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Abstract 
Background: We aim to make a systematic evaluation of the clinical efficacy of acupuncture in the treatment of cognitive 
impairment after stroke, to provide evidence-based medical evidence for clinical practice.

Methods: We searched all the randomized controlled trials of China National Knowledge Infrastructure, Wan fang data 
knowledge service platform, VIP Chinese periodical service platform full-text Journal Database, Chinese Biomedical Literature 
Database, Cochrane Library Database, and PubMed Database about acupuncture treatment of post-stroke cognitive impairment 
(PSCI). Two researchers independently screened the literature and extracted the data according to the inclusion and exclusion 
criteria. The bias risk assessment manual of Cochrane collaboration Network was used to evaluate the bias risk, and all data were 
analyzed by Stata16.0.

Results: Fourteen articles were included, with a total of 2402 patients. Meta-analysis showed that acupuncture combined with 
routine therapy could significantly reduce the score of cognitive impairment symptoms compared with the control group. The mini-
mental state examination scale (MMSE) score (weighted mean difference [WMD] = 3.23, 95% confidence interval [CI]: 1.89–4.56, 
P < .01), Montreal cognitive assessment scale (MoCA) score (WMD = 3.41, 95% CI: 0.93–5.89, P < .01), Barthel index of activities 
of daily living (MBI) score (WMD = 4.59, 95% CI: 1.43–7.75, P < .01), and Lowenstein assessment scale (LOTCA) score (WMD = 
8.60, 95% CI: 6.32–10.89, P = .00) were significantly improved in the patients receiving group acupuncture combined with routine 
therapy.

Conclusion: Acupuncture combined with routine therapy seems to be more effective than conventional therapy alone in 
the treatment of PSCI. However, the differences between different acupuncture types need to be clarified in more high-quality 
randomized controlled trials.

Abbreviations: CI = confidence interval, CNKI = China national knowledge infrastructure, CypA = cyclophilin A, LOTCA = 
Lowenstein assessment scale, MBI = Barthel index of activities of daily living, MCI = mild cognitive impairment, MMSE = mini-
mental state examination scale, MoCA = Montreal cognitive assessment scale, PSCI = post-stroke cognitive impairment, PSD = 
post-stroke dementia, WMD = weighted mean difference.

Keywords: acupuncture, cognitive impairment, meta-analysis, stroke, systematic review

1. Introduction

Stroke is a common disease that often occurs in people over 
50 years old and has the characteristics of high incidence, high 
mortality, and high disability rate. Its clinical manifestation is 
transient or permanent brain dysfunction, which occupies the 
first place in the cause of death of urban residents. Stroke can 
be divided into 2 categories: ischemic stroke and hemorrhagic 
stroke.[1] From mild cognitive impairment to severe post-stroke 
dementia, the mortality, disability, and high nursing costs of 

post-stroke cognitive impairment (PSCI) increased step by 
step.[2,3] PSCI has a significant impact on patients, their families, 
and medical resources. Due to the huge and increasing global 
burden of stroke, PSCI has become an increasingly serious pub-
lic health care challenge.[4]

Acupuncture is currently recognized as one of the first 
choices for the treatment of cognitive dysfunction after stroke 
in China and is often used in combination with other conven-
tional therapies.[5] In addition, acupuncture has been accepted 
in stroke rehabilitation in many countries, as this treatment is 
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relatively safe and effective in improving post-stroke chronic 
symptoms, such as disability, dysphagia, and insomnia.[6–9] 
In the United States, approximately half the stroke survivors 
engage in some form of acupuncture therapy.[10] Patients with 
stroke also have a higher TCM utilization rate than people 
without stroke.[11]

According to a modern understanding of acupuncture mech-
anisms, acupuncture may elicit vegetative reflexes, thereby 
changing the flow of blood and enhancing the functional prop-
erties of connective tissue and organs. Acupuncture signals are 
recognized as a potent form of sensory stimulation that ascends 
mainly through the spinal ventrolateral funiculus to the brain.[12] 
The mechanisms of acupuncture-mediated neuroplasticity have 
recently attracted increased interest. Accordingly, acupuncture 
modulation over several cognition- or aging-related gene expres-
sions,[13] plasticity signaling pathways,[14,15] and brain functional 
connectivities[16] has been studied.

