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Abstract: Objective: To systematically evaluate the clinical efficacy of traditional Chinese acupuncture and moxibus-
tion in treating post-stroke aphasia through meta-analysis. Methods: Major Chinese and international databases
were searched from their inception to December 2023. The search terms included “randomized controlled clinical
studies on acupuncture treatment for stroke-related aphasia”. After screening by specialists, the selected studies
were analyzed using RevMan 5.3 software. Results: A total of 1,900 documents were retrieved, of which 10 stud-
ies involving 848 cases met the inclusion criteria and were included in the meta-analysis. The results indicated
that traditional Chinese acupuncture could enhance the effectiveness of language rehabilitation training both as a
standalone treatment and in combination with other assessment measures. Acupuncture improved the clinical ef-
fectiveness of language rehabilitation training for patients with post-stroke aphasia (RR = 3.75, 95% CI [2.54, 2.55],
P < 0.00001). When combined with language rehabilitation therapy, acupuncture significantly improved patients’
comprehension (MD = 0.95, 95% CI [0.89, 1.02], P < 0.00001), repetition (MD = 0.82, 95% CI [0.76, 0.88], P <
0.00001), reading (MD = 1.95, 95% CI [1.89, 2.01], P < 0.00001), and spontaneous speech abilities (MD = 10.90,
95% CI [9.56, 12.23], P < 0.00001), compared to the control group. Conclusion: Acupuncture improves the clinical
efficacy of language rehabilitation training for stroke-related aphasia. It also enhanced patients’ comprehension,
repetition, and spontaneous speech abilities more effectively than monotherapy. However, the overall quality of
the included studies was low, emphasizing the need for high-quality randomized controlled trials to further validate
these findings.
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Introduction

Stroke, often referred to as a “brain attack”, is
a serious neurological disorder caused primar-
ily by ischemic stroke (due to vascular block-
age) or hemorrhagic stroke (from blood vessel
rupture) [1, 2]. Both types result in a sudden
interruption of blood supply to specific brain
regions, leading to brain cell damage or even
death [3, 4]. Despite advancements in diagnos-
tic and therapeutic techniques that have low-
ered stroke-related mortality, many patients
still experience varying degrees of tissue dam-
age. Among the complications, aphasia is com-
mon and significantly impacts patients’ quality
of life by impairing their ability to communi-

cate [5, 6]. Thus, effectively improving aphasic
symptoms is essential for enhancing patient
outcomes.

Traditionally, speech therapy has been the most
widely used and effective treatment for apha-
sia. It involves the restoration of language abili-
ties through patient cooperation with profes-
sional speech therapists, undergoing structured
training and exercises. However, achieving opti-
mal treatment outcomes through this method
alone remains challenging [7, 8]. The rehabilita-
tion of post-stroke aphasia typically relies
on non-pharmacologic approaches, including
speech rehabilitation, neuromodulation tech-
nology, and behavioral guidance techniques. In
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recent years, acupuncture therapy has gained
popularity for rehabilitating patients with post-
stroke sequelae and has been recommended
by international guidelines as a viable treat-
ment option for post-stroke rehabilitation [9].

Several systematic reviews and meta-analyses
have been conducted on the efficacy of acu-
puncture and moxibustion in treating post-
stroke aphasia, but their conclusions have
been inconsistent, complicating evidence-
based decision-making [10]. Given this back-
ground, the present study aims to systemati-
cally evaluate the efficacy of acupuncture
combined with language rehabilitation therapy
for post-stroke aphasia, providing robust evi-
dence to inform clinical practice.

Materials and methods
Literature search

A comprehensive search was conducted across
major domestic and international databases,
including CNKI, WanFang, PubMed, and VIP.
The search strategy focused on three main
aspects: clinical conditions (stroke, cerebral
infarction, aphasia, cerebral hemorrhage), re-
habilitation methods (acupuncture, moxibus-
tion, electroacupuncture), and study design
(randomized controlled trials). The search peri-
od covered from the inception of each data-
base to 2023. This study’s protocol was
registered with the International Prospective
Register of Systematic Reviews (registration
number: CRD42024572088).

