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Background: Abundant clinical investigations have attested to the efficacy of acupuncture in treating migraines. However, as each
acupoint elicits distinct analgesic pathways and acupuncturists vary in their acupoint selection, there is currently an absence of
evidence-based guidance for determining the optimal acupoint selection.

Objective: The aim of this study was to conduct an initial comprehensive data mining analysis to identify the most effective
acupoints and their combinations for migraine treatment.

Methods: A comprehensive search was carried out in eight electronic bibliographic databases (PubMed, Embase, Cochrane Library,
Web of Science, China National Knowledge Infrastructure, Wanfang Database, Chinese Biomedical Literature Database, and
Chongqing VIP Database) from their inception up to May 2025. Studies evaluating the effectiveness of acupuncture in treating
migraines were selected. The literature was rigorously evaluated according to predefined inclusion and exclusion criteria, and relevant
data were then extracted for analysis. Excel 2021 was used for descriptive statistical analysis. Association rule analysis was performed
using SPSS Modeler 14.1. Exploratory factor analysis, cluster analysis, and decision tree analysis were conducted using SPSS
Statistics 26.0.

Results: A total of 911 trials were identified, from which 1610 groups of effective prescriptions involving 181 acupoints were
extracted. The most commonly used acupoints were Feng-chi (GB20), Tai-yang (EX-HNS), Shuai-gu (GBS), Bai-hui (GV20), and He-
gu (LI4). The gallbladder meridian was the most frequently utilized meridian. Specific points, mainly crossing points, were
predominantly used, with head and neck acupoints being the most common. The combination of “Feng-chi (GB20), Tai-yang (EX-
HNS5), and Shuai-gu (GBS8)” was frequently used as the core acupoints group. Additionally, several acupoint combinations were
obtained through exploratory factor analysis, cluster analysis, and decision tree analysis.

Conclusion: This research provides evidence-based support for the effectiveness of acupoint selection in migraine treatment and
offers potential therapeutic recommendations, thereby facilitating collaborative decision-making between healthcare providers and
patients.
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Introduction

Migraine, encompassing migraine without aura, migraine with aura, and chronic migraine, is a globally prevalent
neurological disorder."? It is a disabling condition marked by recurrent episodes that exert a notable impact on an
individual’s overall well-being.” Migraine attacks typically manifest with symptoms like nausea, vomiting, and heigh-
tened sensitivity to light and sound. These symptoms severely disrupt an individual’s daily life, including personal,
social, and work aspects, and ultimately affect their quality of life.> In the general population, the prevalence of
migraine is 12%, and females are three times more likely to experience it than males.® Moreover, this condition is more
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common among individuals aged between 30 and 40.” The American Migraine Prevalence and Prevention Study revealed
that in the United States, the average annual direct cost per person for episodic migraines was $1757.% Migraine
significantly influences an individual’s well-being and quality of life, often leading to substantial impairment.
Migraine episodes limit normal activities by up to 78% in those suffering from migraines.” Due to its wide occurrence
and significant health impact, migraine is an important condition worthy of research.' Currently, the pharmacological
preventive treatments for migraine involve beta blockers, calcium channel blockers, angiotensin - II receptor antagonists,
anti - epileptic drugs, and antidepressants.'®!" However, the effectiveness of these therapies seems to be of moderate
level, with response rates ranging approximately from 40% to 50%."2

Acupuncture has been extensively applied globally for treating headaches, especially migraines.'® Prior research
indicates that acupuncture is an effective approach for treating and preventing migraines.'*'> Its mechanism of action
might involve the suppression of meningeal vasodilation and inflammatory factors, along with the alleviation of
neurogenic inflammation.'* Nevertheless, in numerous clinical studies, there has been a lack of uniformity in the
selection of acupoints for migraine treatment. The choice of acupoints can vary according to the diverse perspectives
and experiences of medical practitioners. The selection and combination of acupoints are regarded as the core elements of
the acupuncture therapy system.'® In clinical practice, acupuncturists often combine multiple acupoints to optimize the
interaction among them and enhance the effectiveness of acupuncture treatment. The increasing prevalence of effective
acupuncture treatments for migraines mainly relies on the use of multi - acupoint prescriptions. The efficacy of these
prescriptions is closely related to the compatibility of meridians and acupoints, resulting in a complex, conflicting, and
ambiguous relationship. Thus, it is of great significance to utilize the existing data to explore the principles of acupoint
selection and combination, aiming to improve the effectiveness of acupuncture treatment. Data mining technology allows
for the identification and extraction of valuable information and knowledge from a vast amount of literature.'” The author
and his research team have adopted this method to investigate the selection and combination of acupoints in acupuncture
treatment for various pain - related conditions. These conditions include, but are not restricted to, carpal tunnel

1819 biriformis syndrome,?**!' benign prostatic hyperplasia,>* neurogenic bladder,”® and metabolism - asso-

syndrome,
ciated fatty liver disease.®® These studies have provided evidence that there is a distinct relationship between the
acupoints of different meridians, and the success of acupuncture hinges on the appropriate selection and combination
of these acupoints. Therefore, it is essential to ascertain the characteristics and principles governing the selection and
combination of acupoints for migraine treatment, so as to offer guidance for future research and clinical practice. The
objective of this study is to explore the correlation patterns of acupoints using data mining techniques and formulate
a standardized treatment guideline for the application of acupoints in migraine treatment. Our research protocol has been

published in the Journal of Pain Research.”

