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Abstract

Background With the accumulation of high-quality evidence, the clinical effi-
cacy of acupuncture for migraine has gradually gained recognition. Currently,
a considerable number of acupuncture clinical studies in China have employed
clinical trial methodologies to highlight and validate the advantages of various
acupuncture intervention protocols. Integrating and screening these advanta-
geous protocols to guide clinical practice has emerged as a novel research topic
in acupuncture.

Objective To employ the entropy-weighted Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) based on Meta-analysis for multi-criteria
decision-making (MCDM), screen advantageous acupuncture protocols for mi-
graine from multiple dimensions, and explore methodological approaches for
constructing advantageous acupuncture protocols.

Methods Computerized searches were conducted for randomized controlled tri-
als (RCTs) on acupuncture for migraine published before April 2022 in Wanfang
Data Knowledge Service Platform, VIP, CNKI, Chinese Biomedical Literature
Database, PubMed, Web of Science, and Embase. Two researchers indepen-
dently screened literature and extracted basic characteristics (author, publica-
tion year, sample size, cure rate, effective rate, and Visual Analogue Scale [VAS]
score, etc.), and assessed RCT quality using the modified Jadad scale. Acupunc-
ture protocols for migraine were summarized according to the characteristics of
included RCTs, and Meta-analysis was performed on different protocols. Based
on Meta-analysis results, the relative risk (RR) of cure rate and effective rate
and the mean difference (MD) of VAS were extracted for each protocol, and
the weighted mean values of treatment sessions and modified Jadad scale scores
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were calculated using each study’s sample size as weights. These metrics were
incorporated into MCDM analysis, with the entropy weight method employed
to determine the weights of different decision indicators. Finally, the TOPSIS
method was utilized to screen advantageous acupuncture protocols for migraine.

Results A total of 17 RCTs were included, which were summarized into
8 acupuncture protocols for migraine (Tongyuan acupuncture, Zhishen six
points, Bianbian acupuncture, conventional acupuncture, gallbladder meridian
acupoints, head acupoints, penetrating needling, and Siguan points). The final
TOPSIS evaluation results of each protocol indicated that the acupuncture
protocol focusing on head acupoints was optimal. This advantageous protocol
primarily employs Fengfu, Touwei, Toulingi, Taiyang, Shuaigu, and Fengchi
acupoints on the head, administered once daily or every other day, with
an average of 11 treatment sessions. Its principal advantages include short
treatment duration and significant reduction in VAS pain scores.

Conclusion The advantageous acupuncture protocol for migraine screened and
constructed in this study may provide a reference for clinical application, and the
entropy-weighted TOPSIS method based on Meta-analysis offers novel insights
for constructing advantageous acupuncture protocols.
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Abstract

Background: With the accumulation of high-quality evidence, the clinical
effectiveness of acupuncture for migraine has gained increasing recognition. Nu-
merous acupuncture clinical studies in China have sought to highlight and val-
idate various acupuncture intervention protocols through clinical trials. Inte-
grating and selecting these advantageous protocols to guide clinical practice has
become a new focus in acupuncture research.
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Objective: To conduct multicriteria decision making (MCDM) using the Tech-
nique for Order Preference by Similarity to Ideal Solution (TOPSIS) method
based on meta-analysis, screen for optimized treatment plans of acupuncture for
migraine, and explore methodological approaches for constructing acupuncture
optimized treatment plans.

Methods: We systematically searched Wanfang Data Knowledge Service Plat-
form, VIP, CNKI, SinoMed, PubMed, Web of Science, and Embase databases
for randomized controlled trials (RCTs) on acupuncture treatment for migraine
published before April 2022. Two researchers independently screened literature
and extracted basic characteristics including authors, publication year, sample
size, cure rate, efficiency rate, and Visual Analogue Scale (VAS) scores. The
quality of RCTs was assessed using the modified Jadad scale. Acupuncture
treatment plans for migraine were summarized based on the characteristics of
included RCTs, and meta-analyses were performed for each plan. From the
meta-analysis results, we extracted the relative risk (RR) of cure and efficiency
rates and the mean difference (MD) of VAS scores for each plan. Weighted av-
erages of treatment frequency and modified Jadad scale scores were calculated
using sample size as weights. All these data were incorporated into MCDM
analysis, with the entropy weight method used to determine the weights of dif-
ferent decision criteria. Finally, the TOPSIS method was applied to screen for
optimized acupuncture treatment plans for migraine.

