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Background: Migraine without aura is a disabling disorder for which acupuncture is commonly used as a preventive therapy. Sham- 
controlled randomized trials provide a more rigorous estimate of acupuncture-specific effects than comparisons with usual care. We 
evaluated the efficacy of acupuncture versus sham acupuncture in adults with migraine without aura.
Methods: We conducted a systematic review and meta-analysis of randomized sham-controlled trials. PubMed, Embase, Web of 
Science, CENTRAL, Scopus, and Wanfang were searched through 9 February 2026. The primary outcome was monthly migraine days 
(MMD). Secondary outcomes included migraine-specific quality of life (MSQ), pain intensity, and headache impact (HIT-6). 
Continuous outcomes were pooled as standardized mean differences (Hedges’ g) using random-effects REML models with 
Hartung–Knapp adjustment. Certainty of evidence was assessed using GRADE.
Results: Eight randomized trials involving 659 participants met the inclusion criteria. Compared with sham acupuncture, acupuncture 
reduced MMD (g = 0.46, 95% CI 0.27–0.64; I2 = 0%) and pain intensity (g = 0.49, 95% CI 0.25–0.72; I2 = 33%). MSQ showed a non- 
significant trend favoring acupuncture (g = 0.30, 95% CI −0.01 to 0.62; I2 = 59%). HIT-6 scores also favored acupuncture (g = 0.58, 
95% CI 0.02–1.13), although heterogeneity was substantial (I2 = 80%). Sensitivity analyses did not materially alter the direction of 
effect. According to GRADE, certainty of evidence was low for MMD and pain intensity and very low for MSQ and HIT-6.
Conclusion: Acupuncture was associated with reductions in migraine frequency and pain intensity compared with sham procedures in 
adults with migraine without aura. However, evidence certainty ranged from low to very low, and findings for quality of life and 
headache impact remain uncertain. Larger multicenter trials with standardized sham procedures and longer follow-up are needed.
Trial Registration: The review protocol was registered in PROSPERO (CRD420261308589).
Keywords: migraine without aura, sham-controlled trial, acupuncture therapy, monthly migraine days, headache impact, meta- 
analysis

Introduction
Migraine without aura is a prevalent neurological disorder characterized by recurrent headache attacks that substantially 
impair daily functioning and quality of life. Although pharmacological therapies remain central to migraine management, their 
effectiveness is often limited by incomplete symptom control, adverse effects, and poor adherence in long-term preventive 
use. These limitations have prompted increasing interest in non-pharmacological strategies aimed at reducing migraine 
burden.1 Migraine also imposes a substantial economic burden through healthcare utilization, reduced workplace productivity, 
absenteeism, and presenteeism. Recent global estimates indicate that migraine remains one of the leading causes of disability 
among adults of working age, contributing significantly to both direct medical costs and indirect societal costs.1

Among these approaches, acupuncture has been widely adopted in clinical practice and evaluated in numerous 
randomized controlled trials. Some studies report clinically meaningful reductions in migraine frequency and symptom 
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severity, while others demonstrate minimal differences compared with control interventions. This inconsistency has been 
reflected in guideline assessments and evidence syntheses, which often issue conditional recommendations and highlight 
variability in methodological rigor and reporting standards. A key methodological challenge in interpreting acupuncture 
research lies in distinguishing treatment-specific physiological effects from contextual and expectancy-related responses.2

Migraine without aura (MWoA) and migraine with aura are considered distinct clinical subtypes with differences in 
pathophysiological mechanisms, symptom presentation, and potentially treatment responsiveness. Migraine with aura is 
characterized by transient neurological symptoms associated with cortical spreading depolarization, whereas MWoA is 
primarily associated with activation of the trigeminovascular system.3 Restricting the present review to MWoA was 
intended to reduce clinical heterogeneity and provide more targeted evidence for this specific patient population.

