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Background: Menstrual migraine (MM), as a common type of headache related to women’s menstrual cycle, currently available 
treatments do not produce sufficient effectiveness, making it remains difficult to manage. Although acupuncture may be an effective 
treatment for MM, there is a lack of convincing evidence to recommend acupuncture to patients with MM until more solid evidence is 
produced. Therefore, the purpose of our systematic review (SR) and meta-analysis protocol is to synthesize up-to-date evidence 
regarding the clinical efficacy and safety of acupuncture on MM.
Methods: To find qualifying RCTs, nine databases will be searched. RevMan 5.3 will be used to combine the retrieved data for meta- 
analyses. The Cochrane risk of bias instrument will be used to assess the methodological quality of each included trial. The strength 
and certainty of the evidence will be evaluated using the Grading of Recommendations, Assessment, Development, and Evaluation 
(GRADE) system. Additionally, we will undertake sensitivity analyses, publication bias, and subgroup analyses if available.
Discussion: Our SR and meta-analysis protocol will contribute to determining acupuncture’s therapeutic effect and safety in the 
preventive treatment of MM. Based on the up-to-date evidence produced by the subsequent SR and meta-analysis, informed treatment 
decisions will be made by patients, physicians and policy makers.
Keywords: menstrual migraine, acupuncture, systematic review, meta-analysis

Introduction
Migraine is a common chronic neurovascular disorder. According to the 2013 Global Burden of Disease survey from the 
World Health Organization (WHO), migraine was identified as the 3rd most common disease and was the 6th most 
disabling disease.1,2 The International Headache Society defines migraine as an episodic headache that lasts from 4 to 72 
h, concomitant with two of the following: throbbing pain, unilateral localization, aggravation by movement, moderate or 
severe intensity, and at least one of the following: nausea or vomiting, or photophobia and phonophobia.3 The exact 
pathogenesis of migraine remains unclear, but the disorder may be associated with neurovascular dysfunction.4 Migraine 
affects 18.9% of women worldwide,5 and menstrual migraine (MM) is a special type of migraine associated with 
women’s menstrual cycle.

MM attacks often occur before the onset of menstruation, the symptoms are significantly worse during menstruation 
and are relieved after menstruation, and the frequency and symptoms of outbreaks tend to decrease during pregnancy or 
after menopause as hormone levels stabilized.6,7 The headache of MM is often more severe than other types of migraine, 
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with recurring attacks, usually lasting for 4~5 days, as long as the duration of menstruation, and is often accompanied by 
nausea, photophobia, irritability, depression, spontaneous sweating, stiff neck and vomiting.8–10

It has been shown that MM is closely related to the ovarian cycle.11 About 60% of female migraineurs report a link 
between migraine and menstruation.12 Currently, the pathophysiological mechanisms underlying MM are not fully 
understood, but many studies suggest that due to the specific physiological cycle and genetic specificity of female 
migraine patients, the levels of sex hormones, especially estrogen, change periodically, along with changes in the 
function and morphology structure of nerve cells in the brain, and play an “analgesic” or “pain-causing” role in migraine 
under the influence of the internal and external environment.13,14

The clinical diagnosis and treatment of MM are inadequate. Current treatment is mainly based on the migraine 
management model, which mainly includes acute treatment and preventive treatment. Acute treatment focuses on 
aborting migraine attacks, while preventive treatment focuses on reducing the frequency, duration and severity of 
migraine attacks. Treatment mainly includes pharmacological treatment (eg, non-steroidal anti-inflammatory drugs, 
calcium channel blockers, beta-blockers, analgesics, triptans, ergotamines) and non-pharmacological therapies (eg, 
psychotherapy, physical therapy and surgery).15 However, Western medicine treatment varies greatly among individuals 
and requires a long treatment period, while a long-term treatment course is prone to recurrence and side effects (such as 
gastrointestinal reactions). In addition, overuse of analgesics or specific anti-migraine treatments may lead to increased 
frequency of headaches and medication overuse headaches.16,17 Consequently, one of the main goals of the medical 
community today is to reduce drug-related side effects and improve the quality of life and symptoms of female patients; 
hence, complementary and alternative medicine (CAM) is expected to serve as an optional therapy for patients with MM.