Methods and Analysis
Search Methods

An extensive search was conducted across both Chinese and English digital libraries, covering the period from their
establishment up to May 2025. The databases searched included PubMed, Embase, Cochrane Library, Web of Science
(WOS), China National Knowledge Infrastructure (CNKI), Wanfang Database, Chinese Biomedical Literature Database
(CBM), and Chongqing VIP Database (VIP). The language scope was restricted to Chinese and English. The search
terms used in this study were a combination of medical subject headings and free - text terms. As an illustration, Table 1
presents the search strategy for PubMed. This search approach was adjusted to meet the specific requirements and unique
features of each database. Search strategies for other databases are shown in Supplemental Tables 1-7

Review Process

Data Screening

The inclusion criteria were as follows: (1) Studies mainly focusing on acupuncture therapy as the main intervention,
irrespective of whether randomised and/or controlled methods were utilized. (2) Each group or trial should involve at
least ten patients. (3) Patients were diagnosed with migraine according to the diagnostic criteria established and applied
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Table | Search Strategy for PubMed Database

No. | Search Terms

#1 MeSH terms: “paroxysmal hemicrania” OR “migraine disorders”

#2 Title/Abstract: “migraine disorders” OR “migraine” OR “cephalgia” OR “hemicrania”

#3 #| OR #2

#4 MeSH terms: “acupuncture therapy” OR *“acupuncture” OR “cupping therapy” OR “bloodletting” OR ‘“electroacupuncture”

#5 Title/Abstract: “needling” OR “needles” OR “needle” OR “pricking blood” OR “blood-letting” OR “bloodletting” OR “cupping” OR “fire
acupuncture” OR “warm needling” OR “electro-acupuncture” OR “body acupuncture” OR “electroacupuncture” OR “manual
acupuncture” OR *“acupuncture”

#6 #4 OR #5

#7 #3 AND #6

in the clinical studies during that particular period. (4) Meridian points, extra points, or ashi points were used for needle
insertion or moxibustion. This could be used alone or in combination with other therapies like acupuncture and/or
moxibustion (for example, in combination with Chinese herbal medicine). (5) The analysis covered trials comparing
different acupuncture methods for migraine treatment. (6) Only the most recent article by the same first author was
included.

The studies excluded according to the exclusion criteria were: (1) Reviews, protocols, animal experiments, case
reports, systematic reviews, meta - analyses, and other non - clinical experimental articles. (2) Articles that had not been
rigorously and comprehensively evaluated by subject - matter experts, such as theses, conference papers, and similar
works. (3) Trials involving microacupuncture systems, ear needle, head needle, wrist and ankle needle, and other non -
body needle techniques were excluded as they were not related to traditional acupoints. (4) Trials that only presented
physiological or laboratory data were excluded. (5) In controlled trials, studies were excluded if acupuncture therapy,
either as a sole treatment or in combination with other therapies, showed less beneficial effects for patients compared to
the control group. (6) The acupoint prescription in the trial was considered invalid if it was either incomplete or non -
existent.

Data Collection

Yujun He and Tingfen Han assessed all the titles and abstracts obtained from the literature search and excluded those that
were evidently unrelated, like research centered on reviews, animal experiments, case reports, and related topics. All the
remaining literature was collected and then underwent an additional round of scrutiny to eliminate any non - relevant
publications. Subsequently, Yujun He, Minhui Liu, and Yachao Wu evaluated the eligibility of all the remaining
publications in accordance with the pre - determined inclusion criteria. As noted by the third author, Xiaojun Li,

discussions were employed to resolve any issues.

Establishing a Database and Processing Data Normalization
The literature retrieved from the search was imported into the document manager Endnotex9.2. Two researchers (Xiaoyi
Wang and Lu Li) meticulously and objectively reviewed the literature, strictly following the predefined inclusion and
exclusion criteria. Before further processing, Endnote was first used to eliminate duplicate entries, and then a manual
check was carried out to remove any remaining duplicates by Xiaoyi Wang and Lu Li. Subsequently, the results were
verified to ensure the accuracy of the included content.

The obtained data was loaded into Excel 2021 to create a database specifically for acupuncture treatments of
migraines. An approach of combining primary and secondary acupoints to form acupoint prescriptions was adopted to

9927

generate effective prescriptions.”® Regarding the “Study of Meridians and Collaterals and the latest national

standards,”®*°

we standardized the names of acupoints listed in the literature and established a unified naming rule for
them. Additionally, we added more details regarding the relevant meridians, locations, and specific acupoint character-

istics associated with each acupoint.
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Data Management for Missing Data
To evaluate the data in accordance with the intention - to - treat principle, attempts were made to contact the original
authors to obtain any crucial information that was lacking. In cases where comprehensive data was unavailable, only the
currently accessible data was evaluated.

Data Analysis

Literature Quality Control

First, an initial assessment of all the written materials was conducted to verify the information. Subsequently, the data
was processed following the established procedures, and the input personnel carried out a secondary assessment. The
expert group provided evaluations on whether the doubtful contents should be incorporated. Finally, a comprehensive
evaluation by expert staff was performed to ensure the reliability of the literature information.****

Descriptive Statistics

The acupoint prescriptions recorded in the literature were input into a table in Excel 2021. This table was used to
generate a PivotTable, enabling descriptive statistical analysis of multiple aspects. These aspects encompassed the
frequency of acupoint utilization, the meridians they pertained to, the locations of the points, and the specific acupoint
characteristics of each acupoint.

High-Frequency Acupoints Analysis

According to Price’s law, high - frequency acupoints can be identified by the formula M=0.749(Pnax)">

, where
M represents the maximum frequency of the acupoint.’® In the event that the number of high - frequency acupoints
determined by this method exceeds a threshold of 50 (n>50), an alternative approach will be adopted. Calculate the
average frequency of acupoints (X), where X is obtained by dividing the total frequency by the total number of acupoints.
Acupoints with a frequency greater than or equal to X are categorised as high - frequency acupoints.*' A bar graph was
utilised to display the top 10 most frequently used acupoints.

Association Rule Analysis

SPSS Modeler 14.1 software was employed to conduct an analysis of the association rules among high - frequency
acupoints. The Apriori algorithm was utilized for this analysis. The support level represented the probability of both the
antecedent and the consequent occurring, while the confidence level denoted the probability of the consequent appearing
after the antecedent had already emerged. After carrying out multiple experiments, the optimal and minimum thresholds
for support and confidence were established. The maximum value for the former (support) was set at 2. Subsequently,
a detailed network graph was created to analyze the correlations among the acupoints.