Inclusion criteria

(1) Study Type: All clinical randomized con-
trolled trials evaluating the effectiveness of
acupuncture combined with language rehabili-
tation therapy for post-stroke aphasia were
included. (2) Study Subjects: Patients diag-
nosed with post-stroke aphasia were eligible,
irrespective of their source, age, gender, or
race [11]. (3) Intervention Measures: The exper-
imental group received acupuncture (including
traditional acupuncture, electroacupuncture,
and moxibustion) combined with language
rehabilitation therapy, while the control group
received only language rehabilitation therapy.
(4) Outcome Events: The primary outcome was
the overall efficacy rate. Secondary outcomes
included comprehension ability, repetition abil-
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ity, communication ability, and spontaneous
speech ability.

Exclusion criteria

(1) Aphasia caused by conditions other than
stroke. (2) Studies that did not meet the estab-
lished research criteria. (3) Publications that
were conference reports, appeared in illegal
journals, or were meta-analyses. (4) Articles
published multiple times in different journals.
(5) Studies that only involved literature review
results. (6) Treatments for aphasia that did not
include language rehabilitation therapy and/or
combined acupuncture therapy.

Literature quality assessment and data extrac-
tion

The quality of the included studies was
assessed using the risk of bias tool for random-
ized controlled trials provided by the Cochrane
Collaboration in Review Manager 5.3 [12]. Key
domains assessed included study methods,
blinding, allocation concealment, complete-
ness of results, and potential bias. The risk
level of bias was categorized based on these
assessments. Literature screening and data
extraction were independently conducted by
Jixin Li and Yingping Jiang, with disagreements
resolved through discussion or consultation
with a third party. Initially, titles and abstracts
were screened to identify possibly eligible arti-
cles, which were then subjected to full-text
review for final inclusion. Quality assessment
focused on methodological rigor and evidence
quality, performed independently by Jixin Li and
Yingping lJiang. Disputes were resolved using
the aforementioned approach.

Data analysis

The clinical efficacy of acupuncture for post-
stroke aphasia was evaluated using Review
Manager 5.3. Treatment effectiveness was
analyzed as a dichotomous variable, with the
odds ratio (OR) as the effect measure. Com-
prehension ability, repetition ability, reading
ability, and spontaneous speech ability were
treated as continuous variables, with the mean
difference used as the statistical measure. The
95% confidence intervals were calculated.
Meta-analysis employed fixed-effect or ran-
dom-effect models based on study heterogene-
ity. The |2 statistic was used to assess hetero-
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Initial Literature Search Results(n=1900)

v

Initial Literature Search Results(n=35)

Y

Final included document(n=10)

geneity: 12 < 25% indicated low heterogeneity, I
> 50% indicated moderate heterogeneity, and
12> 75% indicated high heterogeneity. Subgroup
analysis was conducted to explore sources of
heterogeneity. A P-value < 0.05 was considered
significant.

Results
Literature search results

The initial search yielded 1,900 documents.
After screening titles and abstracts, 1,865 doc-
uments were excluded for not meeting the
inclusion criteria. The remaining 35 documents
underwent full-text review, and 25 were deemed
ineligible. Consequently, 10 articles were in-
cluded, all of which were published studies con-
ducted in China [13-22]. The literature search
and selection process are illustrated in Figure
1.

General characteristics of included literature

The study included 10 articles with a total of
848 patients: 436 in the experimental group
and 412 in the control group. The basic charac-
teristics of the included studies are presented
in Table 1.

Overall quality assessment of included litera-
ture

The overall quality of the included studies was
deemed fair.
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Exclude after reading the title and abstract(n=1865)
1.
25,
3.

Duplicate Document Detection(n=1150)
Non-clinical trial(n=620)
Incorrect Article Title(n=95)

Read the full article and exclude(n=25)
1.The experimental design is not reasonable(n=15)
2. Data missing(10)

Figure 1. Research flow chart.

