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Purpose: This meta-analysis aimed to systematically evaluate the efficacy and safety of acupuncture compared to conventional oral 
medications for the prophylactic treatment of migraine, following the PRISMA guidelines.
Methods: Comprehensive searches of international and Chinese databases were conducted up to January 2024 using terms such as 
“migraine” and “acupuncture”. Two researchers independently screened studies and extracted data. Following the refinement of the 
inclusion criteria during the revision process, only studies focusing on the prophylactic treatment of migraine were included in the final 
analysis. The primary outcomes included migraine intensity, frequency of migraine attacks, number of migraine days, and the 
proportion of patients achieving at least a 50% reduction in migraine days. The secondary outcomes included migraine duration, 
the overall effective rate, and the overall effective rate at 6 months follow-up. Meta-analyses were conducted using RevMan 5.3.
Results: Nineteen randomized controlled trials (2296 patients) were included. Compared to conventional medication, acupuncture was 
associated with greater reductions in frequency of migraine attacks (SMD = –0.17, 95% CI [–1.05, –0.37]; P < 0.0001), migraine 
intensity (MD = –1.48, 95% CI [–2.51, –0.46]; P = 0.005), number of migraine days (MD = –1.50, 95% CI [–2.52, –0.48]; P = 0.004), 
and migraine duration (SMD = –0.60, 95% CI [–0.81, –0.40]; P < 0.00001). A higher proportion of patients achieved at least a 50% 
reduction in migraine days (RR = 2.08, 95% CI [1.22, 3.55]; P = 0.007). Acupuncture also showed a higher overall effective rate (RR 
= 1.25, 95% CI [1.16, 1.35]; P < 0.00001) and overall effective rate at 6 months follow-up (RR = 1.34, 95% CI [1.19, 1.50]; P < 
0.00001), with fewer adverse events reported. However, the overall quality of evidence was moderate to low.
Conclusion: Acupuncture may offer potential benefits in the prophylactic treatment of migraine; however, substantial heterogeneity 
across studies, methodological limitations, and the moderate to low quality of evidence limit the certainty of these findings. Further 
high-quality randomized controlled trials are needed to confirm these results.
Keywords: acupuncture, pharmacotherapy, migraine, meta-analysis, systematic review

Introduction
Migraine is a prevalent neurological disorder typically characterized by moderate to severe, often but not always 
unilateral, pulsating headache. Without treatment or with ineffective treatment, attacks typically last 4 to 72 hours and 
are often accompanied by nausea, vomiting, photophobia, and phonophobia.1 As per the 2016 Global Burden of Diseases 
(GBD) study,2 Migraine is the second most common neurological disabling disease. More recent data from the 2021 
GBD study further highlight its substantial health burden, particularly among women of reproductive age (15–49 years). 
In 2021, the global prevalence of migraine in this population was approximately 493.94 million, with 33.33 million new 
cases and 18.25 million disability-adjusted life years (DALYs).3 However, historical data reveals a concerning trend: In 
China, merely 52.9% of migraine sufferers seek medical consultation, with a mere 13.8% receiving accurate diagnoses 
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from physicians.4 Presently, oral pharmacotherapy approaches to migraine management primarily comprise two facets: 
preventive measures during remission periods and analgesic interventions during attacks. While the efficacy of pharma-
ceuticals is established, the potential side effects accompanying their administration warrant careful consideration;5 As 
pointed out in the 2022 edition of the Chinese Guidelines for the Diagnosis and Treatment of Migraine,5 nonsteroidal 
anti-inflammatory drugs (NSAIDs), as one of the pharmacological options for acute migraine management, are com-
monly associated with gastrointestinal adverse effects, and in some cases, gastrointestinal bleeding. Triptans, another 
class of medications for acute relief, may induce adverse effects such as fatigue, weakness, and delayed responsiveness. 
In the prophylactic setting, β-blockers (eg, propranolol, metoprolol), widely recommended for migraine prevention, are 
associated with adverse effects including fatigue, hypotension, bradycardia, and depressive symptoms. Flunarizine, 
a calcium channel antagonist, commonly triggers lethargy and weight gain. The antiepileptic medication topiramate 
may cause drowsiness, cognitive and language impairments, and paresthesia. Amitriptyline, a tricyclic antidepressant 
frequently used for migraine prophylaxis, is associated with drowsiness, weight gain, dry mouth, and constipation. 
Beyond medication-induced complications, instances of migraine compounded by medication overuse headaches can 
arise from the excessive consumption of analgesic drugs. Beyond medication-related adverse effects, long-term and 
frequent reliance on acute-phase analgesic medications for treatment may trigger medication overuse headache (MOH).6 

Acupuncture, a key component of traditional Chinese medicine, has been proven to have definitive efficacy in pain 
alleviation.7,8 In the management of migraine, acupuncture can be utilized in two distinct therapeutic strategies: acute 
treatment, which focuses on alleviating pain during migraine attacks, and prophylactic treatment, which aims to prevent 
recurrent episodes and reduce the frequency and severity of migraine.5,9,10 Thus, the number of clinical trials of 
acupuncture therapy for migraine has increased in recent years. Considering the differences between these two 
therapeutic approaches, this study focuses exclusively on evaluating the efficacy of acupuncture in the prophylactic 
treatment of migraine. To further validate the efficacy of acupuncture compared with conventional medicine, we 
conducted a meta-analysis of randomized controlled trials using pharmacotherapy as a control, aiming to provide more 
evidence-based medical support for acupuncture in the prophylactic treatment of migraine.

Method
Study Design and PRISMA Compliance
This systematic review and meta-analysis were conducted in accordance with PRISMA guidelines to ensure compre-
hensive and transparent reporting. The study protocol was registered in PROSPERO (CRD42024521428). The PRISMA 
2020 checklist was followed, and the study selection process is illustrated using a PRISMA flow diagram (Figure 1).