Results: A total of 17 RCTs were included and categorized into eight types
of acupuncture treatment plans (Tongyuan acupuncture, Six Spirit Points,
Bone-Nearby Acupuncture, Conventional Acupuncture, Gallbladder Merid-
ian Acupoints, Head Acupoints, Penetration Needling Method, and Siguan
Acupoints) based on meta-analysis results. The TOPSIS evaluation indicated
that the treatment plan focusing primarily on head acupoints was optimal.
This optimized protocol involves needling head acupoints including Fengfu
(GV16), Touwei (ST8), Toulingi (GB15), Taiyang (EX-HN5), Shuaigu (GBS),
and Fengchi (GB20) once daily or every other day, with an average of 11
treatment sessions. Its main advantages include shorter treatment duration
and significant reduction in VAS pain scores.

Conclusion: The optimized acupuncture treatment plan for migraine identified
in this study can provide a reference for clinical application. The entropy weight-
TOPSIS method based on meta-analysis offers a novel approach for constructing
optimized acupuncture treatment plans.

Keywords: Migraine Disorders; Acupuncture; Optimized treatment plan; Mul-
ticriteria decision making; TOPSIS methods; Meta-analysis

chinarxiv.org/items/chinaxiv-202307.00017 Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00017

ChinaRxiv [$X]

Introduction

Migraine is the second most common neurological disease globally, characterized
by recurrent moderate to severe throbbing pain lasting 4-72 hours, typically uni-
lateral, and accompanied by nausea, vomiting, photophobia, and phonophobia.
According to the Global Burden of Disease Study, migraine causes more disabil-
ity than all other neurological diseases combined and often coexists with con-
ditions such as depression, epilepsy, stroke, and myocardial infarction, severely
impacting patients’ quality of life. Migraine treatment includes acute therapy
for attacks and preventive therapy to reduce frequency. While evidence supports
the efficacy of nonsteroidal anti-inflammatory drugs, opioids, triptans, and er-
gotamine, these medications may cause adverse events including hypotension,
depression, drowsiness, and gastrointestinal intolerance, leading to poor patient
compliance.

Randomized controlled trials and systematic reviews have demonstrated that
acupuncture plays an active role in migraine treatment with minimal adverse
events. As evidence accumulates, numerous acupuncture treatment protocols for
migraine have been published. Chinese acupuncture clinical research has shifted
from non-inferiority and equivalence studies to superiority studies aimed at val-
idating the advantages of different acupuncture interventions through clinical
trials. Consequently, how to screen for optimal protocols has become a new chal-
lenge in evidence-based acupuncture research. Some scholars have approached
this through network meta-analysis and data mining to identify superior ther-
apies and acupoint selection protocols. However, network meta-analysis only
compares clinical efficacy and sample sizes across studies without integrating in-
dicators such as intervention duration and evidence quality, limiting its clinical
applicability to some extent.

Multicriteria decision making (MCDM) is recognized as a complex decision-
making tool involving both quantitative and qualitative factors and has been
widely applied in health technology assessment. Among MCDM methods, the
Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) pro-
posed by Hwang and Yoon in 1981 is the most commonly used. In recent
years, some researchers have applied MCDM to screen optimal protocols for
post-stroke shoulder-hand syndrome, vascular dementia, chronic fatigue syn-
drome, post-stroke depression, and lateral femoral cutaneous neuritis. These
studies typically use the treatment protocol from a single RCT’s experimental
group as the research object, with effectiveness rate, intervention cycle, and
literature quality as evaluation indicators. However, methodologically, these
studies rarely consider the control group situation, and each treatment protocol
is based on only one study, resulting in poor comparability between different
protocols.

In acupuncture clinical research for migraine, each intervention protocol is of-
ten supported by multiple RCTs. Based on this, our study proposes using meta-
analysis to combine studies with the same intervention protocol, using the effect
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sizes (relative risk and mean difference) from meta-analysis as efficacy evalua-
tion indicators, incorporating them into MCDM analysis, using the entropy
weight method to determine the weights of different decision indicators, and
finally applying the TOPSIS method for comprehensive analysis with research
quality and intervention frequency indicators to screen for optimal acupuncture
protocols for migraine. This approach aims to provide references for clinical
acupuncture treatment of migraine and offer methodological insights for future
research on constructing acupuncture optimized treatment plans.

Methods

1.1 Literature Search Two researchers independently searched Wanfang
Data Knowledge Service Platform, VIP, CNKI, SinoMed, PubMed, Web of
Science, and Embase databases for RCTs on acupuncture treatment for mi-
graine published before April 2022. The search strategy combined subject terms
with free terms. Chinese search terms included “$t#)” (acupuncture), “E$t”
(electroacupuncture), and “MmLH&E” (migraine). English search terms included
“acupuncture,” “migraine,” and “hemicrania.” Reference lists were manually
reviewed to avoid missing relevant literature.