Acupuncture therapy has been frequently reported to be a useful CAM therapy for the treatment of MM.18–23 The role 
of acupuncture on MM includes acute effects for aborting migraine attacks and preventive effects for reducing the 
frequency, duration and severity of migraine attacks. Notably, there is an increasing number of clinical trials supporting 
the preventive effect of acupuncture on MM. For example, the study conducted by Liu et al indicated that acupuncture 
can reduce the number of migraine days in patients with MM21 by performing acupuncture 10 days before menstruation. 
The other trial conducted by Zhang et al revealed that true acupuncture and sham acupuncture were both helpful in 
treating MM and could improve emotional symptoms, but true acupuncture had a better effect in reducing the frequency 
of MM attacks than sham acupuncture.22 Another trial performed by Yu et al showed that both acupuncture and 
acupressure are significantly effective in reducing the number of MM days and peak pain.23

Despite that a previous systematic review (SR) and meta-analysis24 attempted to evaluate the evidence regarding the 
therapeutic effect of acupuncture on MM, as concluded by this study, there is no conclusive evidence to support the 
efficacy of acupuncture in treating MM, thereby making acupuncture cannot yet be recommended to patients with MM 
until more solid evidence is produced. Moreover, it is notable that only RCTs published before 1 May 2019 were 
included in this SR and meta-analysis,24 hence, the total amount of the included qualified RCTs was only 13. With the 
publication of increasing randomized controlled trials (RCTs)21,22,25–29 in the past 3 years, it is critical to integrate these 
recent potentially eligible RCTs into an up-to-date SR and meta-analysis to update the previous evidence in this field. 
Therefore, this protocol outlines the rationale, feasibility, and methodological procedure for a SR and meta-analysis that 
aims to summarize the up-to-date evidence concerning acupuncture’s clinical efficacy and safety on MM.

In addition to the rationale elaborated above, the feasibility of conducting this study is described below. First, with the 
increasing number of RCTs published in recent years, it is likely to integrate more eligible studies in the subsequent SR 
and meta-analysis. Second, by referring to previous studies21,30 or SR/meta-analyses,31,32 the methodological procedures 
(such as trial inclusion criteria and outcome measures of interest) of this study will be scientific and feasible.

Objective
The goal of this SR and meta-analysis protocol is to summarize the up-to-date evidence to verify the efficacy and safety 
of acupuncture in the preventive treatment of MM.
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Methods
While creating this SR and meta-analysis protocol, we consult the globally recognized checklist of the Preferred Reporting 
Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P, uploaded in Supplementary Table 1).33 

Additionally, to promote research transparency, we have registered our protocol in the International Prospective Register 
of Systematic Reviews (PROSPERO) under registration number CRD42022367446.

Eligibility Criteria
The eligibility of the trials will be assessed using the validated ‘PICOS’ establishment for a SR and meta-analysis, which 
are shown below in further detail.

Study Designs
The eligible research type for our SR and meta-analysis will be limited to RCTs that aim to examine the effect of 
acupuncture therapy for MM, regardless of the publication language. Additionally, we will only include the results of the 
two groups prior to crossover in the meta-analysis for crossing over RCTs.34 Reviews, case series, non-RCTs, or other 
ineligible research types will not be taken into account.

Participants
Participants have a confirmed diagnosis of MM based on the International Headache Society (IHS) diagnostic criteria or 
other standards that generally matched the IHS diagnostic criteria.35,36 Participants who have been given a diagnosis of 
tension-type headache, chronic migraine, cluster headache, other primary headaches, secondary headache brought about 
by otorhinolaryngological illnesses or intracranial pathological alterations will be disqualified from the study. There will 
be no limitations on participants’ nationality, gender, or age.