Inclusion Criteria
Type of Study
Randomized controlled trials (RCTs) conducted in Chinese or English were eligible for inclusion in this study. Only studies 
evaluating the prophylactic treatment of migraine were included. The trials were clinical, with the exclusion criterion being 
a sample size of fewer than 20 participants. No constraints were imposed regarding the implementation of blinding techniques.

Treatment Targets
Patients who met the migraine diagnostic criteria established by the International Headache Society were enrolled.1,5 The 
study population included individuals diagnosed with migraine, migraine without aura, migraine with or without aura, 
and chronic migraine. No restrictions were placed based on age, gender, race, or disease duration.

Intervention Measure
In the treatment arm, participants received either manual acupuncture or electroacupuncture alone, or acupuncture 
combined with a placebo intervention. In contrast, the control cohort underwent either sole pharmacotherapy or 
a combination of pharmacotherapy with sham acupuncture, the latter targeting non-head and non-meridian acupoints 
to ensure the integrity of blinding. Only studies using comparable acupuncture techniques (manual acupuncture or 
electroacupuncture) were included to ensure the consistency of interventions.
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Result Type
In consideration of the clinical relevance of outcome measures, endpoints were categorized into primary and secondary 
outcomes. Primary outcomes focused on migraine intensity, frequency of migraine attacks, number of migraine days and 
the proportion of patients achieving at least a 50% reduction in migraine days. Migraine intensity was measured using 
a 10-cm Visual Analogue Scale (VAS), where 0 indicated “no pain” and 10 indicated “worst pain”. Participants indicated 
the severity of their headache attacks by marking the scale, and the scores were quantified accordingly. Migraine 
frequency was defined as the number of migraine attacks occurring within a specified time period (eg, per month), 
whereas migraine days were defined as the number of days during which migraine symptoms were experienced, 

Figure 1 PRISMA flow diagram showing the study selection process. 
Abbreviations: CNKI, China National Knowledge Infrastructure; CQVIP, Chongqing VIP; CBM, China Biology Medicine.
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regardless of the number of attacks per day. The frequency of migraine attacks was calculated on a monthly or 4-week 
basis, the number of migraine days was determined based on the number of days with migraine attacks in the month 
preceding each assessment time point. Frequency of migraine attacks and number of migraine days were primarily 
assessed through patient-reported outcomes, typically recorded in headache diaries where available; in studies where the 
use of headache diaries was not explicitly stated, data were extracted based on reported methods and were assumed to 
reflect retrospective recall unless otherwise specified. Secondary outcomes included migraine duration, the overall 
effective rate, and overall effective rate at 6 months follow-up. Migraine duration was defined as the average duration 
of each migraine episode, recorded in hours. The effective rate was defined as the proportion of patients categorized as 
cured, markedly effective, or effective. Studies were eligible if they reported an effective rate based on explicit clinical 
efficacy criteria, with preference given to those following the Guiding Principles of Clinical Research on New Drugs of 
Traditional Chinese Medicine,11 although alternative but comparable definitions were also accepted. Long-term efficacy 
was assessed based on patient outcomes six months after the end of treatment.

Exclusion Criteria
(1) Participants excluded from the study encompassed those failing to meet migraine diagnostic criteria, individuals 
with undetermined diagnoses, or those experiencing other forms of headaches.
(2) Both the experimental and control groups underwent a combination of interventions, including massage, blood-
letting, cupping, acupoint injection, Chinese herbal medicine, and additional therapies.
(3) Exclusions comprised duplicate publications or literature containing overlapping content.
(4) Literature exhibiting conspicuous data inaccuracies was omitted from the analysis.

Literature Retrieval
From the inception of the database until January 2024, a comprehensive search strategy was implemented, encompassing 
eight prominent databases: Cochrane, PubMed, Embase, Web of Science, China Biomedical Literature Database (CBM), 
China Journal Full Text Database (CNKI), Chinese Science and Technology Journal Database (VIP), and Wanfang 
Database. Systematic searches were conducted employing the MeSH thesaurus, amalgamating subject terms with free 
terms such as “migraine”, “chronic migraine”, “migraine with aura”, “migraine without aura”, “acupuncture”, “body 
acupuncture”, and “electroacupuncture”. Furthermore, English search terms like “Migraine”, “Migraine Disorder”, 
“Migraine Headache”, “Acupuncture Therapy”, and “Acupuncture Treatment” were utilized to broaden the search 
scope, taking PubMed as an example, its detailed search formula is as follows “(((((((((((((((((((((((((((((((((((Disorder, 
Migraine[Title/Abstract]) OR (Disorders, Migraine[Title/Abstract])) OR (Migraine Disorder[Title/Abstract])) OR 
(Migraine[Title/Abstract])) OR (Migraines[Title/Abstract])) OR (Migraine Headache[Title/Abstract])) OR (Headache, 
Migraine[Title/Abstract])) OR (Headaches, Migraine[Title/Abstract])) OR (Migraine Headaches[Title/Abstract])) OR 
(Acute Confusional Migraine[Title/Abstract])) OR (Acute Confusional Migraines[Title/Abstract])) OR (Migraine, 
Acute Confusional[Title/Abstract])) OR (Migraines, Acute Confusional[Title/Abstract])) OR (Status Migrainosus[Title/ 
Abstract])) OR (Hemicrania Migraine[Title/Abstract])) OR (Hemicrania Migraines[Title/Abstract])) OR (Migraine, 
Hemicrania[Title/Abstract])) OR (Migraines, Hemicrania[Title/Abstract])) OR (Migraine Variant[Title/Abstract])) OR 
(Migraine Variants[Title/Abstract])) OR (Variant, Migraine[Title/Abstract])) OR (Variants, Migraine[Title/Abstract])) OR 
(Sick Headache[Title/Abstract])) OR (Headache, Sick[Title/Abstract])) OR (Headaches, Sick[Title/Abstract])) OR (Sick 
Headaches[Title/Abstract])) OR (Abdominal Migraine[Title/Abstract])) OR (Abdominal Migraines[Title/Abstract])) OR 
(Migraine, Abdominal[Title/Abstract])) OR (Migraines, Abdominal[Title/Abstract])) OR (Cervical Migraine Syndrome 
[Title/Abstract])) OR (Cervical Migraine Syndromes[Title/Abstract])) OR (Migraine Syndrome, Cervical[Title/ 
Abstract])) OR (Migraine Syndromes, Cervical[Title/Abstract])) OR (“‘Migraine Disorders’”[Mesh])) AND 
(((((((((((Acupuncture Treatment[Title/Abstract]) OR (Acupuncture Treatments[Title/Abstract])) OR (Treatment, 
Acupuncture[Title/Abstract])) OR (Therapy, Acupuncture[Title/Abstract])) OR (Pharmacoacupuncture Treatment[Title/ 
Abstract])) OR (Treatment, Pharmacoacupuncture[Title/Abstract])) OR (Pharmacoacupuncture Therapy[Title/Abstract])) 
OR (Therapy, Pharmacoacupuncture[Title/Abstract])) OR (Acupotomy[Title/Abstract])) OR (Acupotomies[Title/ 
Abstract])) OR (“‘Acupuncture Therapy’”[Mesh]))”
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Study Selection and Data Extraction
The study selection followed PRISMA guidelines, with a PRISMA-compliant flowchart illustrating the inclusion and 
exclusion process. Data extraction was performed independently by two researchers, following the PRISMA checklist to 
ensure transparency and reproducibility. Initially, titles and abstracts were perused for preliminary assessment, followed 
by a comprehensive examination of the full-text articles for confirmation. Subsequently, the researchers exchanged their 
screening findings, resolving discrepancies through deliberation or recourse to a third-party arbiter when necessary. Two 
individuals independently extracted data, encompassing a comprehensive array of parameters, including study particu-
lars, intervention modalities, diagnostic criteria, efficacy evaluation standards, outcome measures, and follow-up data. 
A third party meticulously scrutinized the data extraction process to ensure consistency and accuracy.