Randomization: Nine articles were assessed as
low risk for randomization; seven explicitly used
the random number table method, and two
used the block randomization method [26].
One article did not specify the randomization
method and was thus assessed as having an
unclear risk.

Blinding and Allocation Concealment: None of
the 10 articles described blinding or allocation
concealment methods, leading to an assess-
ment of unclear risk.

Completeness of Data: All 10 articles present-
ed complete data with no dropouts, indicating
low risk.

Outcome Reporting: Nine articles provided
complete outcome data and were assessed as
low risk. One article only reported treatment
efficacy rates without relevant sub-outcome
indicators, resulting in an unclear risk ass-
essment.

Potential Bias: None of the 10 articles men-
tioned potential biases that could affect the
results, leading to an unclear risk assessment.
The quality assessment results are illustrated
in Figures 2 and 3.

Meta-analysis results

Overall efficacy of acupuncture treatment: The
meta-analysis of the efficacy of acupuncture
treatment for post-stroke aphasia showed that
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Table 1. General characteristics of included literature

Case Intervention measurement
Included study Experimental  Control ) Primary outcome indicator
group group Experimental group Control group
ZQ Wang et al 2022 [13] 60 60 Acupuncture + speech rehabilitation training Speech rehabilitation training Overall efficacy rate + Chinese aphasia test method
KK Zhang et al 2019 [14] 45 32 Acupuncture + mild moxibustion Needling Overall efficacy rate + Chinese aphasia test method
L Liu et al 2019 [15] 42 43 Acupuncture + speech rehabilitation training Speech rehabilitation training Overall efficacy rate + Chinese aphasia test method
QS Huang et al 2022 [16] 58 57 Acupuncture + speech rehabilitation training Speech rehabilitation training Overall efficacy rate + Chinese aphasia test method
PX Weng et al 2019 [17] 45 45 Acupuncture + speech rehabilitation training Speech rehabilitation training Overall efficacy rate + Chinese Aphasia Test + SAQOL-39g
XF Jiang et al 2020 [18] 40 37 Acupuncture and moxibustion Speech rehabilitation training Overall efficacy rate + Chinese aphasia test method
HM Xu et al 2017 [19] 43 43 Acupuncture and moxibustion Conventional method Overall efficacye rate + Chinese aphasia test method
ZL Ding et al 2017 [20] 32 31 Acupuncture + Traditional Chinese medicine +  Conventional western medicine  Overall efficacy rate + Chinese aphasia test + syndrome score
conventional Western medicine
XJYin et al 2019 [21] 24 17 Acupuncture + speech rehabilitation training Speech rehabilitation training Overall efficacy rate + Chinese aphasia test method
LY Tang et al 2016 [22] 47 47 Acupuncture and moxibustion Western medicine Overall efficacy rate + Chinese aphasia test method
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Figure 2. Bias risk analysis for included trials.
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Figure 3. Summary of risk of bias in included trials.

all selected studies used aphasia treatment
efficacy rate as the primary outcome indicator
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[10-20]. The forest plot is presented in Figure
4. The heterogeneity test indicated homogene-
ity among the studies (x> = 6.90, df = 9, P =
0.65, 12 = 0%), so a fixed-effects model was
used. The combined effect size was OR = 3.75,
95% CI [2.54, 5.55], Z = 6.62 (P < 0.00001),
indicating a significant difference (Figure 4).

Comprehension ability based on Chinese Ap-
hasia Examination scoring criteria: This analy-
sis included 5 articles with 440 patients.
The statistical results based on the Chinese
Aphasia Examination scoring criteria are shown
in Figure 5. The heterogeneity test results were
x?=4.59, df = 4, P = 0.33, I2 = 13%, indicating
low heterogeneity. A random-effects model was
adopted, yielding a combined effect size of MD
= 0.95, 95% CI [0.89, 1.02], Z = 29.29 (P <
0.00001), indicating a significant difference.