The evidence for acupuncture in clinical practice is currently 
inconsistent; therefore, the purpose of this systematic review is 
to analyze the randomized controlled trials of acupuncture in 
the treatment of PSCI to examine whether conventional treat-
ment combined with acupuncture has the additional benefit and 
provide an evidence-based medicine basis for the clinical appli-
cation of acupuncture.

2. Materials and Methods

2.1. Search strategy

By using the combination of subject words and free words, 4 
Chinese databases were searched, including the Chinese peri-
odical full-text database, Wanfang data knowledge service 
platform, Chinese biomedical literature database, VIP Chinese 
periodical service platform, PubMed, and Cochrane Library. 
The retrieval time is from January 1, 2016, to January 10, 2021. 
English keywords and corresponding Chinese keywords: acu-
puncture, acupuncture therapy, stroke, infarction, hemorrhage 
cerebrovascular, cerebrovascular disease, electroacupuncture, 
electro-acupuncture, cognitive dysfunction, cognitive impair-
ment, cognitive function, etc. No filters are used.

3. Literature inclusion and Exclusion criteria

3.1. Literature inclusion criteria

We formulated inclusion criteria by the principles of PICOS, 
and only documents that meet all of the following criteria 
would be included. Population: clear diagnostic criteria of a 
stroke complicated with cognitive impairment; intervention: 
experimental group received routine treatment and acupunc-
ture treatment without restriction on mode and course; com-
parison: control group received routine treatment; outcome 
indicators: mini-mental state examination scale (MMSE) 
(A standardized mental state examination tool for simple 
screening of temporal orientation, place orientation, imme-
diate memory, attention and computation, delayed memory, 
language, and visual space),[17] Montreal cognitive assess-
ment scale (MoCA) (An assessment tool for rapid screening 
of cognitive dysfunction in terms of orientation, short-term 
memory, executive function, language, abstraction, animal 
naming, attention, clock-drawing test),[17] Barthel index 
of activities of daily living (MBI) (A scale used to measure 
changes in independent living skills such as eating, dressing, 
continence, and mobility in older people before and after 
treatment),[18] Lowenstein assessment scale (LOTCA) (A stan-
dardized neuropsychological test that assesses orientation, 
perception, visual motor organization, and mental function-
ing).[19] Study type: Randomized controlled trials. The lan-
guage was Chinese or English.

3.2. Literature exclusion criteria

Acupuncture therapy was included in the control group; the 
experimental group did not combine acupuncture therapy with 
conventional therapy; the course of treatment was <4 weeks; 
reviews, case reports, guidelines, or, comment; data was incom-
plete and could not be available.

3.3. Literature screening

First of all, duplicate documents were eliminated. Two 
researchers excluded literature that did not meet the inclu-
sion criteria by reading the title and abstract. The possible 
literature was read in full text to further judge whether it 
was included or not. After completion of the preliminary 
screening, any differences will be resolved through discussion 
among all authors.

3.4. Data extraction

After numbering the final included documents, the data 
was extracted using the “data extraction Table” designed 
by Excel, and the extracted contents included: basic infor-
mation: literature name, author, year of publication, etc. 
Research characteristics: intervention measures, sample size, 
course of treatment, outcome index, adverse reaction report, 
etc.

3.5. Document quality evaluation

The literature quality evaluation method evaluates the risk bias 
of the included literature quality according to the Cochrane sys-
tematic evaluation manual, and if there are differences in the 
evaluation results, it will be discussed and resolved with the 
third researcher. The evaluation contents include random alloca-
tion method, blind method, allocation concealment, data integ-
rity of research results, selective reporting, and other biases. The 
degree of risk bias, it can be divided into 3 levels: low risk, high 
risk, and unclear.