Assessment of Risk Bias
Two researchers independently evaluated the risk of bias using the “Risk of Bias” tool as outlined in the Cochrane 
Handbook 5.2. The assessment encompassed eight dimensions: random sequence generation, allocation concealment, 
blinding of participants and personnel, blinding of outcome assessment, completeness of outcome data, selective 
reporting, and other sources of bias. Study bias was categorized as unclear, low, or high. Any assessment disparities 
were resolved through discourse or adjudication by a third party.

GRADE Quality of Evidence Evaluation
The quality of outcome indicators was assessed utilizing the GRADE methodology, restricting inclusion to randomized 
controlled trials. Consequently, evidence quality was categorized into four grades: high, moderate, low, or very low, 
adhering to the GRADE framework criteria. This comprehensive evaluation considered five key factors: risk of bias, 
inconsistency, indirectness, imprecision, and publication bias. Two researchers independently appraised the evidence 
quality for each outcome using GRADEpro software, facilitating the generation of systematic tables.

Data Synthesis and Statistical Analysis
Meta-analysis was conducted utilizing RevMan 5.3 software provided by the Cochrane Collaboration. For dichotomous data, 
relative risk (RR) with corresponding 95% confidence intervals (CI) was employed, while mean difference (MD) was 
utilized for continuous data when measurements were in the same unit, and standardized mean difference (SMD) when 
measurements varied in units. Heterogeneity among included results was assessed using the χ2 test (significance threshold set 
to 0.1), complemented by I2 statistics for further evaluation. A P-value > 0.1 and I2 < 50% indicated minimal heterogeneity, 
warranting the adoption of the fixed-effect model; conversely, the random-effects model was applied. The outcomes included 
in the meta-analysis were migraine intensity (measured by a 10-cm Visual Analogue Scale [VAS]), frequency of migraine 
attacks (number of attacks per month or 4-week period), number of migraine days (number of days with migraine symptoms 
per month), migraine duration (average hours per episode), overall effective rate, and overall effective rate at 6 months 
follow-up. For continuous outcomes measured on the same scale (eg, VAS scores, migraine duration in hours), mean 
difference (MD) was used; for continuous outcomes measured on different scales across studies, standardized mean 
difference (SMD) was used. For dichotomous outcomes (eg, overall effective rate, ≥50% reduction in migraine days), 
relative risk (RR) with 95% confidence intervals was calculated. When pooling data, outcome measurements were extracted 
at the primary endpoint after treatment completion. If multiple time points were reported, the latest available time point after 
treatment was used for analysis. A random-effects model was applied when significant heterogeneity was detected (P ≤ 0.1 or 
I² ≥ 50%), while a fixed-effect model was used when heterogeneity was minimal.

Result
Research Selection
A systematic search of eight electronic databases yielded 7744 records. After removing duplicates and screening titles, 
abstracts, and full-text articles according to the eligibility criteria,19 studies were included in the final analysis, of which 
14 were published in Chinese and 5 in English, as shown in the PRISMA flow diagram (Figure 1).
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Research Characteristics
Basic Characteristics of the Included Literature
A total of 19 clinical randomized controlled trials were included in the analysis, all featuring a dual-arm design. All 
included studies investigated the prophylactic treatment of migraine, and no studies focusing on the acute treatment of 
migraine attacks were retained after applying the refined inclusion criteria. Four10,12–14 were multicenter randomized 
controlled trials. Additionally, one trial14 employed a single-blind, double-simulated, randomized controlled methodology. 
Notably, in this trial, the location of the “placebo acupuncture point” is 3 mm further to the side of the point in the TCM 
reference book which is unrelated to headache and is located near the elbow and knee joints. The trial originated from 
Germany,12 while another hailed from Italy,10 with the remainder conducted in China.13–29 The total sample size across all 
trials amounted to 2296 cases, with the largest trial comprising 207 cases and the smallest containing 28 cases. Within the 
treatment group, 1212 cases received filiform needle acupuncture, of which 229 underwent electroacupuncture. In the 
control group, 1065 patients were treated with pharmacotherapy, including nimodipine (n = 372), flunarizine hydrochloride 
(n = 483), metoprolol (n = 55), and topiramate (n = 33). One study employed a combination therapy of nimodipine and 
flunarizine hydrochloride (n = 61). Among the migraine subtypes investigated in the studies, six10,12,15,16,24,28 specifically 
targeted migraine with or without aura, while seven13,14,18,19,25,29 focused solely on migraine without aura. One27 addressed 
chronic migraines, and the remaining seven17,20–23,26 did not distinctly specify migraine type. Notably, four studies10,12,14,27 