Repetition ability based on Chinese Aphasia
Examination scoring criteria: This analysis
included 5 articles with 440 patients. The
results based on the Chinese Aphasia
Examination scoring criteria are shown in
Figure 6. The heterogeneity test results were x?2
=12.88, df = 4, P = 0.01, I> = 69%, indicating
moderate heterogeneity. A fixed-effects model
was used, and the combined effect size was
MD = 0.82, 95% CI [0.76, 0.88], Z = 25.08 (P <
0.00001).

Reading ability based on Chinese Aphasia
Examination scoring criteria: This analysis
included 5 articles with 440 patients. The sta-
tistical results are shown in Figure 7. The het-
erogeneity test results were x? = 13.43, df = 4,
P < 0.00001, 12 = 70%, indicating high hetero-
geneity. A fixed-effects model was used, and
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
HM Xu2017 41 43 34 43 57% 5.43[1.10, 26.83)
KK Zhang2019 43 45 28 32 52% 3.07[0.53,17.90] =
L Liu2019 56 60 48 60 11.5% 3.50[1.06,11.57] &)
LY Tang2016 45 47 34 47 52% 8.60[1.82, 40.69) P
PXWeng2019 37 45 25 45 159% 3.70[1.41,9.70] D S
QS Huang2022 52 58 43 57 161% 2.82[1.00,7.97] =
XF Jiang2020 36 40 27 37 101% 3.33(0.94,11.78] T
XJ Yin2019 23 24 7 17 1.2% 32.86 [3.56,303.41)
ZL Ding2007 25 32 19 31 152% 2.26 [0.75,6.82] BE (-
ZQ Wang2022 37 42 33 43 139% 2.24[0.69,7.24) FF = =
Total (95% CI) 436 412 100.0% 3.75 [2.54, 5.55] L 4
Total events 395 298
Heterogeneity: Chi*= 6.90, df= 9 (P = 0.65); F= 0% o 0 041 ; 1’0 100=

Test for overall effect: Z= 6.62 (P < 0.00001) Favours [experimental] Favours [control]

Figure 4. Comparison of clinical efficacy of acupuncture combined with speech rehabilitation for post-stroke aphasia.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed. 95% CI
HM Xu2017 321 035 42 237 032 43 19.9% 0.84([0.70, 098]
PX¥Weng2019 333 022 45 229 035 45 27.8% 1.04[0.921.16]
Q@5 Huang2022 387 043 58 291 0.31 57 21.7% 0896[0.82,1.10]
ZL Ding2007 388 032 32 302 038 32 137% 086[079,1.13]
Z0Wang2022 351 034 43 259 039 43 17.0% 0.982[077,1.07)
Total (95% CI) 220 220 100.0% 0.95[0.89,1.02]

100 -0 0 50 100
Favours [experimental] Favours [control]

Heterogeneity: Chi*= 4.59 df=4 (P =0.33), F=13%
Test for overall effect: Z= 29.29 (P < 0.00001)

Figure 5. Comparison of comprehension scores in post-stroke aphasia treated with acupuncture and speech reha-
bilitation.

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
HM Xu2017 421 032 42 315 045 43 150% 1.06[0.89, 1.23)
PX\Weng2019 368 054 45 284 051 45 87% 0.84[0.62 1.06)
QS5 Huang2022 389 037 58 315 029 57 279% 084([0.72 096]
ZL Ding2007 377 022 32 302 018 32 424% 075(0.65 085]
ZQ'Wang2022 3.21 049 43 261 072 43 6.1% 0.60[0.34, 0.86]
Total (95% CI) 220 220 100.0% 0.82[0.76, 0.88]

Heterogeneity: Chi*=12.88, df=4 (P=0.01); F=69%

r : T :
Testfor averall effect Z = 25.08 (P < 0.00001) -10o 50 0 50 100

Favours [experimental] Favours [control]