3.6. Statistical analysis

The data was analyzed by Stata16 software, the weighted mean 
difference (WMD) was used for the measurement data, and the 
corresponding confidence interval (CI) of each effect was calcu-
lated by 95%. If P < .01, the difference was statistically signifi-
cant. The heterogeneity of the included research was tested, and 
the corresponding effect model was selected according to the 
values of the Q test and I2 test. If P ≥ .05 and I2 ≤ 50%, the sta-
tistical heterogeneity among the studies is small, then the “fixed 
effect model” is adopted for the meta-analysis of the curative 
effect; if P < .05, I2 > 50%, it indicates that the heterogeneity 
between the studies is large. The “random effect model” was 
adopted to analyze the curative effect. In addition, the sources 
of heterogeneity were analyzed by subgroup analysis or sen-
sitivity analysis. We use the funnel chart to detect publication 
bias, and Begg and Egger tests were used to determine that. 
When the funnel chart shows a symmetrical inverted triangle 
and the P values of Begg and Egger are >.05, we believe that 
there is no potential publication bias, otherwise, there may be 
publication bias.

3.7. Ethical approval

Not applicable.
This paper is a kind of quantitative comprehensive evaluation 

based on literature data of multiple types independent research 
studies.
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4. Results
According to the retrieval strategy, 1464 articles were retrieved, 
273 repetitive articles were excluded, and 1191 articles were 
excluded after reading titles/abstracts manually. Re-screening 
and reading the remaining 100 full-text articles, and finally 
including 14 articles. The literature screening process and results 
are shown in Figure 1.

4.1. Basic characteristics of the included literature

The basic characteristics of the literature were included in 14 
articles, with a total of 2402 patients. The basic characteristics 
of each study are shown in Table 1.

4.2. Quality evaluation

The risk bias was assessed according to the Cochrane guide-
line. Ten articles[20–22,24,25,28,29,31–33] were grouped by the random 
number table method, 1 article[27] used the computer random 
grouping method, and the other 3 articles[23,26,30] did not mention 
the specific distribution scheme. In the aspect of data collection 
and evaluation, 1 article[27] mentioned that the implementation 
of the blind method was single-blind, the other 11 articles did 
not mention the blind method. In terms of other biases, the Figure 1.  Flow chart of literature screening.

Table 1

The characteristics of included studies.

Study Ages (yr) (Treatment/control)

Patients no. 
(Treatment/

control) Intervention (treatment/control)
Retention 

time 
Therapy 
duration 

Outcome 
measures 

Chen, 
2020[20]

56. 85 ± 17. 
12 

56. 95 ± 18. 
09 

40/40 Scalp acupuncture + repetitive tran-
scranial magnetic stimulation 

Repetitive transcranial magnet-
ic stimulation 

30 min 4 weeks MMSE/
MOCA/
MBI

Sha, 
2020[21]

Unavailable Unavailable 20/20 Acupuncture + nimodipine Nimodipine Unavail-
able

12 
weeks

MOCA

Yang, 
2019[22]

51.21 ± 7.84 52.14 ± 7.56 30/30 Scalp acupuncture + hyperbaric 
oxygen

Hyperbaric oxygen 30 min 4 weeks MMSE/
MOCA

Xiang, 
2019[23]

62.2 ± 4.6 61.9 ± 4.6 40/40 Acupuncture + nimodipine Nimodipine Unavail-
able

8 weeks MMSE

Gao, 
2019[24]

Unavailable Unavailable 43/43 Eye acupuncture + cognitive function 
training

Cognitive function training 30 min 8 weeks MMSE/
MOCA/
LOTCA

Wu, 
2019[25]

63.5 ± 7.5 64.9 ± 6.8 30/30 Abdominal acupuncture + cognitive 
rehabilitation training

Cognitive rehabilitation training 30 min 60 days MOCA/
MMSE

Liu, 
2019[26]

54.31 ± 13.31 55.00 ± 13.84 40/40 Scalp needle + rTMS rTMS 30 min 30 days MOCA/
MMSE

Yang, 
2018[27]

68 ± 8 67 ± 8 34/34 Scalp acupuncture + rehabilitation 
therapy

Rehabilitation therapy 24 h 4 weeks MMSE/
MOCA

Han, 
2018[28]