mandated participants to maintain a headache diary, documenting particulars such as headache duration, intensity, and 
utilization of emergency medication. Furthermore, eight studies10,12–14,26–28 meticulously recorded participant dropout 
rates. The characteristics of trials included are shown in Table 1.

Evaluation of Therapeutic Efficacy Criteria 
Among the included studies, 1313,15–20,22–26,29 incorporated the overall effective rate as a key efficacy evaluation metric. 
Calculation of the overall effective rate was standardized across eight studies,15,18,19,22,25–27,29 adhering to the guidelines 
outlined in the Clinical Guidelines for New Chinese Medicines. Specifically, these studies employed the Nimodipine 
scoring method: (pre-treatment migraine score - post-treatment migraine score) divided by pre-treatment migraine score, 
multiplied by 100%. Clinical cure denotes the absence of migraine attacks throughout the treatment duration. 
A significant effect is indicated by a reduction of more than 50% in the migraine score post-treatment. Effectiveness 
is recognized when the migraine score decreases by 21% to 50% following treatment. Conversely, an outcome is deemed 
invalid if the migraine score decreases by less than 20% after treatment. Three studies16,17,24 adhered to the diagnosis and 
efficacy evaluation criteria for headaches established by the National Collaborative Group of Brain Diseases and 
Emergencies under the State Administration of Traditional Chinese Medicine in 1992. These studies calculated efficacy 
as follows: percentage of efficacy = [(pre-treatment headache index - post-treatment headache index) / pre-treatment 
headache index] multiplied by 100%. Basic recovery signifies an efficacy percentage ranging from 90% to 100% two 
months post-treatment. An obvious effect is characterized by an efficacy percentage falling between 55% and less than 
90%. Effectiveness is recognized when the efficacy percentage ranges from 20% to less than 55%. Conversely, 
ineffectiveness is indicated when the efficacy percentage is less than 20%. Conversely, ineffectiveness is indicated 
when the efficacy percentage is less than 20%. One study20 referenced the diagnostic and therapeutic evaluation criteria 
for migraines proposed by Sun Zenghua, Yang Yujin, and others. In this study, cure was defined as the absence of 
episodic migraine symptoms at the conclusion of the treatment regimen, with no recurrence observed for one month 
thereafter. A significant effect was identified when symptom severity decreased by more than 50% post-treatment. 
Effectiveness was recognized when symptom severity decreased by 20% to 50% post-treatment. Conversely, an outcome 
was deemed invalid if the reduction in symptom severity was less than 20% post-treatment. One study13 employed the 
nimodipine method for scoring points, calculated as follows: points scoring method = [(pre-treatment points value - post- 
treatment points value) divided by treatment period points value] multiplied by 100%. Clinical control was defined as the 
absence of migraine attack symptoms at the conclusion of the treatment regimen, with no recurrence observed for one 
month after treatment cessation. A significant effect was noted when there was a reduction of more than 50% in points 
after treatment. Effectiveness was recognized when there was a reduction of 20% to 50% in points after treatment. 
Conversely, ineffectiveness was indicated by a reduction of less than 20% in points after treatment. Furthermore, it 
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Table 1 Characteristics of the Included Studies in the Meta-Analysis

Study Country Patient 
Type

Patients 
(T vs C)

Dropout 
(T vs C)

Treatment Group Acupuncture 
treatment frequency

Control group (mg/d) Duration 
of 

treatment 
group

Time of 
efficacy 

assessment

Follow- 
up

Outcome 
indicate

Run-in 
phase

Cai YW 
202228

China Migraine 55 VS 55 2 VS 2 Electroacupuncture 1 daily treatment, 5 times 
a week, for 4 weeks.

Flunarizine 10mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

1, 3, 6 
Month

MI (VAS), 
NMD

None

Zeng LH 
201521

China Migraine 34 VS 34 None Acupuncture 7 days per course, 3 
courses in total.

Flunarizine 5mg 3 week baseline, Post- 
treatment

None MI (VAS), 
MFA, MD

None

Guo YH 
201429

China Migraine 
Without 

Aura

35 VS 35 None Acupuncture 1 daily treatment, 7 
treatments per course, 

for 4 consecutive 
courses.

Nimodipine 120mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

None OER 1 week

Wang 
B 200415

China Migraine 
With or 
Without 

Aura

125 VS 61 None Acupuncture 1 treatment every 2 days, 
10 treatments per 

course.

Nimodipine 60mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

None OER None

Sun 
P 201622

China Migraine 40 VS 40 None Acupuncture 1 daily treatment, 5 
treatments per week, for 

4 weeks.

Flunarizine 10mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

6 
Month

OER, OER- 
6M

None

Wu WF 
201124

China Migraine 
With or 
Without 

Aura

56 VS 54 None Acupuncture 1 daily treatment, 8 
treatments per course, 

2 day interval, 3 courses.

Nimodipine 120mg 4 week baseline, Post- 
treatment

None OER None

Wang LP 
201114

China Migraine 
Without 

Aura

70 VS 70 None Acupuncture&Placebo 3 times per week for 
a total of 4 weeks.

Flunarizine&Sham acupuncture 10 mg in the 
first 2 weeks and 5 mg in the next 2 weeks

4Week baseline, Post- 
treatment

None MI (VAS), 
NMD, 50% 

NMD

4 week

Yang CP 
201127

China Chronic 
Migraine

33 VS 33 None Acupuncture 24 sessions over 
12 weeks (2 per week).

Topiramate 25 mg/day and increased by 
25 mg/day weekly to a maximum of 100 mg/ 

day followed by an 8-week maintenance 
period

12Week baseline, Post- 
treatment and 

follow-up 
period.