Exploratory Factor Analysis

Exploratory factor analysis was carried out on the high - frequency acupoints using SPSS Statistics 26.0. Moreover, the
prescription data were subjected to Kaiser - Meyer - Olkin (KMO) and Bartlett’s test of sphericity. Factor analysis was
conducted when the KMO value was above 0.5 and the p - value (P) was less than 0.05. The main factor components
were determined through maximum variance rotation. However, factor analysis was inappropriate when the KMO value
was less than 0.5 or the P value was greater than 0.05.

Cluster Analysis
Cluster analysis was performed on the high - frequency acupoints using SPSS Statistics 26.0. The resulting cluster
analysis dendrogram was utilised to explore the clustering relationships among the acupoints.

Decision Tree Analysis

Acupoints were analyzed using the CHAID algorithm in SPSS Statistics 26.0 software, with the application of a decision
tree model. The objective was to identify the most efficient treatment strategy for migraine by minimizing the number of
required acupoints. The CHAID growth method is suitable for binary variables. Specifically, the acupoint data types can
be categorized as either “1” (indicating use) or “0” (indicating non - use).
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Results

Eligible Studies

A total of 17074 relevant articles were found, including 3355 from CNKI, 3509 from VIP, 3035 from Wanfang, 2870
from CBM, 839 from PubMed, 2,038 from Embase, 26 from Cochrane Library, and 1402 from WOS. Out of these,
10550 duplicate studies were excluded. Subsequently, we assessed the titles and abstracts of the remaining 6524 papers in
order to select 1770 that may potentially be considered as candidates. After thoroughly reviewing the complete texts,
a total of 911 papers were selected for inclusion, whereas 859 publications were discarded (Figure 1) (The information of
the included literatures can be found in the Supplementary Table 8).

Frequency of Acupoint Analysis
In total, 1610 prescriptions (Supplementary Table 9) were identified, which consisted of 181 acupoints, with an aggregate

frequency of 10825. The five most frequently used acupoints were Feng - chi (GB20), Tai - yang (EX - HNS), Shuai - gu
(GBS), Bai - hui (GV20), and He - gu (LI4) (Table 2 and Figure 2). Feng - chi (GB20) was the most commonly utilized
acupoint, with 1171 occurrences, accounting for 10.82% of all acupoint usages. According to Price’s law, for high -
frequency acupoints, M=0.749%(1171)"2
as high - frequency acupoints. However, as per Table 1, 56 high - frequency acupoints were obtained in this manner,

=25.63, Thus, acupoints with a frequency of > 26 could initially be considered

exceeding 50. Consequently, an alternative method was adopted to calculate high - frequency acupoints. X=10825/181
=59.81, Therefore, acupoints with a frequency of > 60 were regarded as high - frequency acupoints. This included a total

of 35 high - frequency acupoints ranging from GB20 to GV23.

= Records identified through database searching Additional records identified
£ (n=17074) through other sources
é (n=0)
k= CNKI (n=3355), Wanfang (n=3035), VIP (n=3509),
o CBM (n=2870), EMBASE (n=2038), Pubmed
- (n=839), Cochrane (n=26) , WOS (n=1402)
Records after duplicates removed
20 (n=6524)
s
3
g V7 Records excluded by reading titles and abstracts (n=4754)
Recorﬂs screened > Irrelevant articles (n=3380),
(n=1770) Reviews, protocols, animal trials, case reports, systematic
reviews, meta-analyses, theses, conference papers, etc (n= 1234),
Case reports and expert experience summary (n=140 )
£
£
2 A4 Full-text articles excluded with reasons (n=859)
= Full-text articles assessed
for eligibility > unclear diagnosis or curative effect (n=0),
(n=911) incomplete acupoints prescription or use of
unconventional acupoints (n= 859)
=
D
T \ 4
] Studies included in data
mining
(n=911)

Figure | Flow diagram of the study selection process.
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Table 2 Frequency of Acupoint Application for Migraine Treatment

NO. | Acupoint | Frequency NO. | Acupoint | Frequency
| GB20 1171 | 10.82% 92 | LR8 5 | 0.05%
2 EX-HNS5 988 | 9.13% 93 | LIIO 5 | 0.05%
3 GB8 919 | 849% 94 | TE4 5 | 0.05%
4 GV20 668 | 6.17% 95 | PC8 5 | 0.05%
5 L4 611l 5.64% 96 | ST45 4 | 0.04%
6 LR3 566 | 5.23% 97 | ST2 4 | 0.04%
7 ST8 451 4.17% 98 | BL40 4 | 0.04%
8 TES 381 3.52% 99 | GBI8 4 | 0.04%
9 Ashi 311 2.87% 100 | LR4 4 | 0.04%
10 GB41 274 | 2.53% 101 | LU5 4 | 0.04%
I SPé 212 1.96% 102 | SI4 4 | 0.04%
12 TE23 212 1.96% 103 | TE2I 4 | 0.04%
13 Lu7 203 1.88% 104 | TE6 4 | 0.04%
14 ST36 184 1.70% 105 | CVIO 4 | 0.04%
15 GV29 177 1.64% 106 | ST24 3| 0.03%
16 ST40 172 1.59% 107 | SP3 3| 0.03%
17 GB34 172 1.59% 108 | BL58 3| 0.03%
18 KI3 168 1.55% 109 | KII9 3| 0.03%
19 TE20 140 1.29% 110 | GB37 3| 0.03%
20 PCé 118 1.09% 111 | GBIé 3| 0.03%
21 GB5 117 1.08% 112 | LI20 3| 0.03%
22 SP10 104 | 0.96% 113 | LU9 3| 0.03%
23 GB4 103 0.95% 114 | TE22 3| 0.03%
24 GB40 99 | 091% 115 | TEI9 3| 0.03%
25 SP9 95 | 0.88% 116 | PC3 3| 0.03%
26 LR2 93 0.86% 117 | EX-CAI 3| 0.03%
27 TE3 91 0.84% 118 | GV4 3| 0.03%
28 EX-HNI 86 | 0.79% 119 | GVI5 3| 0.03%
29 GV24 72 | 0.67% 120 | GV22 3 | 0.03%
30 BLIO 71 0.66% 121 | ST29 2 | 0.02%
31 TEI7 70 | 0.65% 122 | ST34 2 | 0.02%
32 GB43 69 | 0.64% 123 | ST25 2 | 0.02%
33 BLI7 67 | 0.62% 124 | BLII 2 | 0.02%
34 GVi4 62 | 0.57% 125 | BLI9 2 | 0.02%
35 GV23 60 | 0.55% 126 | BL64 2 | 0.02%
36 GBI2 58 | 0.54% 127 | BLI 2 | 0.02%
37 CVI2 58 | 0.54% 128 | BL7 2 | 0.02%
38 GB39 56 | 0.52% 129 | BL2I 2 | 0.02%
39 SI3 56 | 0.52% 130 | KII2 2 | 0.02%
40 Litt 51 0.47% 131 | KII8 2 | 0.02%
41 GB7 47 | 043% 132 | LRI 2 | 0.02%
42 BL2 46 | 0.42% 133 | LI3 2 | 0.02%
43 GBé6 46 | 0.42% 134 | LII7 2 | 0.02%
44 GBl4 42 | 039% 135 | LI7 2 | 0.02%
45 BL23 41 0.38% 136 | LUIO 2 | 0.02%
46 GBI5 39 | 0.36% 137 | Sl14 2 | 0.02%
47 BL62 37 | 0.34% 138 | SII5 2 | 0.02%
48 CVeé 37 | 0.34% 139 | Sllé 2 | 0.02%
49 GVié 37 | 0.34% 140 | TEI 2 | 0.02%
50 CVv4 34 | 031% 141 | TEl6 2 | 0.02%
51 BL60 33 0.30% 142 | CVI7 2 | 0.02%
(Continued)
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Table 2 (Continued).

