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Purpose: Numerous clinical studies have shown that patients with migraine can benefit from electroacupuncture treatment. However, 
there are no published systematic reviews and meta-analyses of pure electroacupuncture for migraine. Therefore, we conducted a meta- 
analysis to evaluate the efficacy of pure electroacupuncture as a standalone treatment for migraine patients.
Patients and Methods: We searched Six electronic databases. All from the inception to August 1st, 2024. In the literature, clinical 
investigators evaluated the efficacy and safety of electroacupuncture as the primary treatment for migraine. Researchers assessed the 
quality of the studies using the Cochrane Handbook for Systematic Reviews of Interventions. The Review Manager 5.4 software was 
used to perform statistical analysis.
Results: Ten randomized controlled trials involving 1161 people were included. The meta-analysis yielded a substantial result: the 
application of pure electroacupuncture significantly improved the effective rate compared to the control group. In the visual analogue 
scale score, the present study found no significant difference between electroacupuncture and Western medicine as standalone 
treatments. Regarding migraine-associated symptom scores, the experimental group exhibited no superiority in comparison to the 
control group. Moreover, following the intervention, several significant changes were observed in the secondary outcome indicators 
between the two groups, including cerebral arterial blood flow velocity, the migraine attack days, the lasting time of headache 
remission, mean time of the headache attack, duration of the headache attack, and the migraine-specific quality of life questionnaire 
score, with the results proving to be statistically significant.
Conclusion: The results of the analysis suggested that pure electroacupuncture is beneficial for migraine patients, but it remains 
difficult to obtain comprehensive data. Our study is supported by evidence of low to moderate quality. It is necessary to further confirm 
the efficacy of pure electroacupuncture for migraine with higher-quality clinical research.
Keywords: electroacupuncture, migraine, meta-analysis, randomized controlled trials, systematic review

Introduction
Migraine is one of the ten most serious chronic dysfunction diseases in the world. The worldwide prevalence of migraine 
is around 11.6%.1,2 It is estimated that more than one billion people worldwide are affected by migraine.3 The majority of 
patients are under the age of 50, with a higher prevalence observed among women compared to men.4 Compared with 
developed countries, in China, evidence from an epidemiological study of migraine shows that the prevalence of the 
disease is 9.33%, 5.0% to 6.9% for men and 11.5% to 14.1% for women, and is estimated to cost more than 300 billion 
Yuan on an annual basis.5 As a common and frequently occurring disease in the clinic, migraine is easy to repeat, 
prolonged, and difficult to cure, which may have a serious impact on the patient’s work life and family, and may cause 
certain disability in severe cases, which will bring huge economic burden and survival pressure to the country and even 
the whole society.6 Migraine is a neurological disease mainly caused by vasomotor dysfunction, often manifested as 
unilateral or bilateral pulsatile headache.7 The disease is characterized by periodic, recurrent attacks, and severe attacks 
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are often accompanied by nausea, dizziness, sweating, vomiting, palpitations, and other unpleasant symptoms.8 While 
these conventional treatments can provide temporary symptomatic relief, it is important to note that they are associated 
with certain side effects.9 Consequently, there has been an increasing tendency to utilize complementary and alternative 
therapies, with electroacupuncture representing a salient example.10

Through numerous clinical trials, researchers have found that electroacupuncture has a significant advantage in the 
treatment of migraine.11,12 Electroacupuncture has been widely used in the clinical treatment of migraine and has shown 
clear efficacy in a series of studies. Electroacupuncture has a good analgesic effect.13 In recent years, electroacupuncture 
treatment of migraine has been accepted by the masses for its advantages of economy, effectiveness, and little side- 
effects.14 However, electroacupuncture is regarded as an independent treatment method, so far, there are no systematic 
reviews and meta-analyses that address the application of pure electroacupuncture for treating migraine. Therefore, we 
conducted this meta-analysis to evaluate the efficacy of electroacupuncture in alleviating migraine. Our goal is to provide 
strong support for the clinical practice of migraine treatment.

Materials and Methods
This meta-analysis strictly adheres to the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta- 
analysis. A comprehensive protocol for the study has been meticulously registered at PROSPERO (No. CRD42024575485).

Inclusion Criteria
(1) Patient: Patients included in the literature must be older than 18 years. Patients diagnosed with migraine according 

to the International Classification of Headache Disorders released by the International Headache Society, regard-
less of gender, race, color of skin, and source of the patients.

(2) Intervention: The experimental group only received electroacupuncture treatment.
(3) Comparison: The control group received Western treatments for migraine.
(4) Outcome: Main outcome measures: The effective rate; The visual analogue scale score.