Interventions in the Experimental Group
Acupuncture therapy must be used in the test group. Notably, acupuncture can be employed in the test group alone or in 
conjunction with other positive treatments that are the same as those used in the control arm. For our study, the definition 
of acupuncture therapy responds to acupuncture modalities involving skin penetrating, such as auricular acupuncture, 
warming-needle moxibustion, electroacupuncture (EA), manual acupuncture (MA) and so on. The clinical variability 
among the included studies will be reduced as a result of this prospective definition of acupuncture therapy. Studies using 
non-penetrating acupuncture methods, such as laser acupuncture and acupressure, are not permitted in such a situation.

Interventions in the Control Group
1. Active therapies, such as medication, counseling, physical therapy, and surgery, as recommended by 

guidelines.37–41

2. Sham acupuncture and other placebo measures.
3. Waiting list management.
4. Blank control (no treatment).

Outcome Measures
To determine the outcomes of interest, we consult previous similar researches.42–44 Accordingly, original studies that will 
be scrutinized for eligibility must have at least one of the outcome measures as follows.

Primary Outcome Measures
1. Frequency of migraine attacks (FM).
2. Number of migraine days (NM).
3. Pain intensity assessed by the Visual Analog Scale (VAS).
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Secondary Outcome Measures
1. Duration of migraine (DM).
2. Migraine-Specific Quality of Life Questionnaire (MSQ).
3. Self-rating Depression Scale (SDS).
4. Total effective rate (ER).
5. Adverse events (AEs).

Safety Evaluation
The total number of AEs in each group of the original RCT will be extracted and pooled in meta-analysis for the safety 
evaluation of acupuncture compared with the control treatments. Regarding acupuncture-related AEs, they mainly include 
fainting or unbearable acupuncture pain during acupuncture treatment, local haematoma, and post-needling discomfort.

Sources for Trial Retrieval
A systematic search will be conducted across 9 representative databases, including 5 English-language databases (ie, 
Physiotherapy Evidence Database (PEDro), Cochrane Central Register of Controlled Trials, EMBASE, Web of Science, 
PubMed) and 4 Chinese-language databases (ie, VIP Database for Chinese Technical Periodicals, Wanfang database, 
Chinese National Knowledge Infrastructure, Chinese Biomedical Literature Database). From the time of creation until 
December 2022, we will scan each database for possibly qualified RCTs.

Retrieval Strategies
The three components of the search strategies are as follows: subjects (MM), research type (RCT), and treatments (such 
as warming-needle moxibustion, MA, EA, and auricular acupuncture). The database will be searched using any pertinent 
phrases related to these 3 elements. Individual or combination search phrases in English will be used for English- 
language databases, and Chinese-language databases will be retrieved using the appropriate search phrases. Our retrieval 
strategies will blend free text words and subject headings to achieve the highest degree of retrieval sensitivity and 
comprehensiveness (eg, Medical Subject Headings [MeSH] for PubMed). The retrieval strategies of PubMed are shown 
in Table 1, which will be modified for the remaining databases by superseding MeSH with pertinent topic keywords 
(where available) and maintaining the same free-text phrases.

Table 1 The Search Strategies for PubMed

No. Search Items

#1 Randomized controlled trial [pt]
#2 Controlled clinical trial [pt]

#3 Randomized OR Randomised [Title/Abstract]

#4 Clinical trials [MeSH]
#5 Randomly [Title/Abstract]

#6 Trial [Title/Abstract]
#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6

#8 Migraine disorders [MeSH]

#9 (Migraine OR Menstrual migraine OR Menstrual OR Menstrually OR Menses OR Menstruation-related migraine OR Menstruation) [Title/ 
Abstract]

#10 #8 OR #9

#11 Acupuncture Therapy [MeSH]
#12 (acupuncture OR manual acupuncture OR electro-acupuncture OR electroacupuncture OR acupoint injection OR plum blossom needling 

OR bloodletting OR pricking blood OR triangular needle OR intradermal needle OR acupoint catgut embedding OR fire acupuncture OR 

warming-needle moxibustion OR warm needle OR ear acupuncture OR auricular acupuncture OR scalp acupuncture) [Title/Abstract]
#13 #11 OR #12