NO. | Acupoint | Frequency NO. | Acupoint | Frequency

52 Kl 32| 0.30% 143 | CV3 2| 0.02%
53 ST44 30 | 0.28% 144 | EX-HNé6 2| 0.02%
54 BL20 29 0.27% 145 | Jiangian 2 | 0.02%
55 HT7 29 0.27% 146 | STI 1] 0.01%
56 GV26 29 | 027% 147 | ST37 I | 0.01%
57 GBI | 25 | 0.23% 148 | STIO I | 0.01%
58 GBI3 24 | 0.22% 149 | SP7 I | 0.01%
59 GB44 24 | 0.22% 150 | BL57 I | 0.01%
60 TE2 23 | 0.21% I51 | BLI3 I | 0.01%
61 BLI8 21 0.19% 152 | BL43 I | 0.01%
62 BL67 20 | 0.18% I53 | BLI4 | | 0.01%
63 GBI17 19 | 0.18% | 154 | BL8 I | 0.01%
64 GB9 18 | 0.17% | 155 | BL3 I | 0.01%
65 GBI19 14| 0.13% | 156 | BL65 | | 0.01%
66 EX-HN4 14| 0.13% | 157 | Kl4 I | 0.01%
67 Klé 13 ] 0.12% 158 | KII5 I | 0.01%
68 GB38 13 | 0.12% 159 | GB3I I | 0.01%
69 TE8 13 | 0.12% 160 | GB3 I | 0.01%
70 TEIO 12 | 0.11% 161 | GB36 I | 0.01%
71 BLI2 I 0.10% 162 | LR5 I | 0.01%
72 GBI0 I 0.10% 163 | LRI14 I | 0.01%
73 GBI I 0.10% 164 | LII8 I | 0.01%
74 BLIS 10 | 0.09% 165 | LIS I | 0.01%
75 Anmian 10 | 0.09% 166 | LUII I | 0.01%
76 BL63 9 | 0.08% 167 | SI9 I | 0.01%
77 GB2lI 9 | 0.08% 168 | SIlO I | 0.01%
78 GVI9 8 | 007% | 169 | HT9 I | 0.01%
79 ST7 7| 006% | 170 | HT8 I | 0.01%
80 Li6 7| 006% | 171 | HTS I | 0.01%
8l SH7 7| 006% | 172 | TE7 I | 0.01%
82 ST41 6| 006% | 173 | TE9 I | 0.01%
83 SP4 6 | 0.06% 174 | PC9 I | 0.01%
84 BL9 6 | 0.06% 175 | EX-BI I | 0.01%
85 GB42 6 | 0.06% 176 | EX-HNI2 I | 0.01%
86 GB33 6 | 0.06% 177 | EX-HNI14 I | 0.01%
87 GVI17 6 | 0.06% 178 | EX-HNI3 I | 0.01%
88 GV2l 6 | 0.06% 179 | GVI8 I | 0.01%
89 ST42 5| 0.05% 180 | GVI2 I | 0.01%
90 KI7 5| 0.05% 18l | GV9 I | 0.01%
91 K7 5 0.05%

Frequency of Meridian Analysis
The investigation into meridian application provided significant insights into the distribution of selected acupoints. This

encompassed the frequency and proportion of acupoints on each meridian, the number and proportion of used acupoints, as

well as the frequency of each individual acupoint. The results demonstrated that the gallbladder meridian was the most

frequently employed, with a total of 3405 instances (31.45%). The second most commonly used was the category of extra points

or ashi points, with 1597 occurrences, representing 14.75% of the total. In contrast, the frequencies of other meridians were

considerably lower. The gallbladder meridian had the largest number of acupoints, amounting to 32 (17.68%) (Table 3).
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Figure 2 High-frequency of acupoint application for migraine treatment.

Distribution of Acupoint Analysis

The analysis of acupoint distribution showed that acupoints in the head and neck area were used most frequently. There
were a total of 6270 usages, which accounted for 57.92% of the overall count. These acupoints numbered 67, constituting
37.02% of the total. The frequencies and quantities of acupoints in other locations were relatively lower. The head and
neck region had the highest number of acupoints, with 67 acupoints, which made up 17.68% of the total (Table 4).