12Week NMD, 50% 
NMD

4 week

Wu JP 
201125

China Migraine 
Without 

Aura

30 VS 30 None Acupuncture 1 daily treatment, 6 
treatments per week, for 

4 weeks.

Flunarizine 10mg 4 week baseline, Post- 
treatment

None OER None

Ren JJ 
201019

China Migraine 120 VS 
110

None Acupuncture 10 days per course, 3 day 
rest between courses, 2 

courses in total.

Flunarizine 5mg 3 week baseline, Post- 
treatment and 

follow-up 
period.

3 
Month

OER None

Dai XY 
200926

China Migraine 72 VS 72 7 VS 8 Acupuncture 1 daily treatment, 14 days 
per course, 2 courses in 

total.

Nimodipine 90mg 4 week baseline, Post- 
treatment

None OER None

(Continued)
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Table 1 (Continued). 

Study Country Patient 
Type

Patients 
(T vs C)

Dropout 
(T vs C)

Treatment Group Acupuncture 
treatment frequency

Control group (mg/d) Duration 
of 

treatment 
group

Time of 
efficacy 

assessment

Follow- 
up

Outcome 
indicate

Run-in 
phase

Yan GX 
200918

China Migraine 
Without 

Aura

28 VS 28 None Electroacupuncture 1 daily treatment, 5 
treatments per course, 
2 day rest, 4 courses.

Nimodipine 120mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

1 
Month

OER None

Zhong 
GW 
200913

China Migraine 
Without 

Aura

114 VS 
104

None Electroacupuncture 1 daily treatment, 5 days 
per course, 2 day interval, 

4 courses.

Flunarizine 5mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

6, 8 
Month

MFA, MD, 
OER, OER- 

6M

None

Liu 
B 200616

China Migraine 
With or 
Without 

Aura

58 VS 57 None Electroacupuncture 1 daily treatment, 8 days 
per course, 3 day interval, 

3 courses.

Nimodipine 120mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

1, 6 
Month

OER, OER- 
6M

None

Streng 
A 200612

Germany Migraine 
With or 
Without 

Aura

59 VS 54 2 VS 17 Electroacupuncture 8–15 sessions, 12 weeks 
in total.

Metoprolol 100–200mg 12 week baseline, Post- 
treatment and 

follow-up 
period.

12Week MFA, 
NMD, 50% 

NMD

4 week

Ni CH 
200217

China Migraine 
Without 

Aura

32 VS 32 None Electroacupuncture 1 daily treatment, 10 
treatments per course, 

5 day interval, 4 courses 
in total.

Nimodipine 120mg 4 week baseline, Post- 
treatment

None MFA, OER Ni CH 
200217

Li 
W 200223

China Migraine 107 VS 61 None Acupuncture 1 treatment per day, 6 
days per course with 

1 day of rest, 4 courses.

Nimodipine 12omgand Flunarizine 5mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

6 
Month, 

12 
Month

OER Li 
W 200223

Allais 
G 200210

Italy Migraine 
Without 

Aura

80 VS 80 None Acupuncture Weekly for the first 2 
months, then monthly for 

the next 4 months.

Flunarizine 10mg 26 week baseline, Post- 
treatment

None MFA Allais 
G 200210

Liu KY 
200120

China Migraine 43 VS 43 None Acupuncture 1 daily treatment, 6 
treatments per week, for 

4 weeks.

Nimodipine 90mg 4 week baseline, Post- 
treatment and 

follow-up 
period.

1 
Month

MFA, MD, 
OER

Liu KY 
200120

Abbreviations: MI, Migraine Intensity (measured by Visual Analog Scale, VAS); MFA, Frequency of Migraine Attacks; NMD, Number of Migraine Days; 50% NMD, Proportion of Patients Achieving ≥50% Reduction in Migraine Days; MD, 
Migraine Duration; OER, Overall Effective Rate; OER-6M, Overall Effective Rate at 6-Month Follow-Up.
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should be noted that the overall effective rate and the overall effective rate at 6 months follow-up were primarily derived 
from studies conducted in China. Most of these studies followed the Guiding Principles of Clinical Research on New 
Drugs of Traditional Chinese Medicine or comparable national standards, where an improvement of 20% to 50% is 
classified as “effective”, and an improvement of less than 20% is considered “ineffective”. This differs from inter-
nationally recognized standards, where a 30% improvement is typically regarded as the threshold for effectiveness. This 
methodological difference should be carefully considered when interpreting the results.

Risk of Bias in the Included Study
Judged through the lens of the Cochrane “risk of bias” tool, the methodology of random assignment varied across the 
studies under scrutiny. Five studies18,21,22,25,28 employed random number tables, while four10,13,14,27 opted for computer- 
generated randomized lists. Additionally, two studies12,16 employed stratified randomization. In contrast, eight 
studies15,17,19,20,23,24,26,29 merely made passing reference to randomization without specifying the methodology 
employed. This diversity underscores the need for clarity and transparency in reporting the specifics of random assign-
ment methodologies. In the realm of concealed allocation strategies, four studies13,14,18,28 employed sequentially 
numbered, sealed, and opaque envelopes. Meanwhile, two studies12,27 implemented randomization centrally. However, 
details regarding allocation concealment were absent in the remaining 13 studies.10,15–17,19–26,29 Regarding blinding 
procedures, one study14 ensured patient blinding, while six studies10,12–14,25,27,28 secured blinding for outcome assessors. 
Concerning the comprehensiveness of study data, six pilot studies12–14,26–28 exhibited data incompleteness. Among these, 
two studies14,27 addressed missing values by substituting data from previous instances, while the remaining four12,13,26,28 

restricted analysis to patients with complete datasets. Notably, one study14 displayed variance in result indicators 
compared to the prior protocol, whereas clarity on this aspect was lacking in the remaining studies. Moreover, sources 
of potential bias across all studies remained ambiguous. The risk of bias evaluation for the included studies is delineated 
in Figures 2 and 3.

