Liu
et al.,
2025

Sun, 2025 EA+MA+P+SC 30 5 4 20 600 KI1, PC6 Sun,
2025

AA, auricular acupuncture; CR, cognitive rehabilitation; EA, electroacupuncture; MA, manual acupuncture; P, pharmacotherapy; SA, scalp acupuncture, SC, standard care.

plot asymmetry was not statistically significant (p = 0.4151),
suggesting no evidence of publication bias. Most data points were
distributed within the pseudo 95% confidence region, and no clear
asymmetry was observed.

However, in the publication bias-adjusted network
meta-analysis, three comparisons (MA+SA+SC vs MA+SC,
MA+SA+SC vs P+SC, and MA+SC vs P+SC) demonstrated
statistically significant inconsistency in the node-splitting
analysis (p < 0.05) (Supplementary Table 7). This suggests
that for these specific comparisons, direct and indirect
evidence may not be fully coherent, potentially due to
residual heterogeneity or sparse evidence. Hence, a post-hoc
sensitivity analysis was then conducted by simultaneously
excluding four studies (Chen et al., 2009; Meng et al., 2009;
Teng and Lai, 2012; Li and Jiao, 2014) that contributed
most substantially to the comparisons exhibiting statistical
inconsistency in the node-splitting analysis. This approach aimed
to evaluate whether the observed inconsistencies were driven
by conflicting direct and indirect evidence from these specific
studies. We then conducted the consistency-verified network
meta-analysis.

Consistency-verified network
meta-analysis

The consistency-verified network meta-analysis included
studies with cognitive status outcome, for which 13 interventions
were included for comparison in 26 RCTs with 2034 VCI patients
(Mo et al., 2000a,b; Niu, 2007; Zhao et al., 2009; Yin et al., 2011;
Li P. et al., 2012; Li S. et al., 2012; Li W. et al., 2012; Zhao, 2013;
Cao et al., 2014; Li and Jiao, 2014; Cui et al., 2015; Luo et al., 2015;

Zhang et al., 2015; Yang W. H. et al., 2016; Wang, 2017a,b; Li et al.,
2019; Zhang et al., 2019; Hu et al., 2019; Chen et al., 2020; Meng
et al., 2020; Chen, 2022; Zhou et al., 2022; Zhang Y. et al., 2024;
Sun, 2025). The consistency-verified network meta-analysis results
are presented in Figure 2. The consistency-verified network plot
is shown in Figure 2A. The forest plot of the consistency-verified
network meta-analysis (Figure 2B) indicated that among all
treatments, SA+P+SC (SMD: 2.04; 95% CI: 1.21–2.86) was the
most effective intervention compared to SC in improving cognitive
status. All in all, any type of acupuncture treatment (AA, EA,
MA, SA) along with conventional treatment was significantly
better in improving cognitive status compared to SC. Statistical
heterogeneity was observed among the included studies, with an
I2 of 71.0% (95% CI: 56.2–80.8). According to the league table
(Table 4) and the P-scores (Figure 2C), SA+P+SC was identified
as the most effective treatment for improving cognitive status,
and the treatment that ranked second-highest was MA+SA+SC
(SMD: 1.78; 95% CI: 1.26–2.30) and had contributed to cognitive
status improvements compared to SC. The results are consistent
with the findings from the initial network meta-analysis and
the publication bias-adjusted network meta-analysis. As for the
inconsistency analysis using node-splitting model, the results
showed no significant difference (Supplementary Table 8). To
evaluate the presence of publication bias, a comparison-adjusted
funnel plot was constructed (Figure 2D). The distribution of studies
was approximately symmetrical, with data points evenly scattered
around the central vertical line representing the overall effect size.
Egger’s test yielded a non-significant result (p = 0.7020), indicating
no statistical evidence of small-study effects or publication bias.

The final consistency-verified network meta-analysis resolved
both publication bias and inconsistency, and its results served as
the robust basis for the final interpretation.
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TABLE 4 League table of the consistency-verified network meta-analysis on cognitive status.

SA+P+SC – – – – – – – – – – 1.56 (0.93,
2.19)

–

0.26 (−0.49, 1.00) MA+SA+SC – – – – – – – – 1.28 (0.78,
1.78)

1.04 (0.53,
1.55)

2.00 (1.38,
2.62)

0.52 (−0.58, 1.61) 0.26 (−0.72,
1.24)

EA+MA+P+SC – – – – – – – – 1.04 (0.15,
1.94)

–

0.60 (−0.28, 1.49) 0.35 (−0.40,
1.09)

0.09 (−1.00,
1.18)

EA+MA+SC – – – – – – – 0.96 (0.33,
1.58)

–

0.70 (−0.10, 1.49) 0.44 (−0.19,
1.07)

0.18 (−0.84,
1.20)

0.09 (−0.70,
0.89)

MA+SA+P+SC – – – – – – 0.87 (0.38,
1.35)

–

0.81 (−0.20, 1.81) 0.55 (−0.29,
1.39)