Table 3 Frequency of Meridian Application for Migraine Treatment

Meridian Frequency Amount Acupoints

Gallbladder meridian 3405 (31.45%) | 32 (17.68%) | GB20 (I171), GBS (919), GB4| (274), GB34 (172), GBS (117), GB4 (103), GB40 (99), GB43
(69), GBI2 (58), GB39 (56), GB7 (47), GB6 (46), GB14 (42), GBI5 (39), GBI (25), GBI3
(24), GB44 (24), GBI7 (19), GB9 (18), GBI9 (14), GB38 (13), GBIO (11), GBI (I1), GB2I
(9), GB42 (6), GB33 (6), GBI8 (4), GB37 (3), GBI6 (3), GB3 (1), GB3 (1), GB36 (1)

Extra points or ashi points 1597 (14.75%) 13 (7.18%) EX-HNS5 (988), Ashi 311), GV29 (177), EX-HNI (86), EX-HN4 (14), Anmian (10), EX-CAI
(3), EX-HNS (2), Jiangian (2), EX-BI (I), EX-HNI2 (1), EX-HNI4 (1), EX-HNI3 (1)

Sanjiao meridian 967 (8.93%) 17 (9.39%) TES (381), TE23 (212), TE20 (140), TE3 (91), TEI7 (70), TE2 (23), TE8 (13), TEIO0 (12), TE4
(5), TE21 (4), TE6 (4), TE22 (3), TEI9 (3), TEI (2), TEI6 (2), TE7 (1), TE9 (1)

Du meridian 960 (8.87%) 15 (8.29%) GV20 (668), GV24 (72), GV14 (62), GV23 (60), GV16 (37), GV26 (29), GVI9 (8), GVI7 (6),
GV21 (6), GV4 (3), GVI5 (3), GV22 (3), GVI8 (1), GVI2 (1), GV9 (1)

Stomach meridian 875 (8.08%) 16 (8.84%) ST8 (451), ST36 (184), ST40 (172), ST44 (30), ST7 (7), ST41 (6), ST42 (5), ST45 (4), ST2 (4),
ST24 (3), ST29 (2), ST34 (2), ST25 (2), STI (1), ST37 (1),S TI0 (1)

Large intestine meridian 685 (6.33%) 10 (5.52%) L4 (611), LIIT (51), LI6 (7), LIIO (5), LI20 (3), LI3 (2), LII7 (2), LI7 (2), LII8 (1), LI5 (1)

Liver meridian 672 (6.21%) 7 (3.87%) LR3 (566), LR2 (93), LR8 (5), LR4 (4), LRI (2), LR5 (I), LR14 (I)

Bladder meridian 427 (3.94%) 28 (15.47%) BLI10 (71), BLI7 (67), BL2 (46), BL23 (41), BL62 (37), BL60 (33), BL20 (29), BLI8 (21), BL67

(20), BLI2 (I1), BLI5 (10), BL63 (9), BL9 (6), BL40 (4), BL58 (3), BLI1 (2), BLI9 (2), BL64
(2), BLI (2), BL7 (2), BL21 (2), BL57 (1), BLI3 (1), BL43 (1), BL14 (1), BL8 (1), BL3 (1), BL65

M

Spleen meridian 421 (3.89%) 6 (3.31%) SP6 (212), SP10 (104), SP9 (95), SP4 (6), SP3 (3), SP7 (1)

Kidney meridian 232 (2.14%) 10 (5.52%) K13 (168), KI1 (32), K16 (13), KI7 (5), KI17 (5), KII9 (3), KII2 (2), KII8 (2), KI4 (I), KII5 (I)
Pulmonary meridian 213 (1.97%) 5 (2.76%) LU7 (203), LUS (4), LU9 (3), LUIO (2), LUII (1)

Ren meridian 137 (1.27%) 6 (3.31%) CVI2 (58), CV6 (37), CV4 (34), CVIO (4), CVI7 (2), CV3 (2)

Pericardial meridian 127 (1.17%) 4 (2.21%) PCé (118), PC8 (5), PC3 (3), PC9 (1)

Small intestine meridian 75 (0.69%) 8 (4.42%) SI3 (56), SI7 (7), SI4 (4), SI14 (2), SII5 (2), SI16 (2), SI9 (1), SHO (1)

Heart meridian 32 (0.30%) 4 (2.21%) HT7 (29), HT9 (1), HT8 (1), HT5 (1)
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Table 4 Frequency of Site of Points Application for Migraine Treatment

Site of points Frequency Amount Acupoints

Points of head and neck 6270 (57.92%) | 67 (37.02%) | GB20 (1171), EX-HN5 (988), GB8 (919), GV20 (668), ST8 (451), Ashi (311), TE23 (212), GV29
(177), TE20 (140), GBS (117), GB4 (103), EX-HNI (86), GV24 (72), BLIO (71), TEI7 (70), GVI4
(62), GV23 (60), GBI2 (58), GB7 (47), BL2 (46), GB6 (46), GB14 (42), GBI5 (39), GV16 (37),
GV26 (29), GBI (25), GBI3 (24), GBI7 (19), GBY (18), GBI9 (14), EX-HN4 (14), GBIO (11),
GBI (I1), Anmian (10), GB21 (9), GVI9 (8), ST7 (7), SII7 (7), BL9 (6), GVI7 (6), GV2I (6), ST2
(4), GBI8 (4), TE2I (4), GBI6 (3), LI20 (3), TE22 (3), TEI9 (3), GVI5 (3), GV22 (3), BLI (2), BL7
(), LII7 (2), SI16 (2), TEI6 (2), EX-HN6 (2), STI (1), STI0 (1), BL8 (1), BL3 (1), GB3 (1), LII8 (1),
EX-BI (1), EX-HNI2 (1), EX-HNI14 (1), EX-HNI3 (1), GVI8 (1)