60.3 ± 8.1 61.5 ± 8.0 15/15 Scalp needle + rTMS rTMS 30 min 2 months MMSE/MBI

Teng, 
2018[29]

59.47 ± 8.62 60.17 ± 10.68 55/55 Eye acupuncture + routine rehabilita-
tion and computer-assisted cogni-
tive rehabilitation system training

Routine rehabilitation and 
computer-assisted cognitive 
rehabilitation system training

30 min 4 weeks MMSEs/
MBI

Zeng, 
2018[30]

Unavailable Unavailable 40/40 Jin three needles + cognitive function 
training

Cognitive function training 30 min 4 weeks MMSE/
MOCA

Jiang, 
2018[31]

60.15 ± 6.32 58.67 ± 8.03 40/40 Eye acupuncture + computer-assisted 
cognitive training

Computer-assisted cognitive 
training

30 min 8 weeks LOTCA/
MBI

Liu, 
2017[32]

48.93 ± 9.86 46.38 ± 10.35 50/50 Scalp acupuncture + Donepezil 
Hydrochloride + Cognitive function 
training

Donepezil hydrochloride + 
cognitive function training

30 min 3 months MMSE/
MOCA

Xue, 
2016[33]

63 ± 7 62 ± 8 30/30 Zhi San needle + donepezil hydrochlo-
ride + computer-aided Cognitive 
training

Donepezil Hydrochloride + 
computer-aided Cognitive 
training

40 min 4 months MOCA

LOTCA = Lowenstein assessment scale, MBI = activities of daily living Barthel index, MMSE = mini-mental state scale, MOCA = Montreal cognitive assessment scale, rTMS = transcranial magnetic 
stimulations.
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diagnostic criteria of 8 articles[20,21,25,27,29–31,33] are not specified, 
which may affect the authenticity of the study, so they are eval-
uated as high risk. The quality evaluation of the included litera-
ture is shown in Table 2.

4.3. Meta-analysis results

4.3.1.1. MMSE score.  Nine studies[22–29,32] used the MMSE score 
as the outcome index, and there was statistical heterogeneity 
among the results (I2 = 80.8%, P < .001), so the random effect 
model was used for meta-analysis. The results showed that 
the improvement of MMSE score in the treatment group was 
better than that in the control group, and the difference was 
statistically significant (WMD = 3.23, 95% CI: 1.89–4.56, P < 
.01) (Fig. 2). It indicates that the cognitive dysfunction of stroke 
patients has been significantly improved.

4.3.1.2. MoCA score  Eight studies[21–27,33] used the MoCA score 
as the outcome index, and there was statistical heterogeneity 
among the results (I2 = 95.8%, P < .001), so the random effect 
model was used for meta-analysis. The results showed that 
the intervention group was superior to the control group in 
improving the MoCA score, and the difference was statistically 
significant (WMD = 3.41, 95% CI: 0.93–5.89, P < .01) (Fig. 3). 
It indicates that the cognitive function of patients with mild 
cognitive impairment has been significantly improved.

4.3.1.3. MBI score  Four studies[20,23,30,31] used the MBI score 
as the outcome index. Heterogeneity analysis showed that 
there was a large heterogeneity among the studies (I2 > 50%), 
so the random effect model was used for Meta-analysis. The 
results of the combined effect of clinical effective rate showed 
that there was a significant difference in MBI score between 
the control group and the treatment group, and the effect 

value was combined with WMD = 4.59 (95% CI: 1.43–7.75, 
P < .01) (Fig.  4). It shows that the self-care ability of stroke 
patients is improved obviously, which include Feeding, bathing, 
grooming, dressing, controlling urine and feces, going to the 
toilet, transferring beds and chairs, etc.