0.29 (−0.90,
1.48)

0.20 (−0.80,
1.21)

0.11 (−0.81,
1.04)

AA+SA+SC – – – – 0.50 (−0.37,
1.38)

0.72 (−0.16,
1.60)

–

1.06 (0.26, 1.86) 0.81 (0.17,
1.44)

0.55 (−0.47,
1.56)

0.46 (−0.34,
1.25)

0.37 (−0.33,
1.06)

0.25 (−0.67,
1.18)

SA+SC – – – – 0.50 (0.01,
0.99)

–

1.13 (0.32, 1.94) 0.88 (0.27,
1.48)

0.62 (−0.41,
1.64)

0.53 (−0.28,
1.34)

0.44 (−0.27,
1.14)

0.32 (−0.60,
1.24)

0.07 (−0.64,
0.78)

MA+P+SC – – – 0.45 (-0.14,
1.04)

0.86 (0.05,
1.68)

1.17 (0.29, 2.04) 0.91 (0.18,
1.64)

0.65 (−0.43,
1.73)

0.56 (−0.31,
1.44)

0.47 (−0.31,
1.26)

0.36 (−0.64,
1.35)

0.11 (−0.68,
0.89)

0.04 (−0.76,
0.83)

EA+SA+SC −0.11 (−1.02,
0.79)

– 0.35 (−0.28,
0.99)

–

1.21 (0.35, 2.07) 0.95 (0.24,
1.67)

0.69 (−0.37,
1.76)

0.61 (−0.25,
1.46)

0.51 (−0.25,
1.28)

0.40 (−0.58,
1.38)

0.15 (−0.62,
0.91)

0.08 (−0.70,
0.86)

0.04 (−0.68,
0.77)

EA+SA+P+SC – 0.25 (−0.36,
0.85)

–

1.28 (0.54, 2.03) 1.03 (0.62,
1.44)

0.77 (−0.21,
1.74)

0.68 (−0.06,
1.42)

0.59 (−0.04,
1.22)

0.48 (−0.31,
1.26)

0.22 (−0.41,
0.86)

0.15 (−0.44,
0.75)

0.12 (−0.61,
0.85)

0.07 (−0.63,
0.78)

MA+SC 0.52 (0.01,
1.02)

0.61 (0.02,
1.20)

1.56 (0.93, 2.19) 1.30 (0.90,
1.71)

1.04 (0.15,
1.94)

0.96 (0.33,
1.58)

0.87 (0.38,
1.35)

0.75 (−0.03,
1.54)

0.50 (0.01,
0.99)

0.43 (−0.08,
0.94)

0.39 (−0.22,
1.00)

0.35 (−0.24,
0.94)

0.28 (−0.12,
0.67)

P+SC –

2.04 (1.21, 2.86) 1.78 (1.26,
2.30)

1.52 (0.48,
2.56)

1.43 (0.61,
2.26)

1.34 (0.62,
2.07)

1.23 (0.33,
2.13)

0.98 (0.25,
1.71)

0.91 (0.31,
1.50)

0.87 (0.06,
1.68)

0.83 (0.03,
1.62)

0.75 (0.25,
1.26)

0.48 (−0.06,
1.01)

SC

Pairwise (upper-right portion) and network (lower-left portion) meta-analysis results are presented as estimate effect sizes for the outcome of changes of cognitive status outcomes in patients with vascular cognitive impairment (VCI). Outcomes are presented as
standardized mean difference (SMD) (95% confidence intervals). For the pairwise meta-analyses, SMD of more than 0 indicate that the treatment specified in the row got more beneficial effect than that specified in the column. For the network meta-analysis, SMD of more
than 0 indicate that the treatment specified in the column got more beneficial effect than that specified in the row. Gray grids: treatment. Blue grids: treatment in column is significantly more effective than treatment in row. Green grids: treatment in row is significantly
more effective than treatment in column. AA, auricular acupuncture; CR, cognitive rehabilitation; EA, electroacupuncture; MA, manual acupuncture; P, pharmacotherapy; SA, scalp acupuncture; SC, standard care.
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FIGURE 2

Consistency-verified network meta-analysis results of treatments with cognition status outcomes (A) Network plot; (B) Forest plot; (C) P-scores;
(D) Funnel plot. Network plot: the size of the nodes corresponds to the number of studies for each treatment. The lines between nodes represent a
direct comparison of the trials, and the thickness of the line linked between nodes corresponds to the number of trials included. AA, auricular
acupuncture; ADL, activities of daily living; CR, cognitive rehabilitation; EA, electroacupuncture; MA, manual acupuncture; P, pharmacotherapy, SA,
scalp acupuncture; SC, standard care; SMD, standardized mean difference.