#14 #7 AND #10 AND #13
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The references of prior relevant SRs and meta-analyses in this clinical topic will also be scanned to avoid the possible 
omission of eligible RCTs. If this SR is updated in the future, relevant ongoing trials will also be looked up on the 
Clinical Trials Registry (www.clinicaltrials.gov/), the World Health Organization’s International Clinical Trials Registry 
Platform (www.who.int/clinical-trials-registry-platform), the Chinese Clinical Trial Registry (www.chictr.org.cn).

Study Selection Process
The total number of retrieval records generated by the 9 databases will be transferred into EndNote (version X9, 
Clarivate, USA) to delete duplicate publications. First, two reviewers (J.W and Q.W) will independently analyze the titles 
and abstracts of the imported articles to find any potential studies that could fit the aforementioned qualification 
requirements and weed out studies that appear to be irrelevant. The complete text of every potential qualifying 
publication will be studied at the second round of literature screening to eventually confirm validity. The third referee 
(H.G) will be consulted if there is disagreement among the reviewers as to whether or not to include a particular trial. The 
selection of the studies is summarized in Figure 1.

Data Extraction and Data Items
To gather relevant information about the included trial, two unbiased reviewers (Q.W and J.W) will use a pre-defined 
electronic table (Supplementary Table 2) to gather author names, publication years, study designs, participant character-
istics, sample sizes, interventions in both groups, the frequency and duration of treatment, and outcome measures. 

Figure 1 The PRISMA-compliant flowchart of study selection. 
Notes: PRISMA figure adapted from Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ. 2021;372:n71. doi: 10.1136/bmj.n71. Creative Commons.
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Regarding continuous variables, means and standard deviations (SDs) will be gathered when all eligible RCTs have been 
identified. When continuous data are given in different ways, The Cochrane Handbook for Systematic Reviews of 
Interventions45 advises converting them to means (SDs). The total amount of subjects and respondents for each group in 
a dichotomous variable will be retrieved. Additionally, if pertinent data are missing from the original articles, reviewers 
will send an email to the relevant authors asking for the missing information. Two reviewers (Q.W and J.W) will refer 
any disagreements to the senior referee (H.G) to be resolved.

Before entirely extracting data for all included studies, Kappa coefficients will be used to assess the inter-rater 
agreements on the accuracy of data extraction by comparing between-rater differences for data extracted from 20 
randomly chosen studies. If there is insufficient inter-rater consistency and accuracy, reviewers will receive further 
data extraction training.

Evaluation of the Methodological Quality
Two raters (J.W and Q.W) will assess each enrolled RCT’s methodological quality independently using the risk of bias 
(RoB) 2.0 tool suggested by the Cochrane Collaboration.46 The risk of bias for each included study will be assessed using 
the following five critical factors: 1) the randomization procedure; 2) digressions from intended treatments; 3) lacking 
outcome data; 4) outcomes measuring; and 5) the choice of the reported outcome. Each domain will receive a rating of 
“low”, “unclear”, or “high”. Furthermore, reviewers will provide a grade of “low” (indicating low ROB in the whole 
domains), “unclear” (indicating some worries in leastwise one domain), or “high” to each trial’s overall ROB (indicating 
high ROB in at least one domain, or some worries in several domains). Any dispute between the two raters shall be 
resolved through mediation with the referee (H.G).

Data Synthesis and Statistical Analysis
For the meta-analysis of pooled trials with extracted data, the effect size and 95% confidence interval (CI) will be 
determined using the RevMan software (V5.30, Cochrane Collaboration, England). Due to the anticipated heterogeneity 
resulting from the likely different acupuncture protocols across each trial, meta-analyses will be conducted using the 
random effects model. The I2 statistic value, which is employed by the χ2 test to gauge heterogeneity among all included 
studies, is taken to indicate considerably heterogeneous data when it exceeds 50%. When assessing pooled effects, 
statistical significance is indicated by a two-sided P value less than 0.05. Sensitivity studies utilizing the leave-one-out 
methodology will also be utilized to assess the dependability of the results of the meta-analysis.