Figure 6. Comparison of rehearsal ability scores in post-stroke aphasia treated with acupuncture and speech reha-
bilitation.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV. Fixed. 95% CI
HM Xu2017 521 032 42 305 031 43 119% 216([2.03,2.29)
PX\Weng2019 468 034 45 275 035 45 193% 1.93[1.79,2.07]
QS Huang2022 467 034 58 284 036 57 23.9% 1.83[1.70,1.96]
ZL Ding2007 481 031 32 29 033 32 159% 1.91[1.75,2.07]
ZQWang2022 472 036 43 281 032 43 189% 1.91[1.77,2.09)
Total (95% CI) 220 220 100.0% 1.95[1.89,2.01] ‘

Heterogeneity: Chi*=13.43, df= 4 (P =0.009); F=70%

Test for overall effect Z= 60.99 (P < 0.00001) -100 -50 0 50 100

Favours [experimental] Favours [control]

Figure 7. Comparison of reading ability score in post-stroke aphasia treated with acupuncture and speech rehabili-
tation.
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Experimental
Study or Subgroup Mean

Control

SD Total Mean SD Total Weight

Mean Difference
IV, Fixed. 95% CI

Mean Difference
IV, Fixed, 95% CI

HM 3u2017 5456 6.37 42 4324 835 43 18.0% 11.32[8.17,14.47] 3
PXWeng2019 5348 7.34 45 4275 6.41 45 22.0% 10.73[7.88,13.59] -
QS Huang2022 53.67 8.34 58 4296 7.26 57 21.9% 10.71[7.85,13.57] =
ZL Ding2007 53.81 6.32 32 4291 528 32 21.9% 10.90[8.05,13.79) =
ZG'Wang2022 55.71 7.39 43 4481 832 43 161% 10.90([7.57,14.23] s
Total (95% CI) 220 220 100.0% 10.90 [9.56, 12.23] '

Heterogeneity: Chi*=0.10, df= 4 (P=1.00); F=0%
Test for overall effect: Z=15.98 (P < 0.00001)

50 <35 0 25 &0
Favours [experimental] Favours [control]

Figure 8. Comparison of spontaneous language ability scores in post-stroke aphasia treated with acupuncture and

speech rehabilitation.
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slight asymmetry was ob-
served, possibly due to the
tendency for studies with sig-
nificant results to be more
readily published. This publi-
cation bias may have influ-
enced the study’s findings.
Sensitivity analysis showed
a that heterogeneity was not
: driven by specific articles.

Discussion

Stroke has emerged as a sig-
nificant public health issue

2 +
0.01 01 1

Figure 9. Funnel plot of included studies on the efficacy of acupuncture com-

t

10

bined with speech rehabilitation for post-stroke aphasia.

the combined effect size was MD = 1.95, 95%
Cl[1.89, 2.01], Z=33.15 (P < 0.00001).

Spontaneous speech ability based on Chinese
Aphasia Examination scoring criteria: This anal-
ysis included 5 articles with 440 patients. The
results are shown in Figure 8. The heterogene-
ity test results were x2 =0.10,df =4,P=1,1?=
0%, indicating no heterogeneity. A fixed-effects
model was used, and the combined effect size
was MD = 10.90, 95% CI [9.56, 12.23], Z =
15.98 (P < 0.00001).

Publication bias analysis: Among the 10 includ-
ed articles, efficacy was used as the evaluation
indicator. A funnel plot was created to assess
potential publication bias related to acupunc-
ture combined with language function training
for post-stroke aphasia. The results indicated
that the smaller studies were symmetrically dis-
tributed around the overall effect, suggesting
minimal publication bias (Figure 9). However,
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100 due to its high incidence and
disability rates, posing a
severe threat to the popula-
tion’s health. It is primarily
caused by cerebrovascular
obstruction, leading to brain dysfunction [23].
Common symptoms include unilateral weak-
ness, speech difficulties, and slurred speech,
which substantially impact patients’ quality of
life and impose significant economic and psy-
chological burdens on society and families.
Studies have demonstrated that active speech
rehabilitation can effectively treat aphasia by
reshaping brain language function, increasing
neuronal activity in affected brain regions, and
promoting neurotransmitter release. Conti-
nuous stimulation of speech neurons aids in
normalizing speech function, gradually improv-
ing patients’ conditions.