Subgroup analysis

To explore potential sources of heterogeneity in the
consistency-verified network meta-analysis (I2 = 71.0%, 95%
CI: 56.2–80.8), we performed subgroup analyses based on specific
diagnostic subtypes of VCI, including VD, MID, VCIND, and
PSCI. Among these, only the subgroup of patients diagnosed
with VD yielded a stable and consistent network structure. The
subgroup network meta-analysis included studies with cognitive
status outcome of VD patients, for which 13 interventions were
included for comparison in 21 RCTs with 1603 VCI patients (Mo
et al., 2000a,b; Niu, 2007; Zhao et al., 2009; Yin et al., 2011; Li P.
et al., 2012; Li S. et al., 2012; Li W. et al., 2012; Zhao, 2013; Cao
et al., 2014; Li and Jiao, 2014; Li et al., 2014; Cui et al., 2015; Luo
et al., 2015; Zhang et al., 2015; Yang W. H. et al., 2016; Wang,
2017a,b; Hu et al., 2019; Chen et al., 2020; Zhou et al., 2022; Sun,
2025). The subgroup network meta-analysis results are presented
in Supplementary Figure 3. The subgroup network meta-analysis
plot is shown in Supplementary Figure 3A. The forest plot of
the subgroup network meta-analysis (Supplementary Figure 3B)
indicated that among all treatments, SA+P+SC (SMD: 2.55; 95%
CI: 1.58–3.53) was the most effective intervention compared to
SC in improving cognitive status of patients with VD. Statistical
heterogeneity was observed among the included studies, with
an I2 of 67.9 % (95% CI: 48.2–80.0). According to the league
table (Supplementary Table 9) and the P-scores (Supplementary

Figure 3C), SA+P+SC was identified as the most effective treatment
for improving cognitive status, which is consistent with the findings
from previous consistency-verified network meta-analysis. As for
the inconsistency in the node-splitting analysis, the results showed
no significant difference (Supplementary Table 10). The scatter of
studies appeared generally symmetrical around the central vertical
line, and no substantial asymmetry was observed. Egger’s test
yielded a p-value of 0.5175, indicating no statistically significant
evidence of small-study effects or publication bias (Supplementary
Figure 3D).

Meta-regression analysis

To explore potential sources of heterogeneity, meta-regression
analyses were conducted using study-level covariates such as
participants’ mean age, needle retention time (in minutes), weekly
treatment frequency (sessions per week), treatment course (in
weeks), total number of treatment sessions, and cumulative
treatment duration (total minutes across all sessions).

A meta-regression was conducted to investigate whether
the mean age of participants moderated the treatment effect
on cognitive outcomes. The analysis indicated no significant
association between age and cognitive improvement (β = 0.075,
p = 0.438, R2 = 0.011), suggesting that age did not contribute
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FIGURE 3

Meta-regression analyses of covariates associated with cognitive improvement (A) Mean age (years); (B) Needle retention time (minutes); (C) Weekly
treatment frequency (sessions per week); (D) Treatment course (weeks); (E) Total number of treatment sessions; (F) Cumulative treatment duration
(minutes). The results show the relationship between cognitive score improvement and each prespecified study-level covariate. Each dot represents
an observed effect size from an individual treatment arm, with vertical bars indicating standard errors. Red lines represent fitted meta-regression
lines from weighted least squares (WLS) models. Regression coefficient (β), p-value, and R2 are presented within each panel.

meaningfully to the variability in treatment effect estimates
(Figure 3A).

Meta-regression analysis was performed to evaluate the impact
of needle retention time on cognitive outcomes. The analysis
showed no significant association (β = –0.044, p = 0.420,

R2 = 0.012), suggesting that needle retention time did not account
for the heterogeneity in treatment effects (Figure 3B).

Meta-regression analysis assessing the relationship between
weekly acupuncture frequency and cognitive improvement
revealed no significant association (β = 0.054, p = 0.782, R2 = 0.001),
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indicating that treatment frequency did not explain heterogeneity
in outcomes (Figure 3C).

A meta-regression analysis was performed to assess whether the
number of treatment weeks (course duration) was associated with
cognitive improvement. Although a negative trend was observed
(β = −0.181), the association did not reach statistical significance
(p = 0.110, R2 = 0.047), suggesting that course length was not a
major source of heterogeneity (Figure 3D).

Meta-regression analysis examining the relationship between
the total number of treatment sessions and cognitive improvement
revealed no significant association (β = −0.010, p = 0.562,
R2 = 0.006), indicating that the number of sessions did not explain
variability in treatment effects (Figure 3E).

Meta-regression analysis showed a marginally significant
inverse relationship between cumulative treatment duration and
cognitive improvement (β = –0.001, p = 0.055, R2 = 0.067). This
suggests that higher cumulative acupuncture duration may be
weakly associated with diminished cognitive benefits, although the
result did not reach conventional levels of statistical significance
(Figure 3F).

Based on the results of the meta-regression analyses, none of
the individual variables (including participants’ mean age, needle
retention time, weekly treatment frequency, treatment course, total
number of treatment sessions, or cumulative treatment duration)
was identified as a major determinant influencing cognitive
improvement in patients with VCI.