Points of lower extremities | 2549 (23.55%) | 46 (25.41%) | LR3 (566), GB4I (274), SP6 (212), ST36 (184), ST40 (172), GB34 (172), KI3 (168), SPI0 (104),
GB40 (99), SP9 (95), LR2 (93), GB43 (69), GB39 (56), BL62 (37), BL60 (33), KIl (32), ST44 (30),
GB44 (24), BL67 (20), K16 (13), GB38 (13), BL63 (9), ST41 (6), SP4 (6), GB42 (6), GB33 (6), ST42
(5), KI7 (5), LR8 (5), ST45 (4), BL40 (4), LR4 (4), SP3 (3), BL58 (3), GB37 (3), ST34 (2), BL64 (2),
LRI (2), ST37 (1), SP7 (1), BL57 (1), BL65 (1), KI4 (1), GB31 (1), GB36 (1), LR5 (1),

Points of upper extremities 1648 (15.22%) | 35 (19.34%) | Li4 (611), TE5 (381), LU7 (203), PC6 (118), TE3 (91), SI3 (56), LI1 | (51), HT7 (29), TE2 (23), TES
(13), TEI0 (12), LI6 (7), LIIO (5), TE4 (5), PC8 (5), LU5 (4), SI4 (4), TE6 (4), LU9 (3), PC3 (3), LI3
(), LI7 (2), LUIO (2), TEI (2), Jiangian (2), LI5 (1), LUIT (1), SI9 (1), SI0 (1), HT9 (1), HT8 (1),
HT5 (1), TE7 (1), TE9 (1), PC9 (1)

Points of abdomen 158 (1.46%) 14 (7.73%) CV12 (58), CV6 (37), CV4 (34), KII7 (5), CVI0 (4), ST24 (3), KII9 (3), EX-CAI (3), ST29 (2),
ST25 (2), K112 (2), KI18 (2), CV3 (2), KII5 (1)

Points of back 153 (1.41%) 15 (8.29%) BLI17 (67), BL20 (29), BLI8 (21), BLI2 (I1), BLI5 (10), BLI1 (2), BLI9 (2), BL21 (2), BLI3 (I),
BL43 (1), BLI4 (1), SI14 (2), SII5 (2), GVI2 (1), GV9 (1)

Points of lumbosacral 44 (0.41%) 2 (1.10%) BL23 (41), GV4 (3)

Points of chest and rib area 3 (0.03%) 2 (1.10%) CVI7 (2), LR14 (1)

Frequency of Specific Acupoints Analysis

The exploration of specific acupoints clearly presented the frequency, quantity, and diversity of acupoints used in
acupuncture prescriptions. Specifically, among the total 181 acupoints, 108 were explicitly recognised as specific
acupoints. Some acupoints possessed multiple specific acupoint identities. The majority of the utilised specific acupoints
were crossing points, with a frequency of 4185 occurrences (39.35%). Nevertheless, in terms of the number of acupoints,
the five shu points had the largest count, amounting to 41 acupoints (31.30%) (Table 5).

Table 5 Frequency of Specific Acupoints for Migraine Treatment

Specific Acupoint Frequency Amount Acupoints
Crossing point 4185 (39.35%) 31 (23.66%) GB20 (1171), GB8 (919), GV20 (668), ST8 (451), SP6é (212), TE23 (212), GV24 (72), GVI4
(62), GBI2 (58), CV12 (58), GB7 (47), GBI4 (42), GBI5 (39), GV16 (37), CV4 (34), GV26
(29), GBI3 (24), BLI2 (I1), GB2I (9), ST7 (7), CVI0 (4), LI20 (3), GVI5 (3), BLI (2), KII2
(2), CV3 (2), BLII (2), CVI7 (2), STI (1), KII5 (1), LRI4 (1)
Five shu point Shu-stream point | 1193 (11.22%) 10 (7.63%) LR3 (566), GB41 (274), KI3 (168), TE3 (91), SI3 (56), HT7 (29), SP3 (3), LU9 (3), LI3 (2),
BL65 (1)
He-sea point 526 (4.95%) 8 (6.11%) ST36 (184), GB34 (172), SP9 (95), LII1 (51), TEIO (12), LR8 (5), LU5 (4), PC3 (3)
Ying-spring point | 223 (2.10%) 7 (5.34%) LR2 (93), GB43 (69), ST44 (30), TE2 (23), PC8 (5), LUI0 (2), HT8 (1)
Jing-well point 87 (0.82%) 9 (6.87%) KI1 (32), GB44 (24), BL67 (20), ST45 (4), LRI (2), TEI (2), LUII (1), HT9 (1), PC9 (I)
Jing-river point 66 (0.62%) 7 (5.34%) BL60 (33), GB38 (I3), ST41 (6), KI7 (5), LR4 (4), TE6 (4), LI5 (1)
Total 2095 (19.70%) | 41 (31.30%)
Yuan-source point 1495 (14.06%) 11 (8.40%) LI4 (611), LR3 (566), KI3 (168), GB40 (99), HT7 (29), ST42 (5), TE4 (5), SI4 (4), SP3 (3),
LU9 (3), BL64 (2)
Eight confluent point 1088 (10.23%) | 8 (6.11%) TES5 (381), GB41 (274), LU7 (203), PCé6 (118), SI3 (56), BL62 (37), KIl6 (13), SP4 (6)
Luo-connecting point 896 (8.43%) 11 (8.40%) TES (381), LU7 (203), ST40 (172), PC6 (118), LI6 (7), SP4 (6), BL58 (3), GB37 (3), KI4 (1),
LR5 (1), HT5 (1)
Lower he-sea point 361 (3.39%) 4 (3.05%) ST36 (184), GB34 (172), BL40 (4), ST37 ()
Eight convergent points 293 (2.76%) 6 (4.58%) GB34 (172), CVI12 (58), GB39 (56), LU9 (3), BLII (2), CVI7 (2)
Back-shu point 107 (1.01%) 8 (6.11%) BL23 (41), BL20 (29), BLI8 (21), BLI5 (10), BLI9 (2), BL2I (2), BLI3 (1), BL14 (I)
Front-mu point 99 (0.93%) 6 (4.58%) CVI2 (58), CV4 (34), ST25 (2), CVI7 (2), CV3 (2), LR14 (1)
Xi-cleft point 15 (0.14%) 5 (3.82%) BL63 (9), ST34 (2), LI7 (2), GB36 (1), TE7 (I)
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Table 6 Association Rules of Acupoints for Migraine Treatment