In traditional Chinese medicine (TCM), post-
stroke aphasia is categorized as “difficulty in
pronunciation”. Its pathogenesis is associated
with factors such as wind, fire, phlegm, qi defi-
ciency, blood stasis, and liver-kidney yin defi-
ciency. These factors result in symptoms main-
ly affecting the brain, heart, kidneys, liver, and
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spleen. Aphasia is primarily attributed to the
obstruction of blood vessels in the tongue by
wind, phlegm, and stasis, leading to tongue
stiffness and speech difficulties. Therefore,
treatment focuses on resolving phlegm, dispel-
ling stasis, enhancing blood circulation, and
restoring speech function.

This meta-analysis, which included 10 studies
with 468 patients, found that acupuncture
combined with language rehabilitation therapy
was more effective for post-stroke aphasia
than language rehabilitation alone. It improved
patients’ comprehension, repetition, reading,
and spontaneous speech abilities, suggesting
that integrating acupuncture with TCM may pro-
vide additional therapeutic benefit for aphasia
patients [24, 25].

In TCM, the head is considered the gathering
place of yang energy. The Du meridian, along
with the three yang meridians of the hand and
foot, ascends to the head, closely connecting
with the body’s organs. The tongue, regarded
as the organ of speech, serves as a conduit for
energy exchange through the meridians. In
post-stroke aphasia, impaired speech or lan-
guage comprehension reflects organ imbal-
ance and gi and blood deficiency. Needling spe-
cific points on the head can activate related
meridians and organs, promote energy flow,
improve blood circulation, and enhance cogni-
tive function, speech, and wisdom [26].

Domestic research has explored various acu-
puncture techniques, including body acupunc-
ture, scalp acupuncture, tongue acupuncture,
and Shao’s acupuncture, showing promising
results in treating aphasia. Acupuncture en-
hances physical fitness, arouses conscious-
ness, clears phlegm, opens the orifices, and
improves local circulation. It also stimulates
key acupoints related to speech, such as “Lian
Quan” and “Jin Jin Yu Ye”, facilitating the resto-
ration of speech functions like comprehen-
sion, repetition, reading, and self-expression.
Needling the Fengchi acupoint directly stimu-
lates intermediate neurons related to sensory
fibers, enhancing neuronal activity and aiding
in language function recovery. Modern research
suggests that needling brain and language
areas can improve blood supply to lesion areas,
increase synaptic connections, and enhance
brain function, aiding aphasia recovery [27, 28].
Needling the tongue nerve can accelerate
nerve conduction, supporting speech pathway
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establishment. Animal studies have shown that
electroacupuncture at Baihui and Dazhui acu-
points in rats with cerebral ischemia-reperfu-
sion injury can promote the proliferation and
activation of endogenous neural stem cells,
facilitating neural repair and reducing second-
ary nerve damage [29, 30]. These findings indi-
cate that acupuncture holds promise for
enhancing recovery in patients with post-stroke
aphasia.

However, this study has some limitations. First,
the quality of the included studies is generally
average, as all are single-center randomized tri-
als conducted in China, potentially introducing
selection bias. Second, variations in acupoint
selection and needling intensity across studies
may increase heterogeneity of the results.
Third, differing treatment durations among the
studies could affect the outcomes of acupunc-
ture combined with speech function training.
Lastly, the exclusive inclusion of Chinese-
language studies may pose a bias risk.
Therefore, further research with larger, more
diverse sample sizes is needed to refine and
validate these findings.

In conclusion, acupuncture combined with
speech rehabilitation training shows high clini-
cal efficacy for post-stroke aphasia, but further
clinical research with larger, varied sample
sizes is essential to confirm these results.
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