Sham-controlled randomized trials provide a more rigorous framework for isolating specific treatment effects because 
they attempt to preserve blinding and control for procedural interaction.4 However, the interpretation of these trials 
remains complex. Sham acupuncture is not a uniform comparator and may involve superficial needling, non-penetrating 
devices, or needling at non-acupuncture locations, each potentially producing different degrees of physiological stimula
tion and placebo credibility.5 Moreover, many previous systematic reviews have combined heterogeneous comparators 
(eg, usual care or medication), mixed migraine subtypes, or non-placebo-controlled designs, limiting their ability to 
estimate the magnitude of acupuncture-specific effects under placebo-controlled conditions.

Consequently, uncertainty persists regarding whether acupuncture provides benefits beyond sham procedures in 
patients with migraine without aura.4 Clarifying this question is clinically important because it directly informs 
therapeutic recommendations and patient counseling regarding expected treatment benefit. Therefore, the present 
systematic review and meta-analysis was designed to synthesize evidence exclusively from randomized trials directly 
comparing acupuncture with sham acupuncture in adults with migraine without aura. We hypothesized that restricting 
analysis to placebo-controlled comparisons would provide a clearer estimate of acupuncture-specific clinical effects and 
reduce interpretive bias arising from heterogeneous comparator designs. To our knowledge, no previous systematic 
review has focused exclusively on sham-controlled randomized trials in adults with migraine without aura.

Methods
Eligibility Criteria
This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA 2020) statement and the PRISMA-S extension for literature searches. The protocol was registered in the 
PROSPERO database (CRD420261308589) before study selection, data extraction, and statistical analyses.

Population
We included studies enrolling adults (≥18 years) diagnosed with migraine without aura according to recognized 
diagnostic criteria (eg, International Classification of Headache Disorders or equivalent clinical diagnostic standards) 
Studies including mixed headache populations were eligible only if data for migraine without aura could be extracted 
separately. Intervention: The intervention of interest was therapeutic acupuncture involving needle insertion at recognized 
acupuncture points, including manual acupuncture or electroacupuncture. Trials combining acupuncture with additional 
active therapies were excluded unless the independent effect of acupuncture could be isolated. Comparator: Eligible trials 
were required to use sham acupuncture designed to mimic the treatment procedure while minimizing specific therapeutic 
stimulation. Acceptable sham procedures included superficial needling, non-penetrating placebo devices, or needling at 
non-acupuncture points.

Studies using usual care, pharmacological therapy, waiting list, or no-treatment controls were excluded.
Outcomes: Studies were eligible if they reported at least one of the following predefined outcomes measured at the 

end of the treatment period. Monthly migraine days (MMD) is the primary outcome.
Secondary outcomes are Migraine-specific quality of life (MSQ), Pain intensity measured by visual analog scale 

(VAS) or equivalent scale, and Headache impact measured using HIT-6.
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Study Design
Only randomized controlled trials were included. We excluded quasi-randomized trials, observational studies, conference 
abstracts without full text, protocols, animal studies, and duplicate datasets (the most complete report retained).

Information Sources and Search Strategy
A comprehensive search of PubMed, Embase, Web of Science Core Collection, Cochrane CENTRAL, Scopus, and Wanfang 
databases was conducted from inception to 9 February 2026. The search combined controlled vocabulary and free-text terms 
related to migraine without aura, acupuncture, sham/placebo acupuncture, randomized controlled trials. Outcome-specific terms 
were intentionally not used to maximize sensitivity. Reference lists of included studies and relevant reviews were manually 
screened for additional eligible trials. The full search strategies for each database are provided in Supplementary Appendix 1. 
Completed PRISMA 2020 is provided as Supplementary Appendix 2, and PRISMA-S checklists is provided as Supplementary 
Appendix 3.