Secondary outcome assessment indicators: migraine-associated symptom score; Cerebral arterial blood flow velocity; 
The migraine attack days; The lasting time of headache remission; mean time of the headache attack; duration of the 
headache attack; The Migraine - Specific Quality of Life Questionnaire score.

(5) Study design: The type of literature is a randomized controlled trial of the independent use of electroacupuncture 
for the treatment of migraine. The language of publication was limited to English and Chinese.

Exclusion Criteria
(1) Studies without diagnostic criteria for migraine.
(2) (The treatment group received electroacupuncture in combination with other treatment methods.
(3) Research on animal experiments, case reports, letters, reviews, comments, and personal experience.
(4) Repeatedly published literature.
(5) Defective literature data.
(6) Incomplete full text and outcomes.
(7) Nonclinical randomized controlled trials.
(8) Studies for which data could not be extracted.

Search Strategy
A full schematic and protocol of this study have been registered at PROSPERO (No. CRD42024575485). The following 
databases were the Wan-Fang database, the China National Knowledge Infrastructure, VIP database, Embase, PubMed, 
and Cochrane Library. All from the inception to August 1st, 2024. In addition, to avoid missing studies, grey literature 
and reference lists were also searched. The main search terms and keywords included “migraine”, “migraine disorders”, 
“hemicrania”, “headache”, “electroacupuncture”, “acupuncture”, “Pharmacopuncture”, “acupuncture treatment”, 
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“acupuncture therapy”, “needling therapy”, “needling”, “randomized controlled trial” and “clinical trials”. As an 
example, Table 1 shows the study selection process of PubMed.

Outcome Assessment Indicators
Main outcome measures: The effective rate; The visual analogue scale score.

Secondary outcome assessment indicators: migraine-associated symptom score; Cerebral arterial blood flow velocity; 
The migraine attack days; The lasting time of headache remission; mean time of the headache attack; duration of the 
headache attack; The Migraine - Specific Quality of Life Questionnaire score.15

Literature Screening and Data Extraction
All the collected submissions, including those from various databases and manually retrieved studies, were entered into 
EndNoteX9, Once the duplicate literature had been eliminated using the re-checking function, two researchers carried out 
the preliminary screening of the literature according to the inclusion and exclusion criteria. After the preliminary 
screening of literature by two researchers independently, the substandard literature was excluded. Then re-screen by 
reading the full text. In cases of divergence, discrepancies were resolved through collaborative discussion, with the 
pursuit of unified agreement guiding the resolution process. Finally, the selected literature that meets the requirements is 
classified. Excel was used to make a statistical analysis of the basic data of the study.

Risk Bias and Quality Assessment
Two reviewers independently used the ReviewManager5.4 software risk bias assessment tool provided by the Cochrane 
Collaboration RCT risk of bias assessment tool. The quality of the literature was evaluated by low risk, unknown risk, 
and high risk. Evaluation indicators include: l) Random scheme generation; 2) allocation concealment; 3) blinding of 
patients; 4) blinding of outcome measurements; 5) incomplete outcome data; 6) selective reporting; 7) other bias.

Statistical Analysis
The Review Manager 5.4 software was used to perform statistical analysis. Continuous outcomes were assessed using the 
mean difference, and the odds ratio was selected as the analysis measure for dichotomous variable data.95% Confidence 

Table 1 PubMed: Session Results

Number Search Details Results

#1 “Electroacupuncture”[Mesh] 5296

#2 ((((((Electroacupuncture[Title/Abstract]) OR (Acupuncture[Title/Abstract])) OR (Pharmacopuncture[Title/Abstract])) OR 

(Acupuncture treatment[Title/Abstract])) OR (acupunture therapy[Title/Abstract])) OR (needling therapy[Title/Abstract])) 
OR (needling[Title/Abstract])

35,475

#3 #1 OR #2 35,700

#4 “Migraine Disorders”[Mesh] 33106

#5 ((((migraine disorders[Title/Abstract]) OR (migraine[Title/Abstract])) OR (cephalagra[Title/Abstract])) OR (hemicrania 

[Title/Abstract])) OR (headache[Title/Abstract])

117,286

#6 #4 OR #5 120,707

#7 #3 AND #6 1069

#8 ((“Electroacupuncture”[MeSH Terms] OR (“Electroacupuncture”[Title/Abstract] OR “Acupuncture”[Title/Abstract] OR 
“Pharmacopuncture”[Title/Abstract] OR “acupuncture treatment”[Title/Abstract] OR (“acupunture”[All Fields] AND 