1.2 Quality Assessment The modified Jadad scale was used to assess liter-
ature quality. Included RCTs were scored on four aspects: random sequence
generation, allocation concealment, blinding, and dropout/withdrawal, with a
total score of 7 points. Scores of 4-7 were considered high-quality evidence.

1.3 Inclusion Criteria Studies were included if they met the following cri-
teria: (1) Study type: RCTs on acupuncture for migraine; (2) Participants:
migraine patients with no restrictions on case source, age, gender, or disease
duration; (3) Interventions: the experimental group used acupuncture therapy
(with no restrictions on needle type, acupoint selection, needle retention time,
or treatment course), while the control group received conventional Western
medicine treatment; (4) Outcome indicators: cure rate and efficiency rate as
primary outcomes, and headache intensity (Visual Analogue Scale) as a sec-
ondary outcome.

1.4 Exclusion Criteria Studies were excluded if they: (1) were unavailable
in full text, duplicate publications, or had incomplete data; (2) were Chinese
journal articles with duplicate English versions; or (3) used moxibustion, blood-
letting, cupping, or other traditional Chinese medicine therapies, or combined
acupuncture with other Chinese or Western medicine treatments in the experi-
mental group.

1.5 Data Extraction EndNote X9 software was used to remove duplicates.
Two independent researchers strictly followed the inclusion and exclusion crite-
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ria for literature screening. Disagreements were resolved through discussion or
by consulting a third researcher. After initial screening based on titles and ab-
stracts, full texts were obtained and further reviewed to exclude irrelevant liter-
ature. Information extracted from the final included studies comprised authors,
publication year, experimental and control group treatment protocols, sample
size, and clinical efficacy indicators (cure rate, efficiency rate, and VAS). The
modified Jadad scale score was calculated for each study.

1.6 Treatment Plan Construction Criteria Included studies were catego-
rized into different protocols based on their prominent features. Studies that
combined local and distal acupoint selection without special techniques or spe-
cific acupoints were classified as conventional acupuncture protocols. Studies
with special acupoint selection or special needling techniques (such as penetra-
tion needling) were categorized according to their distinctive characteristics.

1.7 Statistical Analysis R version 4.1.2 was used for meta-analysis of differ-
ent protocols. A fixed-effects model was adopted if no significant heterogeneity
existed among studies (P > 0.1, I2 < 50%), while a random-effects model was
used if significant heterogeneity was present (P < 0.1, I? > 50%). Statistical
significance was set at P < 0.05. For protocols with multiple original studies,
meta-analysis was used to calculate the RR of cure and efficiency rates and the
MD of VAS scores for each protocol. Weighted averages of treatment frequency
and modified Jadad scale scores were calculated using sample size as weights
(since sample size was already used as a weight in the effect size merging pro-
cess for treatment frequency, cure rate, efficiency rate, VAS, and modified Jadad
scale scores, it did not need to be included as a separate decision indicator). The
constructed protocols served as research objects for MCDM. A decision matrix
was initially constructed, and linear proportional transformation was used to
standardize indicators of different magnitudes. Origin 2021 software was used
to draw heat maps for visual analysis of each protocol’s advantages. The entropy
weight method was employed to determine the weights of different decision indi-
cators. According to the principle of entropy, the smaller the entropy value, the
greater the indicator’s variance degree, and the greater its influence on proto-
col evaluation. Finally, the TOPSIS method was used to calculate the positive
and negative ideal solutions for each protocol, as well as the distances and rela-
tive closeness degrees between each protocol’s indicators and the ideal solutions.
Protocols were screened based on relative closeness degree, with larger values
indicating greater distance from the negative ideal solution and smaller distance
from the positive ideal solution, thus representing better protocols.

Results

2.1 Literature Search Results The initial search yielded 1,656 articles (108
from CNKI, 113 from Wanfang, 430 from VIP, 499 from SinoMed, 111 from
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PubMed, 138 from Web of Science, and 257 from Embase). After removing
duplicates, 953 articles remained. Following title and abstract screening, 148
full-text articles were obtained. After further full-text review, 17 articles were
ultimately included [25-41].

2.2 Basic Characteristics of Included Studies Among the 17 included
studies, six used conventional acupuncture in the experimental group [25,30-
31,33,36,39], two focused on Gallbladder Meridian acupoints [26,41], two em-
phasized head acupoints [29,32], three used penetration needling [28,34-35], and
one each used Tongyuan acupuncture [40], Six Spirit Points [37], Bone-Nearby
Acupuncture [38], and Siguan acupoints [27]. The control groups were treated
with aspirin [36], acetaminophen [39], nimodipine [32,38], or flunarizine [25-
31,33-35,37,40-41]. Jadad scores varied across studies, with six studies scoring
4 or above [27,29,35,37,39-40]. As this study aimed to explore optimal proto-
cols, Jadad scores were used only as reference indicators rather than exclusion
criteria. Detailed characteristics are presented in Table 1 .