Study Selection and Data Extraction
All retrieved records were imported into reference management software and duplicates removed.Two reviewers independently 
screened titles and abstracts, followed by full-text assessment of potentially eligible studies. Disagreements were resolved by 
discussion, and when necessary, consultation with a third reviewer. Extracted variables included: study characteristics 
(author, year, country), participant demographics, diagnostic criteria, acupuncture protocol (type, frequency, duration), sham 
procedure characteristics, outcome measures and assessment timepoints, sample size and attrition. For continuous outcomes, 
change-from-baseline values were preferentially extracted. If unavailable, post-treatment values were used. When required 
statistics were missing, they were derived using standard formulas. Data presented only in figures were extracted using 
WebPlotDigitizer.

Risk of Bias Assessment
Two reviewers independently assessed the risk of bias of the included randomized controlled trials using the Cochrane 
Risk of Bias 2.0 (RoB 2) tool. Five domains were evaluated: bias arising from the randomization process, bias due to 
deviations from intended interventions, bias due to missing outcome data, bias in measurement of outcomes, and bias in 
selection of the reported results. Each domain and the overall study were judged as having low risk of bias, some 
concerns, or high risk of bias. Disagreements were resolved by discussion until consensus was reached.

Effect Measures
Continuous outcomes were pooled as standardized mean differences (Hedges’ g) with 95% confidence intervals to 
account for variability in measurement scales. When change-score standard deviations were unavailable, they were 
calculated using: Meanchange ¼ Meanpro � Meanpre; SDchange ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
SD2

Pro þ SD2
Pre � 2r�SDPre�SDPro

p
, with an assumed 

correlation coefficient r = 0.5.

Data Synthesis and Statistical Analysis
Meta-analyses were performed using random-effects models with restricted maximum likelihood estimation (REML).

The Hartung–Knapp–Sidik–Jonkman adjustment was applied due to the small number of included studies.
Statistical heterogeneity was assessed using τ2 and I2 statistics.
Leave-one-out sensitivity analyses were conducted to evaluate robustness of pooled estimates.
Analyses were performed using Stata version 19.

Reporting Bias Assessment
Because fewer than 10 studies were included per outcome, funnel plot asymmetry tests were not considered reliable. 
Potential publication bias was therefore evaluated qualitatively by considering sample size distribution, study precision, 
and consistency of findings.
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Certainty of Evidence
The certainty of evidence for each outcome was assessed using the GRADE framework across the domains of risk of 
bias, inconsistency, indirectness, imprecision, publication bias. Evidence was categorized as high, moderate, low, or very 
low certainty.

Results
Study Selection
The database search yielded 156 records from electronic sources, including PubMed (n = 23), Web of Science (n = 23), 
Embase (n = 28), the Cochrane Library (n = 32), Scopus (n = 31), and the Wanfang database (n = 19). After removal of 
102 duplicate entries, 54 records remained for title and abstract screening, during which 40 were excluded.

Fourteen full-text reports were retrieved and assessed for eligibility. Six reports were subsequently excluded: three did 
not meet the predefined inclusion criteria and three lacked extractable data. Ultimately, eight randomized controlled trials 
were included in the systematic review and meta-analysis. The study selection process is summarized in the PRISMA 
2020 flow diagram (Figure 1).

Characteristics of Included Studies
Eight randomized controlled trials comparing acupuncture with sham acupuncture were included. All studies were 
conducted in China and enrolled adults diagnosed with migraine without aura. Across trials, sample sizes ranged from 
small single-center cohorts to larger parallel-group designs, with total participant numbers varying between 42 and 198 
individuals.6,7 Participants were predominantly female, reflecting the known epidemiology of migraine, although the 
reported proportion varied across studies.8,9

Baseline demographic characteristics were generally comparable between acupuncture and sham groups within each 
trial. Mean participant age typically fell in the third to fourth decade of life, with some variability reflecting differences in 
recruitment settings.10,11 Baseline clinical measures indicated moderate migraine burden across studies, though reporting 
formats differed.7,12