Secondary outcome: activity of daily
living

Regarding the secondary outcome measurement (ADL), the
node-splitting inconsistency test revealed statistically significant
inconsistency in multiple treatment comparisons for the ADL
outcome, including MA+SA+SC vs MA+SC, MA+SA+SC vs P+SC,
MA+SA+SC vs SC, and MA+SC vs SC (all p < 0.05). Due to
these comparisons involve core treatment nodes and demonstrated
substantial differences between direct and indirect estimates, the
overall network may lack interpretability and methodological
validity. Therefore, a reliable network meta-analysis could not
be performed for ADL outcomes based on the available data.
Additional high-quality trials with consistent comparator arms are
needed to enable robust synthesis of ADL-related outcomes.

Secondary outcome: severe adverse
effects

As a secondary outcome, the occurrence of severe adverse
effects associated with the interventions was examined. However,
none of the included studies reported any events classified as severe
adverse effects. This absence may reflect the generally favorable
safety profile of the interventions under investigation, particularly
acupuncture-based therapies, which are typically associated with
low rates of serious complications. Nevertheless, the lack of severe
adverse effects reporting should be interpreted with caution, as
it does not necessarily indicate the true absence of such events.

Potential underreporting or insufficient safety monitoring in the
original studies cannot be ruled out.

Risk of bias assessment

The quality assessment results are presented in Supplementary
Table 6. Among the 40 included RCTs, 21 studies were judged to be
at “low risk” of bias for all domains, and the other 19 were judged
to raise “some concerns” in at least one domain for the result, but
not to be at high risk of bias for any domain. The reasons causing
risk of bias to the articles were mainly in domain 1, arising from
the randomization process which lack specific description of the
sequence generation process. The traffic light plot and weighted
bar plot are showed in Figure 4. The assessment details are listed
in Supplementary Tables 11, 12.

CINeMA assessment

The certainty of evidence was assessed for each pairwise
comparison using the CINeMA framework, which applies the
GRADE approach to network meta-analysis. The CINeMA
assessment report is presented in Supplementary Table 13.

The comparison SA+P+SC vs SC was rated as having high
confidence, as no concerns were identified across all six GRADE
domains. Although no direct studies were included in the network
for this comparison, the indirect evidence was deemed coherent,
precise, and based on studies at low risk of bias, resulting in a
robust overall rating. As for the comparison MA+P+SC vs SC was
rated as having low confidence. While no concerns were noted
regarding indirectness, imprecision, or incoherence, the within-
study bias was rated as “some concerns,” and heterogeneity was also
identified as an area of concern. These two domains contributed
to a downgrading of the overall confidence level. These findings
suggest that, while SA+P+SC may have a more reliably estimated
effect relative to SC, the evidence for MA+P+SC remains more
uncertain due to methodological and variability concerns within
the contributing studies.

Discussion

In the final consistency-verified network meta-analysis, 26
randomized controlled trials involving 2,034 patients with VCI
were included. The results indicated that among all treatments,
SA+P+SC was the most effective intervention compared to SC
in improving cognitive status. Moreover, all types of acupuncture
therapies (AA, EA, MA, or SA) combined with P or SC showed
significantly greater efficacy in enhancing cognitive function
compared to SC alone. No severe adverse effects were reported
in any of the included interventions. These findings suggest
that acupuncture, particularly SA combined with P or SC,
should be considered an effective and safe treatment option for
patients with VCI.

In the initial network meta-analysis based on the full dataset,
no significant inconsistency was detected via the node-splitting
model (all p > 0.05), suggesting structural coherence of the
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FIGURE 4

Risk of bias assessment using RoB 2.0 tool (A) Traffic light plot;
(B) Overall risk of bias by domain.

network. However, Egger’s test indicated the presence of potential
publication bias (p < 0.05), raising concerns regarding the
overestimation of treatment effects. After excluding five studies
with high risk of publication bias, the Egger’s test result improved
(non-significant p-value), but inconsistency emerged in several key
comparisons, including MA+SA+SC vs. MA+SC, MA+SA+SC vs.
P+SC, and MA+SC vs P+SC (all p < 0.05) in the publication bias-
adjusted network meta-analysis. This suggested that the removal of
certain studies disrupted the balance between direct and indirect
evidence. To resolve this, four studies were then simultaneously
excluded based on their identified contribution to inconsistency.
The final consistency-verified network meta-analysis conducted
on the refined dataset showed no evidence of publication bias
(Egger’s test, p > 0.05) and no statistically significant inconsistency
across any treatment comparisons (all node-splitting p > 0.05). Our

sensitivity analysis strategy, which involved stepwise exclusion of
studies at high risk of bias, was aligned with recommendations from
the Cochrane Handbook and previous methodological research
emphasizing the robustness and reliability of the network meta-
analysis findings (Donahue et al., 2018; Kiefer et al., 2020; Higgins
et al., 2024).