Results of the Study
To ensure consistent interpretation across different outcome measures, reductions in migraine intensity, frequency of 
attacks, number of migraine days, and migraine duration were considered beneficial, while increases in the proportion of 
patients achieving a ≥50% reduction in migraine days, in the overall effective rate, and in the overall effective rate at 
6-month follow-up were also regarded as beneficial. Forest plots were constructed accordingly: for outcomes where 
reductions were beneficial, results favoring acupuncture were located on the left side of the plot; for outcomes where 
increases were beneficial, results favoring acupuncture are located on the right side. This approach ensures a consistent 
interpretation of beneficial effects across different outcome types.

Figure 2 Risk of bias summary: review authors’ judgments about each risk of bias item for each included study.
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Figure 3 Risk of bias graph: review authors’ judgments about each risk of bias item across all included studies.
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Main Results
Frequency of Migraine Attacks 
Six studies10,12,13,17,20,21 encompassing 697 participants compared the frequency of migraine attacks between the 
acupuncture group and the medication group. Due to significant heterogeneity among the studies (P=0.0004; I² =78%), 
a random-effects model was applied. The overall effect is depicted on the left side of the forest plot. The summary 
analysis indicates that the acupuncture group outperforms the medicine group in reducing the frequency of migraine 
attacks (SMD=−0.17, 95% CI [−1.05, −0.37]; P<0.0001), as illustrated in Figure 4.

Migraine Intensity 
Three studies14,21,28 presented findings on migraine intensity among migraine sufferers treated with acupuncture 
compared to those receiving medicine. Involving 314 participants, the studies utilized the Visual Analog Scale (VAS) 
to measure migraine intensity. Statistical analysis revealed a significant reduction in VAS scores within the acupuncture 
group post-treatment (MD = –1.48, 95% CI [–2.51, –0.46]; P = 0.005). However, notable heterogeneity was observed (P 
= 0.001; I2 = 85%), as depicted in Figure 5.

Given the significant heterogeneity observed in the outcome indicator of migraine intensity, a subgroup analysis was 
conducted to explore potential sources of variability. All three included studies focused on migraine prophylaxis. However, in 
the study by Zeng et al,21 although flunarizine 5 mg daily was used as a preventive treatment, patients were required to be 
enrolled during an acute migraine attack. In contrast, the other two studies did not specifically require patients to be enrolled 
during an acute migraine attack. Considering this difference in patient enrollment criteria, subgroup analyses were performed. 
Notably, the heterogeneity within the subgroup without acute enrollment requirements was negligible (P = 0.62; I² = 0%), 
suggesting that the different enrollment conditions, specifically the inclusion of patients during an acute migraine attack in 
Zeng et al, may have been the primary source of the observed heterogeneity, as illustrated in Figure 6.

Number of Migraine Days 
Four studies,12,14,27,28 comprising 425 participants, examined the efficacy of acupuncture versus medicine in reducing the 
number of migraine days. Significant heterogeneity among the studies was observed (P = 0.009; I2 = 74%), leading to the 
adoption of a random-effects model. The collective effect is illustrated on the left side of the forest plot, demonstrating 
that the acupuncture group exhibited greater efficacy in reducing the number of migraine days compared to the medicine 
group (MD = –1.50, 95% CI [–2.52, –0.48]; P = 0.004). These findings are detailed in Figure 7.

Figure 5 Forest plot comparing acupuncture with pharmacotherapy in reducing migraine intensity.

Figure 4 Forest plot comparing acupuncture with pharmacotherapy in reducing the frequency of migraine attacks.
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Proportion of Patients Achieving at Least a 50% Reduction in Migraine days 
A comparison of the proportion of patients achieving at least a 50% reduction in migraine days between those treated 
with acupuncture therapy and medication was conducted across three trials,12,14,27 involving a total of 319 participants. 
Noteworthy heterogeneity between studies was detected (P = 0.06; I2 = 65%), necessitating the utilization of a random- 
effects model. The aggregate effect is depicted on the right side of the forest plot, revealing that the acupuncture group 
outperformed the medicine group in improving the proportion of patients achieving at least a 50% reduction in migraine 
days (RR = 2.08, 95% CI [1.22, 3.55]; P = 0.007), as illustrated in Figure 8.

Secondary Outcome
Migraine Duration 
An assessment of the migraine duration was undertaken across three trials,13,20,21 encompassing a total of 372 
participants, comparing acupuncture therapy to medication. Notable heterogeneity among the studies was observed (P 
= 0.95; I2 = 0%), prompting the adoption of a random-effects model. The collective impact is portrayed on the right side 

Figure 6 Forest plot of subgroup analysis based on enrollment criteria for migraine intensity.

Figure 7 Forest plot comparing acupuncture with pharmacotherapy in reducing the number of migraine days.

Figure 8 Forest plot comparing acupuncture with pharmacotherapy in the proportion of patients achieving at least a 50% reduction in migraine days.
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of the forest plot, indicating that the acupuncture group surpassed the medicine group in reducing the migraine duration 
(SMD = −0.60, 95% CI [−0.81, −0.40]; P <0.00001), as delineated in Figure 9.

The Overall Effective Rate 
Thirteen studies,13,15–20,22–26,29 encompassing a total of 1670 participants, evaluated the total effective rate as an outcome 
measure. Data synthesis involved amalgamating instances of cure, significant improvement, and effectiveness as 
documented in the literature and subsequently computing the total effective rate based on the aggregated data. 
Substantial heterogeneity across studies was observed (P = 0.004; I² = 59%), prompting the adoption of a random- 
effects model. The collective impact is depicted on the right side of the forest plot. The Summary analysis indicates that 
the acupuncture group demonstrates a superior overall effective rate in migraine treatment compared to the medication 
group (RR = 1.25, 95% CI [1.16, 1.35]; P < 0.00001), as illustrated in Figure 10.