Latteritem | Formeritem Frequency | Support (%) | Confidence (%) | Lift
GB20 EX-HN5 988 61.37 80.47 | I.11
GB20 GB8 919 57.08 81.83 | 1.13
GB20 GV20 668 41.49 80.54 | I.11
GB20 GB8 - EX-HNS5 662 41.12 83.38 | I.15
EX-HNS5 ST8 451 28.01 81.60 | 1.33
GB20 ST8 451 28.01 80.27 | 1.10
GB20 GV20 - EX-HN5 441 27.39 8231 | 1.13
GB20 LI4 - EX-HN5 412 25.59 81.80 | 1.12
GB20 GV20 - GB8 386 23.98 8394 | 1.15
GB20 TES 381 23.66 81.10 | 1.12
GB20 LI4 - GB8 373 23.17 8445 | 1.16
GB20 LR3 - EX-HN5 369 22.92 8293 | 1.14
GB20 ST8 - EX-HN5 368 22.86 80.98 | I.11
EX-HNS5 ST8 - GB20 362 22.48 8232 | 1.34
GB20 LR3 - GB8 349 21.68 8481 | 1.17
EX-HNS5 ST8 - GB8 320 19.88 83.75 | 1.36
GB20 ST8 - GB8 320 19.88 81.56 | 1.12
GB20 LR3 - GV20 279 17.33 81.36 | 1.12
GB20 GB4| 274 17.02 8248 | 1.13
GB20 TES - GB8 252 15.65 90.48 | 1.24

Association Rule Analysis

The acupoints involved in the analysis were subjected to an association rule analysis using SPSS Modeler 14.1 software.
After performing numerous experiments, it was determined that setting a minimum support threshold of 15% and
a minimum confidence threshold of 80% yielded the best outcomes. According to the defined criteria, a comprehensive
analysis was carried out on a total of 20 sets of acupoints that met the given conditions (Table 6). The acupoint
combinations with the highest support were [Tai - yang (EX - HN5)] - [Feng - chi (GB20)], [Shuai - gu (GB8)] - [Feng -
chi (GB20)], [Bai - hui (GV20)] - [Feng - chi (GB20)], [Shuai - gu GBS, Tai - yang EX - HNS5] - [Feng - chi (GB20)],
and [Tou - wei (ST8)] - [Tai - yang (EX - HN5)] (Table 6). Figure 3 illustrated a complex network structure, indicating
that the core group was composed of “Feng - chi (GB20), Tai - yang (EX - HNS5), and Shuai - gu (GBS8)”.

Exploratory Factor Analysis

Exploratory factor analysis of high - frequency acupoints was carried out using the statistical software IBM SPSS
Statistics 26.0. The results of the KMO and Bartlett’s test of sphericity demonstrated that exploratory factor analysis was
suitable (KMO = 0.551, P < 0.001). A principal component analysis was performed, and 15 common factors with
eigenvalues greater than 1 were extracted from the scree plot (Figure 4). The cumulative variance contribution rate of the
extracted common components was 59.78%, indicating strong explanatory power and the capacity to represent
a substantial part of the original information. After applying orthogonal rotation with Kaiser normalization, the factor
loadings were calculated. Acupoints with an absolute value of the load coefficient greater than 0.5 were selected and
included in the common factor extraction table (Table 7). Meanwhile, the rotated space - load diagram was obtained
(Figure 5). The spatial position in the space - load diagram can be used as an indication of the correlation between
acupoints.

Cluster Analysis
The IBM SPSS Statistics 26.0 software was employed to perform cluster analysis, specifically concentrating on high -
frequency acupoints. The results are presented in a dendrogram, which is a graphical representation utilised for clustering
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Table 7 Common Factor Extraction

Component | Extraction Sums of Squared Loadings Acupoints (Load Coefficient)
Total | % of Variance | Cumulative %

| 2.12 6.04 6.04 | EX-HNS5 (0.73), GB20 (0.60), ST8 (0.58), GB8 (0.50)

2 2.02 5.77 11.81 | GB4 (0.76), GB5 (0.62)

3 1.67 4.77 16.58 | GB4I (0.730), TE5 (0.710)

4 1.63 4.67 21.25 | SP9 (0.85), ST40 (0.82)

5 1.53 437 25.62 | SPI10 (0.80), BLI7 (0.80)

6 1.49 4.25 29.87 | GB34 (0.69), GB40 (0.68)

7 1.37 3.90 33.78 | GV23 (0.67), GV29 (0.57), BL10 (0.52)

8 1.32 3.78 37.56 | GVI14 (0.73), TE23 (0.51)

9 1.29 3.69 41.25 | LI4 (0.74), LR3 (0.58)

10 I.16 3.32 44.56 | GB43 (0.76), LR2 (0.60)

I I.11 3.18 47.75 | GV24 (0.77)

12 1.10 3.16 50.90 | KI3 (0.77), SP6é (0.59)

13 1.05 3.0l 53.91 | PCé (0.67), LU7 (0.61)

14 1.04 2.98 56.89 | ST36 (0.73)

15 1.01 2.89 59.78 | EX-HNI (0.74)

analysis. By means of a clustering method, the high - frequency acupoints were grouped into 9 main clusters according to

the distance scale denoted by the red line in Figure 6. The resultant clusters are shown in Table 8.