Subgroup Analysis
When they are available, we will undertake subgroup analyses in terms of the aspects as follows.

1. Various acupuncture methods (eg, MA, EA).
2. Different traits of the control arm (eg, sham controls, active controls).
3. Different assessment points for the primary outcome.

Assessment of Evidence Strength and Certainty
The Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) method by the Cochrane 
collaboration will be used to evaluate the strength and certainty of the evidence, which will be classified into a total 
of 4 evidence levels (ie, extremely low, low, moderate, and high).47

Publication Bias
If 10 or more trials are included in the meta-analysis, publication bias will be examined using funnel plots and the Egger 
test.

Ethics-Related Issues
Due to the absence of any identifiable data, this protocol does not require ethical approval.
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Discussion
As a TCM treatment, acupuncture is an important tool in the clinical treatment of MM. A large number of clinical trials 
have reported that acupuncture can effectively treat MM. Despite that a previous SR and meta-analysis study sought to 
assess the evidence on the therapeutic impact of acupuncture on MM, this study only concluded that acupuncture cannot 
yet be recommended to MM patients until more solid evidence is produced. Therefore, to date, there has been a lack of 
definitive evidence supporting the use of acupuncture in treating MM. Nonetheless, it should be noted that this review24 

only included RCTs published before 1 May 2019 for evidence synthesis. Thus, only 2 English publications were 
included and the total number of the included RCTs is inadequate (only 13). With the emerging publications of 
RCTs21,22,25–29 in the past 3 years, it is critical to integrate these RCTs into an up-to-date SR and meta-analysis to 
update the previous evidence in this field. Thus, we conduct this SR and meta-analysis to summarize the up-to-date 
evidence to verify the efficacy and safety of acupuncture in the preventive treatment of MM.

Although both of our study and a previous similar study24 aim to evaluate the efficacy and safety of acupuncture on MM, 
nevertheless, one of the main differences between our study and the previous study24 is that our research will include more 
eligible RCTs, especially those published in recent years, to perform an updated SR and meta-analysis. The other main 
difference is that the topic of our SR and meta-analysis focus more on the prophylactic treatment of acupuncture on MM, so 
we partly amend the classification of primary and secondary outcomes for conducting a SR and meta-analysis in relative to 
the previous SR.24 Thus, the anticipated results of this study will enable a definite conclusion to be drawn. Additionally, by 
determining a potentially effective and safe therapy for MM, our study will enrich the treatment of MM. Based on the up-to- 
date evidence produced by the subsequent SR and meta-analysis, will contribute to well-informed treatment decisions made 
by clinicians, policy makers, and patients. The aforementioned aspect is the primary merit of our study.

In addition, the PRISMA-P guidelines will be fully cited in our SR and meta-analysis protocol.33 To incorporate as 
many eligible RCTs as possible, 9 typical English and Chinese databases will be exhaustively searched for our study. The 
Cochrane Collaboration’s GRADE tool will also be adopted to assess the certainty and strength of the generated 
evidence. When appropriate, publication bias, sensitivity and subgroup analyses will also be carried out.

However, this review has several expected limitations. First, different types of acupuncture may lead to the risk of 
significant heterogeneity between the included studies in pooled results. Second, it is anticipated that China will host the 
majority of the included RCTs; however, it is previously revealed that China has published vastly more acupuncture 
studies with positive results than Western nations.48 Thus, it will potentially arise publication bias, thereby decreasing the 
robustness of the study results.

Conclusion
In conclusion, this study expounds on the rationale, feasibility, as well as anticipated methodological steps, for an 
updated SR and meta-analysis. Expected findings will determine the efficacy and safety of acupuncture for the preventive 
treatment of MM, and verify whether acupuncture can be an evidence-based treatment approach for the preventive 
treatment of MM.
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