To explore potential sources of heterogeneity, subgroup analyses were conducted based on (1) the type of acupuncture 
intervention (manual acupuncture vs electroacupuncture) and (2) whether the control group medication complied with 
guideline recommendations. Subgroup analysis based on intervention type (Figure 11) showed that both manual 
acupuncture and electroacupuncture were associated with a higher overall effective rate compared to medication, with 
similar effect sizes. Subgroup analysis based on pharmacotherapy guideline compliance (Figure 12) revealed that 
acupuncture remained superior in both subgroups; however, studies using non-pharmacotherapy -recommended medica-
tions exhibited slightly higher effect sizes than those using guideline-recommended medications. These findings suggest 
that differences in acupuncture techniques and control group medication selection may have contributed to the observed 
heterogeneity, but did not substantially alter the overall conclusion that acupuncture is more effective than pharma-
cotherapy in improving the total effective rate for migraine prophylaxis.

Figure 10 Forest plot comparing acupuncture with pharmacotherapy in improving the overall effective rate.

Figure 9 Forest plot comparing acupuncture with pharmacotherapy in reducing migraine duration.
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Figure 11 Subgroup analysis of overall effective rate based on acupuncture intervention type (manual acupuncture vs electroacupuncture).

Figure 12 Subgroup analysis of overall effective rate based on pharmacotherapy guideline compliance.
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Overall Effective Rate at 6 months Follow-up 
Three studies,13,16,22 encompassing 413 participants, compared the clinical efficacy of acupuncture with that of medica-
tion over a 6-month treatment period. The data processing method involved combining the cases of cured, markedly 
effective, and effective treatments recorded at 6 months post-treatment into a total effective treatment count, as 
documented in the literature. The overall efficacy rate was then calculated based on the recorded data. The studies 
demonstrated homogeneity (P=0.19; I²=39%), justifying the use of a fixed-effects model. The pooled analysis, depicted 
in Figure 8, revealed a significant advantage of the acupuncture group over the medication group in terms of overall 
effective rate at 6-month follow-up (RR = 1.34, 95% CI [1.19, 1.50]; P < 0.00001), as illustrated in Figure 13.

Publication Bias
In this study, the number of included trials for the outcome measure of overall effective rate exceeded 10, allowing for 
the construction of a funnel plot to assess publication bias. The resulting plot exhibited an asymmetrical distribution, as 
illustrated in Figure 14, indicating the presence of publication bias. This asymmetry suggests the potential existence of 
unpublished trials with negative results.

GRADE Evaluation of Outcome Indicators
The quality of evidence for the outcome indices was assessed using GRADEpro filer 3.6 software, comparing 
acupuncture with pharmacotherapy. Due to various biases, inconsistencies, and inaccuracies, the quality of evidence 
for migraine duration, number of migraine days, and overall effective rate at 6 months follow-up was classified as 

Figure 13 Forest plot comparing acupuncture with pharmacotherapy for overall effective rate at 6-month follow-up.

Figure 14 Funnel plot assessing publication bias for the outcome of overall effective rate.
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moderate. The evidence level for the overall effective rate, the proportion of patients achieving at least a 50% reduction 
in migraine attack days, and the outcome index of frequency of migraine attacks were deemed low. Additionally, the 
evidence level for the migraine intensity outcome index was very low. Refer to Figure 15 for detailed information.

Discussion
Summary of Main Results
Based on an analysis of the results from the 19 included studies, acupuncture was more effective than pharmacotherapy 
in reducing the frequency of migraine attacks, migraine intensity, the number of migraine days, and migraine duration. 
Additionally, acupuncture demonstrated a higher overall effective rate as well as a superior overall effective rate at 6 
months follow-up compared to pharmacotherapy. However, the substantial heterogeneity among the included studies, 
along with imprecision and various biases, downgraded the level of evidence for outcomes such as the frequency of 

Figure 15 Summary of GRADE quality assessment for primary and secondary outcomes.
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migraine attacks, migraine intensity, number of migraine days, proportion of patients achieving at least a 50% reduction 
in migraine days, and the overall effective rate. Therefore, more standardized studies are required to validate these 
findings further. It should be emphasized that all included studies focused on migraine prophylaxis, and no studies on 
acute treatment were retained after applying the refined inclusion criteria.

Possible Interpretations of the Results
The interventions across the included studies encompassed both manual acupuncture and electroacupuncture, while therapies 
such as bloodletting, moxibustion, and acupoint injection were excluded. The control groups utilized various pharmacothera-
pies, including calcium channel blockers, β-blockers, and antiepileptic drugs, with differences in dosages across trials. 
Variations in intervention types, migraine subtypes, and outcome evaluation criteria likely contributed to the observed 
heterogeneity. In addition, although two studies permitted the use of acute-phase pharmacotherapies such as ergots (eg, 
ergotamine-caffeine) during migraine attacks to provide acute symptom relief. These treatments were administered only for 
acute symptom relief and were not part of the prophylactic interventions. Moreover, it is noteworthy that some control group 
interventions, such as the use of nimodipine or ergotamine-caffeine, are not aligned with current international or Chinese 
migraine management guidelines, which may further impact the comparability and generalizability of the results. Although the 
included studies utilized comparable acupuncture techniques (manual acupuncture or electroacupuncture), minor variations in 
stimulation parameters, such as frequency, intensity, treatment duration, and acupoint selection protocols, may have contributed 
to clinical heterogeneity. This heterogeneity may have affected the robustness and interpretability of the pooled results.