Intervention protocols showed both consistency and methodological variation. Most trials employed manual acupuncture 
targeting fixed or standardized migraine-related acupoints,7–9,11,13 while one study incorporated electroacupuncture12 and 
another used intensified manual stimulation.6 Treatment schedules were typically structured around three sessions per week 
over four weeks, yielding 12 total sessions,10,13 whereas extended regimens involving 20 sessions over longer periods were 
also reported.6,11,12

Sham controls varied in design, including both penetrating and non-penetrating approaches intended to maintain 
participant blinding.8,9,13 Outcome assessments were performed at time points ranging from four to twenty weeks post- 
intervention, reflecting differences in study follow-up strategies.7,11 In terms of pain assessment, 7 articles used the 
Visual Analogue Scale (VAS), while 1 article did not specify the pain assessment tool used.6 Detailed participant 
characteristics, intervention parameters, and outcome reporting are summarized in Tables 1 and 2.

Risk of Bias Assessment
Five domains were evaluated: bias arising from the randomization process, bias due to deviations from intended interventions, 
bias due to missing outcome data, bias in measurement of the outcome, and bias in selection of the reported result. Most 
studies were judged as having low risk of bias in the measurement of outcomes, reflecting the use of validated migraine 
assessment tools and, in several trials, blinded outcome assessors. However, concerns remained regarding the randomization 
process and selection of the reported results, primarily because allocation concealment procedures and prespecified statistical 
analysis plans were not always fully reported. Bias due to deviations from intended interventions was generally low in studies 
using sham acupuncture controls and intention-to-treat analyses, although some concerns or high risk were identified in trials 
with inadequate blinding or insufficient reporting of adherence and analytical methods. Missing outcome data were generally 
well managed in larger trials but raised concerns in studies with post-randomization exclusions or incomplete reporting of 
attrition. Overall, most included studies were judged as having some concerns regarding risk of bias, while a minority were 
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classified as high risk of bias, mainly because of inadequate reporting of randomization procedures, lack of blinding, non- 
intention-to-treat analyses, or incomplete handling of missing outcome data. Only a few trials met low-risk criteria across all 
RoB 2 domains (Figure 2 and supplementary table 1).

Primary Outcomes
Mmd
Five trials reported monthly migraine days. Pooled analysis showed fewer migraine days with acupuncture compared 
with sham acupuncture (Hedges’ g = 0.46, 95% CI 0.27 to 0.64; I2 = 0%). Leave-one-out sensitivity analysis did not 
materially change the pooled estimate, the detail is shown in Figure 3A.

Subgroup analyses by sham type and treatment duration produced estimates like the overall model, indicating no 
meaningful effect modification. Leave-one-out sensitivity analyses yielded consistent results, confirming the stability and 
robustness of the pooled MMD estimate, the details are shown in Table 3 and Table 4. The observed reduction in monthly 
migraine days may be clinically meaningful because even modest reductions in attack frequency can improve daily 
functioning and reduce medication use.

Secondary Outcomes
Msq
Six trials reported MSQ. The pooled analysis showed a modest improvement favoring acupuncture compared with sham 
acupuncture, although the overall effect did not reach conventional statistical significance (Hedges’ g = 0.30, 95% CI 

Figure 1 The PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Adapted from the PRISMA 2020 statement. ^17.
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−0.01 to 0.62). Moderate heterogeneity was observed (I2 = 59%), which is shown in Figure 3B. Subgroup analyses by 
sham design and treatment duration yielded estimates comparable to the overall model, and sensitivity analyses 
suggested variability across individual trials without altering the direction of effect (Table 3; Table 4). While the pooled 
effect size was relatively small, improvements in migraine-specific quality of life may still be clinically meaningful, 
particularly for patients experiencing substantial impairment in daily activities. Nevertheless, the observed benefit should 
be interpreted cautiously because between-study heterogeneity was moderate and the certainty of evidence was very low.