“therapy”[Title/Abstract]) OR “needling therapy”[Title/Abstract] OR “needling”[Title/Abstract])) AND (“Migraine 

Disorders”[MeSH Terms] OR (“Migraine Disorders”[Title/Abstract] OR “migraine”[Title/Abstract] OR “cephalagra”[Title/ 
Abstract] OR “hemicrania”[Title/Abstract] OR “headache”[Title/Abstract]))) AND (randomizedcontrolledtrial[Filter])

200
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Intervals (95% CIs) are selected to quantify the precision. If there was no heterogeneity, the fixed effects model was used (P≥ 
0.1, I²≤50%). The random effects model is used when there is statistical heterogeneity between studies (P < 0.1, I² > 50%). 
The Forest plot shows the result. It was assumed (P < 0.05) that this represented a statistically significant difference. When 
heterogeneity was high, sensitivity analyses were performed to test the stability of the results, if necessary.

Results
Literature Search Results
Per the search strategy, a total of 5024 articles were searched. Following the exclusion of 540 duplicate references, 4372 articles 
deemed irrelevant on initial review were excluded. This process was conducted by reading the title and abstract, resulting in the 
retrieval of 112 articles for further evaluation. A total of 102 articles excluded included the following literature: graduation 
thesis (n=3), conference (n=16), reviews (n=5); inappropriate interventions (n=29), not human (n =5), patients younger than 18 
years (n=16), combined with other treatments (n=23), and concurrent with other diseases (n=5). Following a comprehensive 
review of the pertinent literature, a total of 10 studies were selected for inclusion in the meta-analysis (Figure 1).

The general information and characteristics of 10 studies are shown in Table 2.16–25 The publication period 
under consideration is from 2007 to 2022. The total number of patients enrolled in the study was 1,161, with 566 
patients allocated to the control group and 595 patients allocated to the treatment group. The number of cases 
ranged from 40 to 286. In the 10 studies, the experimental groups were administered pure electroacupuncture in 
the treatment of patients with migraine, while the control group was treated exclusively with Western medicine. 
The duration of the treatment period in the ten studies ranged from 20 to 90 days. Basic information about the 
literature included: the first author`s name; year of publication; the number of cases; sample size; gender; average 
age; duration of disorder; treatment period; outcome; adverse reaction; and follow-up duration.

Where 9 studies assessed the effective rate of treatment, 4 articles analyzed the visual analogue scale score, 2 articles 
measured migraine-associated symptom score, 1 article analyzed cerebral arterial blood flow velocity,1 article reported 
the migraine attack day,1 article measured the lasting time of headache remission, In addition, one article each examined 
the duration of the headache attack, mean time of the headache attack, and the migraine-specific quality of life 
questionnaire score.

Methodological and Reporting Quality
The included literature was analyzed according to the risk assessment tool. 7 studies used random number tables 
which are at low risk in terms of random sequence generation. In terms of allocation program concealment, half of 
the studies described whether the studies implemented allocation concealment or specific schemes. Concerning the 
presence or absence of blinding amongst investigators and patients, the following observations can be made: Four 
studies described how the researchers or subjects were blinded. About the evaluation of outcomes in the absence 
of knowledge regarding the allocation of interventions, six articles were found to be at low risk. In terms of the 
completeness of outcome data, six studies were found to be at low risk. In the risk assessment for reporting bias, 
only 1 study was at unknown risk. With a view to other biases, seven articles were categorized as being at 
unknown risk. As demonstrated in Figures 2 and 3, the specific risk of bias is illustrated.

The Effective Rate
9 studies reported the effective rate of electroacupuncture in the treatment of migraine.16–25 A heterogeneity analysis of 
the effectiveness rate was conducted, which revealed the absence of heterogeneity within the extant literature. 
Consequently, a fixed-effects model was selected for the analysis (I2=0%; P=0.71). Regarding the effective rate, the 
efficacy of electroacupuncture in treating migraine was better than that of the control group (OR:3.13; 95% CI:2.16–4.54; 
P<0.00001, Figure 4).

https://doi.org/10.2147/JPR.S518294                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Pain Research 2025:18 2324

Song and Chen                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Visual Analogue Scale Score
In the included studies, a total of 4 studies recorded visual analogue scale scores.17,20,21,24 The existence of significant 
heterogeneity among the studies necessitated the implementation of a random-effects model in this meta-analysis 
(I2=93%; P<0.00001). The findings indicated that there was no statistically significant discrepancy in the visual analogue 
scale score between the two groups (MD: −0.67; 95% CI: −2.15–0.80; P=0.37, Figure 5).