The observed in the final consistency-verified network meta-
analysis (I2 = 71.0%; 95% CI: 56.2–80.8) may resulted from
multiple sources. However, results from subgroup (Supplementary
Figure 3C) and meta-regression analyses (Figure 3) indicated
that neither the differences in VCI subtype diagnoses nor
covariates such as participants’ mean age, needle retention time,
treatment frequency, treatment duration, total number of sessions,
or cumulative treatment time were major contributors to the
observed heterogeneity. The observed heterogeneity may be
explained by several factors. First, the diversity of acupuncture
interventions across the included studies contributed substantially
to the variation. Second, the absence of standardized treatment
protocols for VCI patients may have further increased clinical
heterogeneity. Additionally, the severity of VCI among participants
was not consistently reported, which could have influenced
treatment outcomes and added to the variability. Although these
sources of heterogeneity exist, they may better reflect real-
world clinical settings, where both the presentation of VCI
and the application of acupuncture therapies are inherently
heterogeneous.

Several recent network meta-analyses have provided valuable
insights into the use of non-pharmacological therapies for VCI
and VD. Wen et al. (2022) focused on acupuncture modalities
and found that combined therapies such as EA+SA+ BA
and MB+BA were most effective in improving cognition and
daily function among VD patients. Their study highlights the
potential of integrated acupuncture techniques. Li et al. (2023)
examined interventions in patients with VCIND and concluded
that MA combined with traditional Chinese herbal decoction,
followed by EA and MA plus piracetam, yielded the greatest
cognitive improvements. Their findings emphasize the role of
early integrative treatment in delaying disease progression. Yi
et al. (2024) expanded the scope to various non-pharmacological
therapies for VD and reported that MA with MB and conventional
treatment (ACUP_MB_CT) had the highest efficacy for both
cognitive and functional outcomes, supporting the utility of multi-
modal approaches in dementia care. In contrast to these studies, our
analysis included a wider VCI population (PSCI, MID, VCIND and
VD) and directly compared four acupuncture types (MA, SA, EA,
AA) with P, CR, and SC. We found that SA+P+SC and MA+P+SC
were the most effective strategies, and that all acupuncture types
combined with P or SC were significantly superior to standard
care alone. These findings reinforce the role of acupuncture
as a beneficial adjunct in the comprehensive management of
VCI.

The minimal clinically important difference (MCID) is an
instrument that can target meaningful clinical changes within a
group (Jones, 2001; Jones et al., 2016; Alma et al., 2018). In our
study, we used standardized mean difference (SMD) to analyze the
improvement in cognitive status in the MMSE, HDS, MoCA, and
ADAS-cog. According to our study results, SA+P+SC (SMD: 2.04;
95% CI: 1.21–2.86) was the most effective intervention compared
to SC in improving cognitive status. However, no study reported
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the MCID of MMSE, MoCA, HDS or ADAS-cog in VCI patients.
Although a previous studies have suggested that a change of
1.4–1.7 points in MMSE may represent the MCID in patients
with Alzheimer’s disease (Watt et al., 2021), this threshold may
not be directly applicable to individuals with vascular cognitive
impairment due to distinct differences in pathophysiology and
clinical presentation. Due to the lack of established MCID values
for MMSE, MoCA, HDS, and ADAS-cog in VCI patients, we
could not confirm whether the observed improvements were
clinically meaningful. While SA+P+SC showed the largest effect
size, the clinical relevance remains uncertain. Establishing VCI-
specific MCID thresholds is essential to better delineate the clinical
significance of treatment outcomes.

To further explore the characteristics of the most effective
interventions (SA+P+SC and MA+SA+SC), we analyzed the
frequency of acupoint selection across the included studies. A total
of 65 unique acupoints were extracted from the included studies
(Table 3). Among them, GV20 (Baihui) was the most selected point,
followed by EX-HN1 (Sishencong), and GV24 (Shenting). Other
frequently used points included ST36 (Zusanli), PC6 (Neiguan),
KI3 (Taixi), SP6 (Sanyinjiao), GB20 (Fengchi), GV26 (Shuigou),
and ST40 (Fenglong). Notably, GV20, EX-HN1, and GV24 are
located on the scalp and are commonly used in cognitive-related
scalp acupuncture protocols. Others, such as ST36, PC6, and SP6,
are manual acupoints associated with general neurological and
systemic regulation.

In neuroimaging studies, SA (e.g., GV20 and EX-HN1) and
MA (e.g., KI3 and ST36) have been shown to enhance neural
activity in the anterior cingulate cortex, hippocampus, and higher-
order functional areas within the frontoparietal network, which are
critically involved in working memory, attention, and executive
decision-making (Zhou and Jin, 2008; Chen et al., 2014; Chung
et al., 2019; Wang et al., 2024). Additionally, meta-analyses
involving dementia patients have identified these brain regions as
among the most functionally impaired and thus important targets
for therapeutic stimulation (Cao et al., 2020). Furthermore, manual
acupuncture at GB20 has demonstrated effects on cerebral arterial
circulation, particularly impacting the basilar artery (Im et al.,
2014). Collectively, these findings suggest that acupuncture may
confer cognitive benefits through modulation of neural activity in
regions associated with attention, cognition, and memory, as well
as through improved cerebral blood flow.