Table 1 Main Characteristics of the Included Randomized Controlled Trials

Study ID Year Country Group N Age (year) Female (%) MSQ MMD VAS HIT-6

Zhang13 2026 China RA 60 Unclear Unclear – – – −8.3± 6.2

SA 60 Unclear Unclear – – – −5.4±6.97

Xie8 2025 China RA 32 33± 13.3 68.75 7.15± 29.1 −1± 2.22 −1.95± 1.96 −7.5± 12.2

SA 30 32± 10.9 83.33 10± 14.8 0± 1.48 −0.25± 0.94 −4.5± 7.59

Sun7 2025 China RA 99 35.3± 10 75.8 22.2± 23.7 −2.9± 1.9 −2.4± 2.45 −13.5± 11.3

SA 99 35.9± 10.7 75.8 17± 19.3 −1.9± 2.48 −1.7± 3.13 −9.9± 9.7

Liu10 2023 China RA 30 36± 12.96 76.6 17.75± 20.82 – −1.55± 1.1 −8.5± 13.48

SA 30 36± 10.55 76.6 10± 21.07 – 0.59± 1.76 −3.5± 7.63

Liu9 2022 China RA 20 38.6± 12.27 85 22.36± 20.37 −3.54± 2.27 −2.5± 2.35 −11.35± 6.72

SA 20 36.1± 9.61 95 9.37±19.63 −1.92± 2.76 −1.6± 1.96 −2.95±5.49

Xu11 2020 China RA 58 36.6± 12 78 24.4± 21.4 −3.9± 3 −2.2± 2.5 –

SA 60 36± 10.9 83 12.8± 16 −2.2± 3.2 −0.9± 1.9 –

Zhao12 2017 China RA 83 36.4± 14.2 78.3 14.2± 73.1 −3.8± 2.89 −2.5± 2.8 –

SA 80 39.1± 14.6 78.8 11.4± 69.5 −3.1± 2.76 −1.4± 3.65 –

Wang6 2019 China RA 21 31.22± 1.35 85.7 – – −3.22± 2.83* –

SA 21 31.26± 1.33 80.9 – – −0.96± 5.03* –

Notes: *unknow tool for pain. 
Abbreviations: HIT-6, 6-item Headache Impact Test; MSQ, Migraine-Specific Quality of Life Questionnaire; MMD, Monthly Migraine Days; VAS, Visual Analog Scale; RA, 
real acupuncture; SA, sham acupuncture.

Table 2 Intervention Features of Included Acupuncture Trials

Study Acupuncture Type Total Sessions Sessions Sham Procedure Type Outcome Time 
(Week)

Zhang 202613 Manual at fixed migraine acupoints 12 3/week for 4 weeks Penetrating sham acupuncture 4

Xie 20258 Manual at standardized acupoints 12 3/week for 4 weeks Non-penetrating sham acupuncture 4

Sun 20257 Manual at fixed migraine acupoints 12 3/week for 4 weeks Non-penetrating sham acupuncture 16

Liu 202310 Manual at standardized acupoints 12 3/week for 4 weeks Penetrating sham acupuncture 4

Liu 20229 Manual at fixed acupoints 12 3/week for 4 weeks Penetrating sham acupuncture 4

Xu 202011 Manual at fixed acupoints 20 2~3/week over 8 weeks Non-penetrating sham acupuncture 20

Zhao 201712 Electroacupuncture at fixed acupoints 20 5/week for 4 weeks Penetrating sham acupuncture 16

Wang 20196 Strong manual stimulation at standardized acupoints 20 5/week for 4 weeks Penetrating sham acupuncture 4
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Pain Intensity
Seven trials contributed data on pain intensity, six trials measured by VAS and one trial did not mention which tool they 
used. Acupuncture demonstrated a significant reduction in pain compared with sham treatment (Hedges’ g = 0.49, 95% 
CI 0.25 to 0.72), with low to moderate heterogeneity (I2 = 33%), which is shown in Figure 3C. Subgroup analyses 
produced similar estimates. Sensitivity analyses indicated that between-study heterogeneity for VAS was primarily driven 
by the one study.8 When this trial was excluded, statistical heterogeneity was eliminated (I2 = 0%) while the pooled effect 
size remained comparable to the primary estimate, indicating that the observed treatment benefit was not dependent on 
a single study. The magnitude of pain reduction suggests a potentially clinically relevant improvement in symptom 
burden.