The Quality of Evidence
Overall, the quality of evidence in the included studies was influenced by the consistency of outcome measures, 
heterogeneity in interventions, and methodological limitations. The primary outcome measures, including migraine 
intensity assessed by a 10-cm Visual Analog Scale, frequency of migraine attacks, number of migraine days, and 
duration of migraine episodes, were generally standardized across studies. Data were primarily collected through 
headache diaries or retrospective patient recall when diaries were not available. However, while most studies adopted 
the same clinical efficacy evaluation criteria for secondary outcomes such as the overall effective rate, a few studies used 
alternative definitions, which may have contributed to some inconsistency. Notably, all studies employed Chinese 
evaluation systems rather than international diagnostic criteria. In addition, differences in acupuncture modalities, 
treatment frequencies, and course durations across studies may have contributed to clinical heterogeneity. The metho-
dological quality of the included trials was generally low. Many studies lacked clear reporting of randomization methods, 
allocation concealment, and blinding, thereby increasing the risk of bias. Only one study14 achieved patient blinding 
through a double-dummy design. Most included trials focused on short-term efficacy, and only a few studies reported 
long-term outcomes assessed six months after treatment cessation, limiting the ability to evaluate the sustained benefits of 
acupuncture. In addition, deviations in control group interventions from guideline-recommended therapies may have 
further compromised the overall quality of evidence.

Potential Bias
In this study, a systematic search was conducted across eight Chinese and international databases, employing subject 
terms in conjunction with free terms, supplemented by manual searches. However, it is important to acknowledge the 
possibility that additional trials, either unpublished or missed in the search, might exist, potentially introducing 
publication bias. Moreover, in the assessment of the total effective rate and long-term effects, all included literature 
was sourced from Chinese publications, adhering solely to the relevant evaluation criteria in China. Some studies did not 
specify whether headache diaries were used; and if outcomes were based on retrospective recall, recall bias may have 
affected the reliability of the results. Additionally, the number of studies included in the analysis of certain outcome 
indicators was relatively limited. These factors may potentially influence the reliability and generalizability of the results. 
Although two of the included studies were conducted in Europe (Germany and Italy), most studies were conducted in 
China. This geographical concentration may limit the generalizability of the findings. Future multicenter randomized 
controlled trials across diverse populations are necessary to validate these results. Furthermore, although information on 
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treatment frequency, duration, and run-in phases was extracted and summarized, most included studies did not explicitly 
report a run-in or baseline observation period. The lack of detailed run-in phase reporting may have limited the 
comparability of baseline conditions across studies and introduced potential bias into the pooled results.

Safety
Five studies12–14,27,28 documented adverse reactions and side effects. Common adverse reactions in the acupuncture 
group included localized pain, sensory abnormalities, and post-needle removal bleeding at the acupuncture site. 
Conversely, common side effects in the pharmacotherapy group encompassed drowsiness, weight gain, and fatigue. 
Notably, no participants in the acupuncture group withdrew from the study due to adverse reactions. However, in the 
pharmacotherapy group, some patients had to reduce the dosage or discontinue participation due to medication-related 
adverse events.

Inspiration for Clinical Practice
In this review, acupuncture demonstrated a lower incidence of adverse events compared to conventional pharmacother-
apy, suggesting that it may be a safer treatment option for specific populations, such as pregnant or lactating women and 
individuals preferring non-pharmacological interventions. Moreover, some patients withdrew immediately after rando-
mization upon learning that they had been assigned to the pharmacotherapy group, indicating a strong baseline preference 
for acupuncture treatment. Strong pre-existing preferences might enhance treatment outcomes, as positive patient 
expectations have been reported to exert a favorable influence on pain relief,30 which may represent an additional 
advantage of acupuncture therapy for migraine management. However, current migraine management guidelines still 
predominantly recommend pharmacotherapy, possibly due to the limited quantity and moderate to low quality of 
supporting evidence for acupuncture.

Inspiration for Clinical Research
Although this review comprehensively evaluated the efficacy and safety of acupuncture compared to conventional 
pharmacotherapy in migraine patients, certain limitations in existing clinical studies should be noted. Most included 
trials had relatively short treatment and follow-up durations, with limited reporting on Overall effective rate at 6 months 
follow-up after treatment cessation. Future randomized controlled trials (RCTs) should extend follow-up periods, adopt 
standardized diagnostic criteria for migraine, and apply consistent outcome measures to better assess the long-term 
preventive effects of acupuncture. Additionally, the design of placebo acupuncture remains a methodological challenge in 
migraine research. In the included studies, one trial14 used superficial needling or skin penetration at head acupoints or 
non-acupoints as a placebo. However, both methods may have inadvertently produced therapeutic effects. Validated sham 
acupuncture devices, such as the Streitberger needle,31 offer established strategies to optimize blinding in acupuncture 
trials, and future studies should consider adopting these or similar methods to enhance the methodological rigor and 
credibility of acupuncture research for migraine management.

Conclusion
Although the findings of this meta-analysis suggest that acupuncture may have potential advantages over conventional 
pharmacotherapy in migraine prophylaxis, the interpretation of these results should be approached with caution. The 
included studies exhibited considerable heterogeneity in acupuncture techniques and control interventions, and the 
overall quality of evidence was moderate to low due to methodological limitations, inconsistency, and potential 
publication bias. Therefore, while acupuncture appears to be a promising option for the preventive treatment of migraine, 
further rigorously designed, large-scale, and high-quality randomized controlled trials are necessary to validate these 
conclusions and better define its role in clinical practice.

Data Sharing Statement
In accordance with PRISMA guidelines, the availability of study materials is reported as follows: The template data 
collection forms and data extracted from included studies are not publicly available but can be provided upon reasonable 
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request. The summary data used for all analyses are included in the manuscript and Supplementary Materials, while raw 
data may be shared upon request. The analytic code is not publicly available; however, all statistical analyses were 
conducted using RevMan 5.3, with methodological details outlined in the manuscript. Additionally, the PRISMA 
checklist is available in the Supplementary Materials. For further inquiries or access to specific materials, please contact 
the corresponding author.
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