These findings suggest a convergence of clinical preference
toward specific acupoints for improving cognitive outcomes in
patients with VCI. Although these acupoints are commonly used
in the included studies and have shown promising effects in
the treatment of VCI, there is currently no established standard
acupoint combination. Further research is required to determine
the optimal combination of acupoints for VCI treatment.

Limitations

This study had several limitations. First, although 40 RCTs were
included, the reported methodological quality was unsatisfactory.
The authors rarely specified the details of the method of
randomization, the allocation concealment, or blinding of the
participants and providers, which led to a certain degree of bias.

Second, the included 40 RCTs did not consider the severity of
VCI. Therefore, we may obtain a generally recommended treatment
for patients with general VCI instead of treatments specified for
those with different severities of VCI. Moreover, as for current
therapies for VCI patients, no standardized protocols were available
in conventional treatment (P and CR), SC or Chinese medicine
treatments, which may lead to heterogeneity. Consequently, owing
to the diverse treatments in acupuncture, we observed considerable
heterogeneity in our study, which was another limitation.

Conclusion

In the final consistency-verified network meta-analysis of 26
RCTs including 2,034 VCI patients, SA+P+SC was identified
as the most effective treatment for improving cognitive status.
All acupuncture types (AA, EA, MA, SA) combined with
pharmacotherapy or standard care were significantly more effective
than standard care alone, with no severe adverse effects reported.
These findings suggest that acupuncture, particularly SA combined
with P or SC, is a safe and effective adjunctive treatment for vascular
cognitive impairment. However, due to the lack of standardized
diagnostic criteria, treatment protocols, and clinically established
MCID thresholds specific to VCI, the clinical significance of
cognitive improvements remains to be fully elucidated. High-
quality RCTs with standardized protocols are warranted to further
validate these findings.
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Sterne, J. A. C., Savović, J., Page, M. J., Elbers, R. G., Blencowe, N. S., Boutron, I.,
et al. (2019). RoB 2: A revised tool for assessing risk of bias in randomised trials. Bmj
366, l4898. doi: 10.1136/bmj.l4898

Su, X. T., Sun, N., Zhang, N., Wang, L. Q., Zou, X., Li, J. L., et al. (2021). Effectiveness
and safety of acupuncture for vascular cognitive impairment: A systematic review and
meta-analysis. Front. Aging Neurosci. 13:692508. doi: 10.3389/fnagi.2021.692508

Sun, Y. A. L. (2025). Clinical observation on electroacupuncture at Yongquan (KI1)
and Neiguan (PC6) points in the treatment of vascular dementia. China Med. Herald
23, 162–164. doi: 10.16367/j.issn.1003-5028.2022.12.0396

Tan, Q., Liu, X., Xu, S., Chen, J., Li, W., Zhang, S., et al. (2024). Global trends
and hotspots in research on acupuncture for neurodegenerative diseases over the last
decade: A bibliometric and visualization analysis. Front. Aging Neurosci. 16:1390384.
doi: 10.3389/fnagi.2024.1390384

Tan, T., Qin, Z., and Yan, J. (2017). Clinical study on treatment of vascular dementia
with acupuncture for regulating heart and tongdu. J. Trad. Chinese Med. 23, 66–68.
doi: 10.13862/j.cnki.cn43-1446/r.2017.04.020

Teng, X.-Y., and Lai, Z.-J. (2012). Clinical efficacy observation of scalp-acupuncture-
based therapy for vascular dementia. J. Acupunct. Tuina Sci. 10, 34–37. doi: 10.1007/
s11726-012-0566-0

van der Flier, W. M., Skoog, I., Schneider, J. A., Pantoni, L., Mok, V., Chen,
C. L. H., et al. (2018). Vascular cognitive impairment. Nat. Rev. Dis. Primers 4:18003.
doi: 10.1038/nrdp.2018.3

Wang, C. A. Y. (2022). Clinical observation on acupuncture combined with
auricular acupressure in the treatment of vascular dementia. Shanghai J. Acupunct.
Moxibustion 41, 219–224. doi: 10.13460/j.issn.1005-0957.2022.03.0219

Wang, F. (2017a). Acupuncture at baihui and sishencong in treatment of vascular
dementia of phlegm obstructing intelligence type. Liaoning J. Trad. Chinese Med. 44,
2617–2619. doi: 10.13192/j.issn.1000-1719.2017.12.051

Wang, F. (2017b). Acupuncture at wushen points in treatment of vascular dementia
of relieving delay detention. Liaoning J. Trad. Chinese Med. 44, 2403–2405. doi: 10.
13192/j.issn.1000-1719.2017.11.054

Wang, X., Zhou, H., Yan, C. Q., Shi, G. X., Zhou, P., Huo, J. W., et al. (2024).
Cognitive and hippocampal changes in older adults with subjective cognitive decline
after acupuncture intervention. Am. J. Geriatr. Psychiatry 32, 1014–1027. doi: 10.1016/
j.jagp.2024.03.001