4.3.1.4. LOTCA score  Two studies[24,31] used the LOTCA score 
as the outcome index, and there was no statistical heterogeneity 
among the studies (I2 = 0.0%, P = .360), so the fixed effect 
model was used for meta-analysis. The combined effect value 
of WMD was 8.60 (95% CI: 6.32–10.89, P < .01). It shows 
that the clinical efficacy of scalp acupuncture in the treatment 
of cognitive impairment after stroke is better than that of the 
control group (Fig. 5). It showed that the patient’s orientation, 
perception, visual movement, thinking, and other aspects of the 
situation improved significantly.

4.4. Sensitivity analysis

Sensitivity analysis was conducted by excluding 1 study at a 
time. We find that the results were robust and did not change the 
conclusions due to the exclusion of any study.

4.5. Publication bias analysis

Because the number of articles included in the MBI score and 
LOTCA score index groups was <5, it is not suitable for fun-
nel chart analysis. The MMSE score and MoCA score index 
groups were evaluated for the existence of publication bias. 
The results showed that although individual subjects deviate 
from the CI of the funnel diagram, they are roughly symmet-
rical. In addition, the P values of Begg and Egger tests of all 
indicators were >.05, indicating that there was no potential 
publication bias.

Table 2

Quality assessment of included studies.

References 
Random sequence 

generation 
Allocation 

concealment 
Blinding of participants 

and personnel 
Binding of outcome 

assessment 
Incomplete 

outcome data 
Selective 
reporting 

Other 
bias 

Chen, 2020[5] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Sha, 2020[6] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Yang, 2019[7] Low risk Unclear Unclear Unclear Low risk Low risk Low 
risk

Xiang, 2019[8] Low risk Unclear Unclear Unclear Low risk Low risk Low 
risk

Gao, 2019[9] Low risk Unclear Unclear Unclear Low risk Low risk Low 
risk

Wu, 2019[10] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Liu, 2019[11] Low risk Unclear Unclear Unclear Low risk Low risk Low 
risk

Yang, 2018[12] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Han, 2018[13] Low risk Unclear Unclear Unclear Low risk Low risk Low 
risk

Teng, 2018[14] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Zeng, 2018[15] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Jiang, 2018[16] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk

Liu, 2017[17] Low risk Unclear Unclear Unclear Low risk Low risk Low 
risk

Xue, 2016[18] Low risk Unclear Unclear Unclear Low risk Low risk High 
risk
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5. Discussion

The 14 studies included in this study included 2402 cases. 
Meta-analysis results of 4 observational indicators showed 
that acupuncture combined with other therapies had significant 
advantages in treating PSCI, improving MMSE score, MoCA 
score, MBI index, and LOTCA scale compared with other ther-
apies. MMSE score (WMD = 3.23, 95% CI: 1.89–4.56, P < .01), 

MoCA score (WMD = 3.41, 95% CI: 0.93–5.89, P < .01), MBI 
score (WMD = 4.59, 95% CI: 1.43–7.75, P < .01) and LOTCA 
score (WMD = 8.60, 95% CI: 6.32–10.89, P < .01). It can be 
concluded that acupuncture has a good effect on improving 
cognitive function and promoting the rehabilitation of PSCI 
patients, which provides a theoretical basis for the therapeutic 
advantage of acupuncture combined with conventional therapy 
in treating PSCI.

Figure 2.  MMSE score of patients with stroke treated with acupuncture. MMSE = mini-mental state scale.

Figure 3.  MoCA score of patients with stroke treated with acupuncture. MoCA = Montreal cognitive assessment scale.
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Traditional acupuncture has a long history in the treatment 
of stroke, and traditional Chinese medicine has a comprehensive 
understanding of it.[19] Stroke is also called “dementia” in the 
Internal Classic of Huangdi. So far, it is considered that “wind, 
fire, phlegm, qi, blood stasis, deficiency” is its etiology and patho-
genesis. [34] Cognitive impairment often occurs in stroke, vascular 
diseases, and other diseases. The therapeutic effect of western 
medicine is limited and the side effects are obvious. Some studies 
have shown that cognitive impairment belongs to neurodegener-
ative disease, which is due to the functional degradation of cen-
tral nervous cells in patients, especially in the cerebral cortex and 
hippocampus.[35] This leads to cognitive impairment in patients. 
Personality change, decreased living ability, memory loss and 
slow response are the common clinical manifestations. After 
the occurrence of PSCI, the quality of life of patients decreased 

sharply, and looking for effective ways to improve patients’ cog-
nitive function is of great significance to improve patients’ cogni-
tive function and promote their prognosis.[36]