Migraine-Associated Symptom Score
Only two types of research with 324 patients evaluated migraine-associated symptom scores.17,23 The analysis adopted 
random-effects model analysis, no homogeneity among studies (P<0.0001, I2 = 95%) was operated. The results of the 

Figure 1 The process of literature search.
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study indicated that, in comparison with Western medicine, electroacupuncture alone exhibited no substantial benefits in 
terms of reducing migraine-associated symptom score (MD: −1.74; 95% CI: −3.56–0.08; P=0.06, Figure 6).

Other Secondary Outcome Assessment Indicators
1 article reported cerebral arterial blood flow velocity,16 and there was a statistical difference between the electroacu-
puncture group and the control group (P < 0.05).1 article reported the migraine attack days,17 and the migraine attack 
days in the two groups were decreased compared with before treatment (P<0.05). One article measured the lasting time 
of headache remission,24 with the treatment group being significantly longer than that of the control group (P < 0.01). 
Additionally, one article each examined the duration of the headache attack, and the mean time of the headache attack,23 

following the administration of treatment, a marked improvement was observed in both groups (P < 0.01). However, 
electroacupuncture treatment exhibited superior efficacy in comparison to the Western medicine group (P < 0.05). 
A research reported the improvement of migraine-specific quality of life questionnaire score was better in the treatment 
group than in the control group (P<0.05).20

Adverse Events Assessment
Among the 10 studies, 7 mentioned no adverse reactions between the experimental group and the control group, and 3 
mentioned adverse reactions: Wang:21 control group: gastrointestinal reactions (3 cases) (23.07%), and drowsiness (6 
cases) (46.15%). Cai17 reported one case of a subcutaneous hematoma in the treatment group (7.69%), one case of 
gastrointestinal reactions (7.69%), and one case of drowsiness in the control group (7.69%). Zhong23 showed that in the 
Western medicine group, one patient experienced drowsiness, fatigue, and lower limb edema (7.69%), which improved 
after discontinuing the medication.

Sensitivity Analysis
Sensitivity analyses of the visual analogue scale score and migraine-associated symptom score with greater heterogeneity 
were performed separately using the method of excluding individual studies. Heterogeneity did not change significantly 
after excluding each study, suggesting that the source of heterogeneity may be due to the small number of relevant 
outcome indicators included in the literature, as well as due to differences in electroacupuncture frequency, acupoint 
selection, depth of needling, and patients’ subjective feelings in the test groups.

Figure 2 Assessment of the risk of bias of ten articles.
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Publication Bias
In this study, the number of articles on all outcome indicators was less than 10, which did not meet the criteria for making 
a funnel plot. Consequently, the funnel plot bias test was not utilized, and the efficacy of the research results in terms of 
testing efficiency may be deemed to be inadequate.

Discussion
Summary of Main Results
This systematic review and meta-analysis were the first to focus on randomized controlled trials examining the efficacy 
of pure electroacupuncture for migraine treatment. The present analysis encompassed a total of ten articles, which 
collectively comprised 1,161 patients diagnosed with migraine. The study evaluated the primary outcomes of 

Figure 3 The overall risk bias assessments of this study.16–25
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electroacupuncture as a standalone treatment, including the effective rate, the visual analogue scale score, migraine 
associated symptom score; cerebral arterial blood flow velocity; the migraine attack days; the lasting time of headache 
remission; mean time of the headache attack; duration of the headache attack; and the migraine-specific quality of life 
questionnaire score. A statistically significant difference in the effective rate after treatment was observed between the 
treatment group and the Western medicine group. Regarding cerebral arterial blood flow velocity and the migraine attack 
days, there is a significant difference. One research reported that p-values had had statistical significance in duration of 
the headache attack and mean time of the headache attack. The lasting time of headache remission were changed 
significantly after intervention in both groups. An article reported that the migraine - specific quality of life questionnaire 
score was better in the treatment group than in the control group. Despite there were no significant differences were 
observed in the visual analogue scale score and migraine-associated symptom score between the two groups. The results 
suggested that electroacupuncture can achieve a beneficial effect in the treatment of migraine. Naturally, there are a few 
indicators where electroacupuncture does not significantly improve the corresponding symptoms. Nevertheless, it should 
be pointed out that in our meta-analysis, there are indeed some parameters that do not show significant correlation with 
the main efficacy indicators. This may be due to differences in the design, sample size, and measurement methods of the 

Figure 4 Forest plot of electroacupuncture efficiency for migraine.16,18–25

Figure 5 Forest plot of meta-analysis on visual analogue scale score for migraine.17,20,21,24

Figure 6 Forest plot of migraine-associated symptom score with electroacupuncture treatment.17,23
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included studies, which lead to an inconspicuous association between some secondary indicators and the main indicators. 
We recommend that future clinical studies further explore the potential links between these parameters and include 
a sham-injection control group to verify the direct impact of electroacupuncture on the vascular tone of the cranial 
district.