Hit-6
Five trials evaluated headache impact using the HIT-6 scale. The pooled estimate indicated a significant benefit of 
acupuncture over sham acupuncture (Hedges’ g = 0.58, 95% CI 0.02 to 1.13). Substantial heterogeneity was observed (I2 

= 80%) (Figure 3D). Subgroup analyses yielded effect estimates comparable to the primary model. Sensitivity analyses 
identified one study9 as the principal contributor to heterogeneity. Removal of this trial reduced heterogeneity to 
negligible levels (I2 = 0%) without materially changing the direction or magnitude of the pooled effect, supporting the 
robustness of the overall finding (Table 3 and Table 4). The observed improvement in headache impact may be clinically 
meaningful, although interpretation should be cautious given the substantial heterogeneity.

GRADE Level
According to the GRADE assessment, the certainty of evidence ranged from low to very low across outcomes (Table 5). 
Evidence for MMD and pain intensity was rated as low certainty, primarily due to unclear randomization methods in 
some trials, the small number of contributing studies, and imprecision due to limited sample sizes. The certainty for MSQ 
and HIT-6 was judged very low, reflecting additional concerns related to heterogeneity and imprecision. No serious issues 
of indirectness were identified (Table 5).

Discussion
This systematic review synthesized sham-controlled randomized trials evaluating acupuncture for migraine without aura. 
The pooled analyses showed that acupuncture was associated with reductions in monthly migraine days and pain 
intensity compared with sham procedures, with similar directional effects observed for headache impact. 
Improvements in migraine-specific quality of life were less certain. However, the certainty of evidence ranged from 
low to very low, indicating that the magnitude of benefit should be interpreted cautiously.

Our findings should be interpreted in the context of previous evidence syntheses. Xu et al also reported favorable 
effects of acupuncture for migraine without aura.14 However, unlike the previous review, the present study was restricted 
exclusively to sham-controlled randomized trials, providing a more specific estimate of acupuncture-related effects 

Figure 2 Graph for the risk of bias.
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Figure 3 Forest plot of acupuncture versus sham acupuncture, using a random-effects REML model with Hartung–Knapp adjustment: (A) for MMD outcome; (B) for MSQ 
outcome; (C) for pain intensity outcome; (D) for HIT-6 outcome.
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beyond placebo responses. In addition, several randomized trials published after 2017 were included, and risk of bias and 
certainty of evidence were evaluated using the Cochrane RoB 2 tool and GRADE methodology.

The stability of the pooled estimates in sensitivity analyses suggests that the observed effects were not driven by a single 
influential study, but this should not be interpreted as confirmation of a definitive treatment effect because methodological 
limitations remained across trials. For outcomes with substantial heterogeneity (MSQ and HIT-6), removal of individual 
studies in sensitivity analyses markedly reduced I2 without altering the direction of effect, indicating that between-study 
variability was driven by specific trial characteristics rather than random statistical fluctuation. Trials employing penetrating or 