Watt, J. A., Veroniki, A. A., Tricco, A. C., and Straus, S. E. (2021). Using a
distribution-based approach and systematic review methods to derive minimum
clinically important differences. BMC Med. Res. Methodol. 21:41. doi: 10.1186/s12874-
021-01228-7

Wen, J., Cao, Y., Chang, S., Huang, Q., Zhang, Z., Wei, W., et al. (2022). A network
meta-analysis on the improvement of cognition in patients with vascular dementia by
different acupuncture therapies. Front. Neurosci. 16:1053283. doi: 10.3389/fnins.2022.
1053283

Xu, M., Yang, C., Nian, T., Tian, C., Zhou, L., Wu, Y., et al. (2023). Adverse effects
associated with acupuncture therapies: An evidence mapping from 535 systematic
reviews. Chin. Med. 18:38. doi: 10.1186/s13020-023-00743-7

Yang, A., Wu, H.-M., Tang, J.-L., Xu, L., Yang, M., and Liu, G.-J. (2016). Acupuncture
for stroke rehabilitation. Cochrane Database Syst. Rev. 8, 3359–3361. doi: 10.1002/
14651858.CD004131.pub3

Yang, W. H., Liu, F. G., and Shu, H. M. (2016). Observation on curative effect of
acupuncture combined with western medicine and western medicine in treatment of

Frontiers in Aging Neuroscience 20 frontiersin.org

https://doi.org/10.3389/fnagi.2025.1559388
https://doi.org/10.1136/thorax.56.11.880
https://doi.org/10.2147/copd.S117378
https://doi.org/10.2147/copd.S117378
https://doi.org/10.1186/s12874-020-0917-3
https://doi.org/10.1186/s12874-020-0917-3
https://doi.org/10.16386/j.cjpccd.issn.1004-6194.2019.08.015
https://doi.org/10.3389/fnagi.2023.1181160
https://doi.org/10.3389/fnagi.2023.1181160
https://doi.org/10.3969/j.issn.1005-0957.2012.11.806
https://doi.org/10.13703/j.0255-2930.2014.05.012
https://doi.org/10.13703/j.0255-2930.2014.05.012
https://doi.org/10.13703/j.0255-2930.2012.01.005
https://doi.org/10.1016/j.eclinm.2024.102868
https://doi.org/10.3969/j.issn.1005-0957.2012.07.467
https://doi.org/10.3969/j.issn.1005-0957.2012.07.467
https://doi.org/10.3969/j.issn.1005-9202.2025.04.029
https://doi.org/10.3969/j.issn.1008-0805.2015.03.053
https://doi.org/10.3969/j
https://doi.org/10.3969/j
https://doi.org/10.13703/j.0255
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.13460/j.issn.1005
https://doi.org/10.1136/bmj.g5630
https://doi.org/10.3969/j.issn.1672?2779.2023.13.040
https://doi.org/10.19656/ j.cnki.1002-2406.200104
https://doi.org/10.1186/s12874-015-0060-8
https://doi.org/10.1007/s13311-021-01170-y
https://doi.org/10.1007/s13311-021-01170-y
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.05.041
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.05.041
https://doi.org/10.16367/j.issn.1003-5028.2022.12.0396
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.3389/fnagi.2021.692508
https://doi.org/10.16367/j.issn.1003-5028.2022.12.0396
https://doi.org/10.3389/fnagi.2024.1390384
https://doi.org/10.13862/j.cnki.cn43-1446/r.2017.04.020
https://doi.org/10.1007/s11726-012-0566-0
https://doi.org/10.1007/s11726-012-0566-0
https://doi.org/10.1038/nrdp.2018.3
https://doi.org/10.13460/j.issn.1005-0957.2022.03.0219
https://doi.org/10.13192/j.issn.1000-1719.2017.12.051
https://doi.org/10.13192/j.issn.1000-1719.2017.11.054
https://doi.org/10.13192/j.issn.1000-1719.2017.11.054
https://doi.org/10.1016/j.jagp.2024.03.001
https://doi.org/10.1016/j.jagp.2024.03.001
https://doi.org/10.1186/s12874-021-01228-7
https://doi.org/10.1186/s12874-021-01228-7
https://doi.org/10.3389/fnins.2022.1053283
https://doi.org/10.3389/fnins.2022.1053283
https://doi.org/10.1186/s13020-023-00743-7
https://doi.org/10.1002/14651858.CD004131.pub3
https://doi.org/10.1002/14651858.CD004131.pub3
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/


fnagi-17-1559388 June 10, 2025 Time: 12:54 # 21

Liao et al. 10.3389/fnagi.2025.1559388

mild to moderate vascular dementia. Modern J. Integr. Trad. Chinese Western Med. 25.
doi: 10.3969/j.issn.1008-8849.2016.30.019

Yi, Y., Qu, Y., Lv, S., Zhang, G., Rong, Y., and Li, M. (2024). Comparative efficacy
and safety of non-pharmacological interventions as adjunctive treatment for vascular
dementia: A systematic review and network meta-analysis. Front. Neurol. 15:1397088.
doi: 10.3389/fneur.2024.1397088