So far, migraine is the second most common cause of disability, accounting for 16.3% of neurological symptoms all 
over the world.26 Migraine has become a major public health problem and has a significant impact on activities of daily 
living. The etiology of migraine is a subject that is not yet fully elucidated, contemporary clinical research has 
demonstrated a correlation with cerebral cerebrovascular diseases, genetic factors, mental tension, menstruation, endo-
crine factors, and other variables.27 Of course, it does not exclude the influence of living habits, psychological factors, or 
social environment. Currently, the exact pathogenesis of migraine remains elusive in Western medical science, although 
there is a broad consensus that the principal triggers are likely related to the dysfunction of cerebral vasodilatation and 
vasoconstriction.28 Despite earlier beliefs, vasodilation is only a secondary phenomenon and vasoconstriction is not 
essential for antimigraine efficacy.29 The pathogenesis hypothesis of migraine mainly includes vascular theory, trigeminal 
vascular theory, cortical diffusion inhibition theory, inflammatory mediator theory, and genetic theory.30 At present, the 
main Western treatment options for migraine are non-steroidal anti-inflammatories, the 5-HT1F receptor, and calcitonin 
gene-related peptide.9,31 In terms of the progress of non-drug treatment of migraine, there are mainly nerve block 
treatment, nerve stimulation treatment, etc. These treatments can relieve migraine to varying degrees, but their safety and 
sustainability still need further research.32,33 However, there has been a paucity of efficacious pharmacotherapy for 
migraine. Moreover, conventional Western medicine has been shown to have both adverse side effects and clear 
limitations in its approach to the treatment of migraine. Some patients are prone to nausea, vomiting, fatigue, and 
somnolence, and may even suffer from liver and kidney dysfunction. Therefore, it is necessary to explore the need for 
alternative or complementary comprehensive treatment of migraine. On the basis of these findings, it can be concluded 
that electroacupuncture has the potential for further development and expansion. In recent years, the clinical research and 
pathological mechanism of electroacupuncture treatment of migraine have gradually increased.34 Researchers have found 
that the mechanism of electroacupuncture therapy for migraine mainly focuses on improving cerebral blood flow, 
regulating vasoactive neuropeptides, regulating inflammatory cytokines, and regulating the endocannabinoid receptor 
system.35 A substantial corpus of clinical studies and animal experiments has demonstrated that electroacupuncture can 
enhance the body’s immune system and alleviate migraine pain.

Limitations
Our study has several limitations. In the first instance, the meta-analysis was constrained by the inclusion of a mere ten 
literature sources, which were all from China. A secondary issue that was identified pertained to the overall quality of the 
extant literature on the subject, which was found to be low. Moreover, the subsequent data from the relevant studies was 
incomplete, and the outcome indicators were not exhaustive, with key parameters such as healthcare costs and duration of 
follow-up omitted. A fourth finding was that the selection of electroacupuncture points differed between the treatment 
and control groups. Furthermore, the types and dosages of Western drugs selected by the control group were inconsistent, 
which was not conducive to a comprehensive, objective, and accurate evaluation of efficacy. Additionally, the frequency 
and depth of electroacupuncture are subjective, which may engender variability in treatment efficacy across different 
practitioners.

Conclusion
Electroacupuncture is an effective treatment for migraine patients, with a notable enhancement in the efficacy of the 
treatment. However, in the pursuit of advancing the scientific understanding of electroacupuncture treatment for 
migraine, there is a necessity for rigorous clinical study design and the execution of multi-center, large-sample, 
randomized controlled trials that encompass sufficient follow-up time. At the same time, due to the subjective nature 
of electroacupuncture treatment points, it is important to increase research on real-world electroacupuncture as a primary 
treatment for migraine in future studies and to include trials with the same electroacupuncture frequency and similar 
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courses of treatment as much as possible, to obtain better results and to provide a certain amount of literature for the 
treatment of migraine with electroacupuncture.

Abbreviations
CNKI, China National Knowledge Infrastructure; OR, Odds Ratio; MD, Mean Difference; CI, Confidence Interval; RCT, 
randomized controlled trial; T, intervention group; C, comparison group; NM, not mention; VAS, the visual analogue 
scale score; MSQ, the migraine - specific quality of life questionnaire score.
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