2.3 Meta-Analysis Results The conventional acupuncture protocol com-
prised six studies [25,30-31,33,36,39], the Gallbladder Meridian acupoints pro-
tocol two studies [26,41], the head acupoints protocol two studies [29,32], and
the penetration needling protocol three studies [28,34-35]. Meta-analysis was
used to combine effect sizes for cure rate, efficiency rate, and VAS scores for
these protocols, with results shown in Table 2 . The remaining four protocols
(Tongyuan acupuncture [40], Six Spirit Points [37], Bone-Nearby Acupuncture
[38], and Siguan acupoints [27]) were each supported by a single study, for which
RR and MD were calculated directly. Based on intervention characteristics, the
17 included studies [25-41] were summarized into eight treatment protocols, with
decision indicator results for each protocol presented in Table 3 .

2.4 TOPSIS Evaluation Process and Results

2.4.1 Establishing Research Objects and Evaluation Indicators The
eight intervention protocols identified above served as research objects for
MCDM. For each protocol, the RR of cure rate, RR of efficiency rate, MD
of VAS, and modified Jadad scale score (weighted average) were considered
benefit-type indicators, while treatment frequency (weighted average) was
considered a cost-type indicator.

2.4.2 Constructing the Decision Matrix A decision matrix A was con-
structed for each protocol (Formula 1), comprising five decision indicators across
eight alternative protocols.

2.4.3 Standardized Matrix After linear proportional transformation, the
mean data ranged between 0 and 1 while preserving the relative importance
of each indicator, resulting in matrix R (Formula 2). The visualized heat map
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of the standardized decision matrix revealed that efficiency rate showed little
variation across protocols, while treatment frequency, VAS, and modified Jadad
scores varied considerably (Figure 1 [Figure 1: see original paper]).

2.4.4 Determining Indicator Weights Using Entropy Weight Method
The entropy values, variance degrees, and weight coefficients of each decision in-
dicator are shown in Table 4 . The results indicated that cure rate and efficiency
rate had larger entropy values and smaller variance degrees, leading the entropy
weight method to assign lower weights to these indicators. Conversely, treat-
ment frequency, VAS, and modified Jadad scores had smaller entropy values
and larger variance degrees, thus receiving higher weight coefficients.

2.4.5 Weighted Standardized Matrix The standardized matrix was
weighted using the coefficients obtained from the entropy weight method,
yielding weighted matrix V (Formula 3).

2.4.6 Final TOPSIS Results Based on weighted matrix V, the positive and
negative ideal solutions for each evaluation indicator were determined (Table
5 ). The final TOPSIS evaluation results for each protocol are presented in
Table 6 . The results showed that the head acupoint-based protocol provided
by Lu Jinrong et al. [32] and Yang Jia et al. [29] was optimal, with a treatment
frequency of once daily or every other day, an average of 11 treatment sessions,
and main acupoints including Fengfu (GV16), Touwei (ST8), Toulingi (GB15),
Taiyang (EX-HN5), Shuaigu (GB8), and Fengchi (GB20), with electroacupunc-
ture optionally applied based on patient condition.

Discussion

3.1 Previous Applications of MCDM in Acupuncture and Method-
ological Exploration in This Study In medical practice, healthcare
decision-makers often face the challenge of selecting optimal treatment pro-
tocols from available options. The growing body of evidence in acupuncture
research provides a foundation for screening optimal protocols. Many scholars
have used network meta-analysis to compare different acupuncture protocols
from an efficacy perspective, offering feasible approaches for protocol selection.
However, with increasing clinical application demands, comparison based solely
on efficacy while ignoring intervention duration and costs makes comprehensive
evaluation of different protocols difficult. Recognizing this limitation, Professor
Du Yuanhao’s team introduced multicriteria decision making into the con-
struction of acupuncture optimized treatment plans [18-19,21-22,44]. In recent
years, researchers have gradually applied MCDM methods to identify optimal
protocols for various conditions including occipital neuralgia [44], acne [45],
lateral femoral cutaneous neuritis [22], vascular dementia [19], chronic fatigue
syndrome [20], and post-stroke shoulder-hand syndrome [18]. These studies
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typically used sample size, literature quality scores, cure rate, and efficiency
rate as benefit indicators, and treatment duration as a cost indicator.