In recent years, acupuncture has been widely used in the clin-
ical treatment of PSCI. Many studies have shown that acupunc-
ture may improve the cognitive function of PSCI patients by 
regulating enzyme activity, improving synaptic plasticity, and 
inhibiting the expression of inflammatory cytokines.[37–39] Some 
studies have found that acupuncture can significantly reduce the 
incidence of stroke sequelae, has a positive effect on the treat-
ment of cognitive impairment, and reveals that acupuncture can 
regulate hemorheology and neuron electrophysiology and pro-
tect neurons.[40–42] Acupuncture has the characteristics of econ-
omy, safety, simplicity, and so on, so it is more and more widely 
used in clinical practice.

Figure 4.  MBI score of patients with stroke treated with acupuncture. MBI = activities of daily living Barthel index.

Figure 5.  LOTCA score of patients with stroke treated with acupuncture. LOTCA = Lowenstein assessment scale.
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More and more studies have demonstrated the neuropro-
tective activities of acupuncture therapy. Most of these studies 
have proposed that acupuncture exerts its therapeutic effects via 
regulating various signaling pathways. [43] Such as, some studies 
have confirmed that acupuncture exerts several beneficial effects 
on the central nervous system via the activation of brain-derived 
neurotrophic factor and its downstream signaling pathway.[44–46] 
Ryffel et al suggested that protection of dopamine neuronal 
degeneration by acupuncture was due to enhancement of cyclo-
philin A (CypA) levels. Based on recently published studies, CypA 
is ubiquitously expressed in the brain[46] and is predominantly 
localized in neurons.[47] Another study shows that acupuncture 
possesses the ability to ameliorate mutant α-syn-induced motor 
abnormalities. This ability may be due to the that EA enhances 
both anti-inflammatory and antioxidant activities and suppresses 
aberrant glial activation in the diseased sites of brains.[48]

In a word, acupuncture treatments in animal experiments 
have generated valuable mechanistic insights into the pathol-
ogy of Parkinson and have provided evidence that acupuncture 
therapy is neuroprotective and can increase various neuropro-
tective agents such as brain-derived neurotrophic factor, glial 
cell- derived neurotrophic factor, and cyclophilin A, enhancing 
both anti-inflammatory and antioxidant activities.

Traditional Chinese medicine has developed a relatively rich 
way, such as scalp acupuncture, body acupuncture, electroacu-
puncture, moxibustion, and acupuncture combined with other 
therapies and so on. The above methods have achieved remark-
able results in improving patients’ cognition and activities of 
daily life.

It is worth noting that this study has some limitations. First of 
all, due to the low overall quality of the literature on acupunc-
ture treatment of cognitive impairment after stroke, the final 
included literature is of low quality; in addition, there is little 
data related to adverse reactions and it is difficult to evaluate. 
Thirdly, most of the included subjects were aged between 45 and 
70, while other age groups were underrepresented. Certain con-
ditions that may be encountered in these age groups may lead 
to bias in the interpretation of the results. furthermore, none 
of the included studies considered the effect of gender. After 
that, further research in this area is needed. Due to the small 
amount of literature related to different types of acupuncture 
therapy, we did not conduct further subgroup analysis. Finally, it 
is suggested that a more scientific and rigorous research scheme 
should be designed in the future. It is hopeful to carry out the 
study through large samples and high-quality randomized con-
trolled trials, to explore the differences between different types 
of acupuncture, and to provide a more scientific clinical basis 
for the popularization and application of acupuncture treat-
ment for PSCI.

In conclusion, available evidence suggests that acupuncture 
combined with conventional therapy has a potential clinical 
advantage over conventional therapy in improving cognitive 
impairment after stroke. However, the differences between 
different types of acupuncture need to be clarified in more 
high-quality studies for further comparison.
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