Yin, J. Q., Li, L. H., and Feng, A. C. (2011). Clinical observation on the improvement
of symptoms of patients with vascular dementia by electroacupuncture at scalp points.
Chin. Arch. Trad. Chinese Med. 29:6. doi: 10.13193/j.archtcm.2011.02.193.yinjq.006

Zhan, J., Pan, R., Guo, Y., Zhan, L., He, M., Wang, Q., et al. (2016). [Acupuncture
at Baihui(GV 20) and Shenting(GV 24) combined with basic treatment and regular
rehabilitation for post-stroke cognitive impairment: A randomized controlled trial].
Zhongguo Zhen Jiu 36, 803–806. doi: 10.13703/j.0255-2930.2016.08.007

Zhang, L., Han, W., and Cheng, H. (2015). Observation of clinical curative effect
on vascular dementia with Tongdu Tiaoshen acupuncture. Clin. J. Trad. Chin. Med.
27:299. doi: 10.16448/j.cjtcm.2015.0299

Zhang, R., Li, J., and Li, X. (2019). Effect of xinnao kaiqiao acupuncture on non-
dementia vascular cognitive impairment. J. Trad. Chin. Med. 60:12. doi: 10.13288/j.
11-2166/r.2019.12.012

Zhang, S. Q., Ma, S., Yang, T. S., and Zhang, M. (2024). Clinical observation on
treatment of Alzheimer’s disease with Sun’s scalp-abdominal acupuncture combined
with donepezil hydrochloride. Zhen Ci Yan Jiu 49, 506–511. doi: 10.13702/j.1000-0607.
20230220

Zhang, Y., Li, Z., and Wang, M. (2024). Clinical study on time-selected acupuncture
based on meridian flow combined with conventional therapy for the treatment of
non-dementia vascular cognitive impairment. New Chinese Med. 56, 149–154. doi:
10.13457/j.cnki.jncm.2024.07.030

Zhao, L., Zhang, H., Zheng, Z., and Huang, J. (2009). Electroacupuncture on the
head points for improving gnosia in patients with vascular dementia. J. Tradit. Chin.
Med. 29, 29–34. doi: 10.1016/s0254-6272(09)60027-3

Zhao, Z. (2013). Clinical observation on 60 cases of vascular dementia treated by
acupuncture. Acta Chin. Med. Pharmacol. 41:32. doi: 10.19664/j.cnki.1002-2392.2013.
03.032

Zhou, Y., and Jin, J. (2008). Effect of acupuncture given at the HT 7, ST 36, ST 40
and KI 3 acupoints on various parts of the brains of Alzheimer’ s disease patients.
Acupunct. Electrother. Res. 33, 9–17.

Zhou, Y., Zhang, J., and Liu, H. (2022). Clinical study on acupuncture treatment for
vascular dementia. J. Pract. Trad. Chin. Med. 38, 1754–1757.

Frontiers in Aging Neuroscience 21 frontiersin.org

https://doi.org/10.3389/fnagi.2025.1559388
https://doi.org/10.3969/j.issn.1008-8849.2016.30.019
https://doi.org/10.3389/fneur.2024.1397088
https://doi.org/10.13193/j.archtcm.2011.02.193.yinjq.006
https://doi.org/10.13703/j.0255-2930.2016.08.007
https://doi.org/10.16448/j.cjtcm.2015.0299
https://doi.org/10.13288/j.11-2166/r.2019.12.012
https://doi.org/10.13288/j.11-2166/r.2019.12.012
https://doi.org/10.13702/j.1000-0607.20230220
https://doi.org/10.13702/j.1000-0607.20230220
https://doi.org/10.13457/j.cnki.jncm.2024.07.030
https://doi.org/10.13457/j.cnki.jncm.2024.07.030
https://doi.org/10.1016/s0254-6272(09)60027-3
https://doi.org/10.19664/j.cnki.1002-2392.2013.03.032
https://doi.org/10.19664/j.cnki.1002-2392.2013.03.032
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/

	Comparisons of acupuncture therapies combining conventional treatment in the management of vascular cognitive impairment: a systematic review and network meta-analysis
	Background
	Methods
	Study design
	Search strategy
	Study selection criteria
	Data extraction
	Outcome measurements
	Network meta-analysis
	Inconsistency assessment
	Publication bias
	Sensitivity analysis
	Subgroup analysis
	Meta-regression analysis
	Risk of bias assessment
	CINeMA assessment

	Results
	Study identification
	Characteristics of the included patients
	Primary outcome: cognitive status
	Inconsistency assessment
	Publication bias
	Sensitivity analysis
	Publication bias-adjusted network meta-analysis
	Consistency-verified network meta-analysis
	Subgroup analysis
	Meta-regression analysis
	Secondary outcome: activity of daily living
	Secondary outcome: severe adverse effects
	Risk of bias assessment
	CINeMA assessment

	Discussion
	Limitations

	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