Table 3 Sensitivity Analysis for All Outcomes

Study Omitted Estimate [95% Conf. Interval] I2 tau2

Leave-one-out sensitivity for MMD

Xu 202011 0.436 0.266 0.606 0 0

Zhao 201712 0.525 0.347 0.703 0 0

Sun 20257 0.463 0.260 0.666 0 0

Xie 20258 0.448 0.286 0.610 0 0

Liu 20229 0.417 0.247 0.586 0 0

Leave-one-out sensitivity for MSQ

Xu 202011 0.239 −0.009 0.487 53.6 0.0423

Zhao 201712 0.368 0.115 0.621 52.8 0.0433

Sun 20257 0.318 0.017 0.619 66.1 0.0755

Xie 20258 0.363 0.125 0.601 55.4 0.0406

Liu 202310 0.293 0.014 0.572 66.4 0.0677

Liu 20229 0.232 −0.003 0.468 49.2 0.0349

Leave-one-out sensitivity for HIT-6

Zhang 202613 0.615 0.111 1.119 84.4 0.2177

Sun 20257 0.645 0.154 1.136 81.5 0.2004

Xie 20258 0.643 0.172 1.114 83.8 0.1916

Liu 202310 0.606 0.114 1.099 84.6 0.2134

Liu 20229 0.374 0.187 0.562 0 0

Leave-one-out sensitivity for VAS

Xu 202011 0.477 0.261 0.694 42.3 0.0297

Zhao 201712 0.532 0.309 0.755 41.3 0.0316

Sun 20257 0.543 0.353 0.733 21.5 0.0108

Xie 20258 0.404 0.255 0.553 0 0

Liu 202310 0.471 0.272 0.671 42.1 0.0236

Liu 20229 0.514 0.288 0.740 45.5 0.0356

Wang 20196 0.487 0.285 0.689 45.3 0.0265

Abbreviations: HIT-6, 6-item Headache Impact Test; MSQ, Migraine-Specific Quality of Life 
Questionnaire; MMD, Monthly Migraine Days; VAS,Visual Analog Scale.
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intensified sham procedures tended to show smaller between-group differences, suggesting partial physiological activity of the 
control intervention as a plausible contributor to heterogeneity. Differences in sham design, treatment intensity, and follow-up 
duration may contribute to variability in treatment estimates. Another important limitation is the heterogeneity of sham 

Table 4 Subgroup Analysis for All Outcomes

subgroup Estimate [95% Conf. Interval] I2 tau2

MSQ: by sham type

Penetrating 0.337 −0.453 1.126 65.53 0.073

Not penetrating 0.268 −0.598 1.135 68.05 0.075

MSQ: by duration

Short (4 weeks) 0.318 −0.651 1.288 65.85 0.102

Long (>4 weeks) 0.282 −0.419 0.983 65.73 0.049

VAS: by sham type

Penetrating 0.431 0.227 0.635 0 0

Not penetrating 0.594 −0.420 1.608 76.67 0.121

VAS: by duration

Short (4 weeks) 0.641 0.178 1.105 31.97 0.029

Long (>4 weeks) 0.359 −0.042 0.761 0 0

HIT-6: by sham type

Penetrating 0.755 −0.569 2.080 84.23 0.241

Not penetrating 0.328 0.050 0.606 0 0

HIT-6: by duration

Short (4 weeks) 0.716 −0.737 2.169 83.93 0.293

Long (>4 weeks) 0.377 −0.216 0.970 0 0

Abbreviations: HIT-6, 6-item Headache Impact Test; MSQ, Migraine-Specific Quality of Life 
Questionnaire; MMD, Monthly Migraine Days; VAS, Visual Analog Scale.

Table 5 GRADE Level

Study Limitation Imprecision Inconsistency Indirectness Publication bias GRADE

MMD Downgraded due to unclear 
randomization methods in some 
studies.

No downgrade No downgrade No downgrade Downgraded due to small 
number of contributing studies.

Low

MSQ Downgraded due to unclear 
randomization methods in some 
studies.

Downgraded due to 
wide confidence 
intervals

Downgrade due to 
high heterogeneity

No downgrade Downgraded due to small 
number of contributing studies.

Very low

VAS Downgraded due to unclear 
randomization methods in some 
studies.

No downgrade No downgrade No downgrade Downgraded due to small 
number of contributing studies.

Low

HIT-6 Downgraded due to unclear 
randomization methods in some 
studies.

No downgrade Downgrade due to 
high heterogeneity

No downgrade Downgraded due to small 
number of contributing studies.