MCDM methods address the limitations of previous approaches that evaluated
acupuncture protocols from a single efficacy perspective, opening new avenues
for constructing acupuncture optimized treatment plans. However, previous
studies had several methodological limitations: they used single RCTs with
small sample sizes and potential bias; their decision objects were treatment
protocols from each RCT’s experimental group without considering the control
group situation; and different RCTs had heterogeneous baselines due to varia-
tions in patient conditions, timing, and settings, making efficacy comparisons
between experimental groups incomparable.

Building upon previous research, this study made the following methodological
innovations considering the actual situation of acupuncture clinical research for
migraine:

First, we achieved protocol construction by combining RCTs using the same
intervention method through meta-analysis, which expanded the sample size
for each treatment protocol while reducing bias from individual RCTs. Second,
we optimized decision indicators. RCTs maintain baseline consistency and avoid
confounding bias, allowing us to use control groups to correct for inter-group
heterogeneity. Therefore, we used meta-analysis effect sizes (RR and MD) as
benefit indicators for efficacy, enhancing comparability between different studies.
Additionally, considering the role of sample size in meta-analysis effect merging,
we calculated weighted averages of treatment frequency and modified Jadad
scores using sample size as weights. Consequently, unlike previous acupuncture
optimal protocol studies [18-22,43-44], sample size did not need to be included as
a separate decision indicator in this study. Third, we conducted visual analysis
by presenting the standardized decision matrix through heat maps, intuitively
showing the advantages and disadvantages of each treatment protocol.

In the MCDM process, indicator weights were determined using the entropy
weight method, an objective weighting approach that assigns weights based on
the dispersion degree of different indicator values. Entropy represents the un-
certainty in a system—the smaller the entropy value, the greater the indicator’s
dispersion and its influence (weight) on comprehensive evaluation. The entropy
weight method maximally utilizes data characteristics, making evaluation re-
sults more credible, and compared with various subjective weighting models,
effectively avoids interference from human factors, thereby enhancing the objec-
tivity of comprehensive evaluation results [46-47]. During indicator selection,
we endeavored to choose objective indicators while ensuring sufficient literature
quantity and quality. However, due to differences in publication years and out-
come indicator selection across migraine studies, we ultimately included three
efficacy indicators: cure rate, efficiency rate, and VAS. The visual heat map in
this study showed that cure rate and efficiency rate had small variations across
protocols, and entropy weight calculations also indicated their weights were
less than 10%. Therefore, the entropy weight method reduced the utilization
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of these two indicators. While this somewhat diminished the decision-making
capacity of MCDM, it also demonstrated another advantage of the TOPSIS
method—helping us understand the sensitivity of different outcome indicators,
which provides insights for future clinical research. The relatively distinct dis-
crimination of VAS suggests that more attention should be paid to the value
of VAS and other objective indicators in future multi-indicator evaluations of
migraine clinical intervention protocols.

This study is the first to apply meta-analysis combined with the entropy weight-
TOPSIS method in evidence-based acupuncture research to screen optimal mi-
graine treatment protocols, using heat maps for visual analysis of each protocol’s
specific advantages. The completion of this study provides evidence support for
migraine acupuncture protocol selection and offers a replicable methodology for
future acupuncture optimal protocol screening research.

3.2 Limitations As research on constructing acupuncture optimized treat-
ment plans is still in its early stages, this study has several limitations. First,
the quality of original studies was uneven. Although modified Jadad scores were
included as one aspect of MCDM, lower-quality RCTs somewhat reduced the
evidence quality of the protocols. Studies with higher Jadad scores were con-
centrated in dissertations and recently published academic papers, while lower
scores were mainly due to inadequate allocation concealment, blinding, and de-
scription of dropouts, suggesting that future clinical research should pay greater
attention to methodological rigor. Second, the decision indicators selected in
this study were relatively limited. Cure rate and efficiency rate showed small
variations, leading the entropy weight method to reduce their utilization. Other
objective indicators such as headache frequency were not reported in some stud-
ies and thus could not be included. Third, despite combining studies based
on acupuncture methods, heterogeneity still existed within each constructed
protocol due to differences in needle retention time and needling depth. It is im-
portant to note that acupuncture features pattern differentiation and treatment
individualization—how to balance optimized protocols with specific operational
details remains a methodological issue that needs further resolution in acupunc-
ture clinical research. In the future, as various decision algorithms become
more widely applied, the combination of MCDM methods with evidence-based
evidence will provide more practical foundations for the development of tradi-
tional Chinese medicine guidelines and promotion.
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