Very low

Abbreviations: HIT-6, 6-item Headache Impact Test; MSQ, Migraine-Specific Quality of Life Questionnaire; MMD, Monthly Migraine Days; VAS:, Visual Analog Scale.
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acupuncture designs. Included trials used superficial needling, non-penetrating placebo devices, and needling at non- 
acupuncture locations. Although subgroup analyses were performed, the available evidence remains insufficient to determine 
whether different sham procedures produce systematically different effect estimates. Future studies should adopt standardized 
sham acupuncture protocols to improve comparability across trials.

Sham-controlled designs attempt to distinguish specific physiological effects from contextual and expectancy effects, yet 
this distinction remains challenging in acupuncture research. Previous trials have reported both clinically meaningful 
differences and minimal separation between real and sham procedures,11 and emerging neuroimaging-based studies further 
support specific therapeutic effects.13 Structured subgroup and sensitivity analyses have been shown to stabilize pooled 
estimates despite underlying variability, and removal of influential studies rarely alters overall conclusions.15 Our results 
follow this pattern, suggesting that the observed treatment effects are unlikely to be driven by single-study influence.

However, evidence remains mixed. Earlier rigorously conducted trials found minimal differences between real and sham 
acupuncture in migraine day reduction, highlighting the influence of control design and methodological rigor.13 Current 
guideline assessments continue to issue conditional recommendations, citing variability in reporting standards and procedural 
transparency.16 These uncertainties underscore the need for more standardized protocols and clearer reporting frameworks.

Several limitations should be considered when interpreting these results. First, the overall number of sham-controlled 
trials remains limited, which constrains precision and increases vulnerability to publication bias. Second, reporting of 
randomization and allocation procedures was inconsistent in several studies, contributing to downgrades in evidence 
certainty. Third, heterogeneity in sham methodology, treatment intensity, and follow-up duration complicates direct 
comparison across trials, particularly for patient-reported outcomes. An important limitation is that all eight included 
trials were conducted in China. Consequently, the findings may not be fully generalizable to other ethnic populations, 
healthcare systems, or acupuncture practice settings. Multinational and multicenter randomized trials are needed to 
determine whether similar treatment effects can be observed across different cultural and clinical contexts.

Despite these constraints, the current synthesis provides converging evidence that acupuncture may offer clinically 
meaningful reductions in migraine burden compared with sham interventions. The stability of pooled estimates across 
sensitivity analyses suggests that the treatment signal is reproducible, although the certainty of evidence remains modest. 
Future research should prioritize larger multicenter trials with standardized sham protocols, transparent methodological 
reporting, and longer follow-up intervals to clarify durability of effect. From a broader perspective, these findings support 
the integration of rigorously evaluated non-pharmacological therapies into migraine management strategies, particularly 
when individualized patient preferences and treatment tolerability are considered.

Conclusion
In summary, this systematic review and meta-analysis suggests that acupuncture was associated with reductions in 
migraine frequency and symptom burden compared with sham procedures in patients with migraine without aura. 
However, the certainty of evidence ranged from low to very low, and the observed effects should therefore be interpreted 
as suggestive rather than confirmatory. The findings indicate a possible treatment benefit, but they do not establish 
a definitive therapeutic effect beyond placebo-related influences. The consistency observed across sensitivity analyses 
suggests a stable statistical pattern, while underscoring the need for cautious interpretation. Well-designed, larger sham- 
controlled trials with standardized methodologies and longer follow-up are required before firm clinical recommenda
tions can be made.
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Generative AI (ChatGPT) was used solely for language editing and manuscript preparation. All data extraction, statistical 
analyses, interpretation of results, and final manuscript content were performed and verified by the authors.

Abbreviation
GRADE, Grading of Recommendations Assessment, Development and Evaluation; HIT-6, 6-item Headache Impact Test; 
HKSJ, Hartung–Knapp–Sidik–Jonkman; MMD, monthly migraine days; MSQ, Migraine-Specific Quality of Life 
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Questionnaire; MWoA, migraine without aura; REML, restricted maximum likelihood; RoB, risk of bias; SMD, 
standardized mean difference; VAS, visual analog scale.
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