Decision Tree Analysis

Decision tree analysis was carried out with Feng - chi (GB20), which had the highest frequency, serving as the root node.
The values 1171 and 72.7% at the root node signify the utilization frequency of Feng - chi (GB20) and its proportion
within the 1610 acupoint prescriptions, respectively. The most appropriate acupoint at a lower level corresponded to
Shuai - gu (GBS8). When the value of Shuai - gu (GBS8) was 1, the decision path selected node 2. In this node, the
frequency of Feng - chi (GB20) in the prescription containing Shuai - gu (GB8) was represented by the values 752 and
81.8% respectively. All the nodes beneath the acupoint Wai - guan (TES) were terminal nodes, and further matching was
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Figure 6 Tree chart of the cluster analysis of acupuncture for migraine.

carried out at a lower level to achieve optimal results. At this point, the course no longer corresponded, and the
prescription was selected as “GB20 - GB8 - TE5”. When the value of Shuai - gu (GB8) was 0, the decision path chose
node 1, and the most suitable acupoint at a lower level corresponded to Tai - yang (EX - HNS5). The values 419 and
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Table 8 Cluster Extraction

Clusters Acupoints

| Feng-long (ST40), Yin-ling-quan (SP9)

2 Nei-guan (PCé), Shen-ting (GV24), Si-shen-cong(EX-HNI)

3 Xue-hai (SP10), Ge-shu (BL17), San-yin-jiao (SP6), Zu-san-li (ST36)

4 Bai-hui(GV20), Yin-tang (GV29), Tian-zhu (BL10), Shang-xing (GV23),He-gu (LI4), Tai-chong (LR3), Tai-yang (EX-HNS5), Tou-wei(ST8), Feng-chi(GB20)
5 Yang-ling-quan (GB34), Qiu-xu (GB40), Jiao-sun (TE20), Wai-guan (TES), Zu-lin-qi (GB41), Zhong-zhu(TE3)

6 Ashi, Da-zhui (GV14)

7 Xing-jian (LR2), Xia-xi (GB43), Tai-xi (KI3)

8 Shuai-gu (GB8), Si-zhu-kong (TE23), Xuan-lu (GB5), Han-yan (GB4), Lie-que (LU7)

9 Yi-feng (TE17)

60.6% in node 1 denoted the frequency and percentage of Feng - chi (GB20) in prescriptions that did not contain Shuai -
gu (GB8) but did contain Tai - yang (EX - HNS), respectively. When Tai - yang (EX - HNS5) had a value of 1, it triggered
the selection of node 4, which corresponded to the lower - level optimal acupoint Bai - hui (GV20). The values 243 and
74.5% in node 4 represented the frequency and percentage of Tai - yang (EX - HNS) in prescriptions that also included
Bai - hui (GV20), respectively. Subsequently, there were no more acupoints that were more effective at a lower level. The
acupoint - matching process ceased, resulting in the prescription “GB20 - EX - HN5 - GV20”. By following the same
procedure, one could also obtain acupoint prescriptions such as “GB20 - GB8 - TE23” and “GB20 - GV20” (Figure 7).
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Figure 7 Decision tree analysis of acupuncture for migraine.
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Discussion

Migraine represents a common type of chronic pain that affects a billion people worldwide, causing impairment for hours
or even days.’” In recent years, progress has been made in migraine treatments, including non - pharmacological
methods. These therapies can be used alone, in combination with medications, or along with other non - pharmacologic
treatments, providing more options for those who cannot tolerate or respond to medications, or prefer to avoid them.>
Despite the recent developments in calcitonin gene - related peptide - targeted therapies, many migraine sufferers still do
not obtain satisfactory headache relief from the existing treatments. Thus, there is a need for effective and well - tolerated
therapies specifically designed for migraines. It is crucial to explore medications that are not only more effective and
safer but also have substantial data to support their capacity to regulate migraine pathways.**

Acupuncture has shown effectiveness in clinical trials for migraine treatment.®® It has been integrated into multiple
guidelines for treating migraines.’*>’ Since 2008, the domain of acupuncture for migraines has advanced.*® Research
consistently indicates that acupuncture offers notable benefits for migraines. It can reduce the intensity, duration, and
frequency of headaches, and also decrease the dependence on acute medications. Randomized controlled trials have provided
data regarding both the immediate and long - term effects of acupuncture. In line with traditional Chinese medical theory,
acupoints located near a particular area of concern are considered to relieve the associated discomfort. Scalp acupoints are
frequently applied in clinical practice for treating migraines.*® These acupoints are thought to directly stimulate and modulate
the corresponding areas of the brain’s cortex and their blood circulation.*® They might also influence the trigeminal nerve,
which is associated with migraines.*' However, not just scalp acupoints can impact migraines; acupoints located elsewhere on
the body can as well. These acupoints may affect migraines via different mechanisms.* For instance, acupuncture near ST36
can raise the concentration of extracellular adenosine, a substance possessing neuroprotective, anti - inflammatory, and
analgesic properties.*> Hence, different acupoints can relieve migraines through diverse pathways. It is essential to utilize
scientific approaches to identify the most effective selection and combinations of acupoints.

This study employed data mining techniques to investigate the correlations among acupoints utilised in the treatment
of migraine. The acupoints most frequently utilised for treating migraines, listed in descending order, are Feng-chi
(GB20), Tai-yang (EX-HNS5), Shuai-gu (GBS), Bai-hui (GV20), and He-gu (LI4). Studies have shown that the effects of

these acupoints on migraine may be related to microglia-mediated neuroinflammation,*****

microglial activation, micro-
glia-neuron interaction,*’ mitochondrial restoration,*® and so on.

The gallbladder meridian was the most commonly utilised meridian. The gallbladder meridian mostly runs along the
lateral aspect of the cranium, coinciding with a frequently affected area in cases of migraine discomfort. For the site,
acupoints in the head and neck area were most commonly used, which was related to the site of headache onset. Regarding
specific acupoints, the utilisation frequency of crossing acupoints surpasses that of other types of specific acupoints.
A crossing point is an acupoint where two or more meridians intersect. Hence, the crossing point has the ability to
effectively address ailments resulting from damage in numerous meridians, including those impacted by migraines.

Through the examination of association rules, we have identified 20 sets of acupoint combinations that exhibit high
levels of support and confidence. Simultaneously, we identified the core acupoint group “ Feng-chi (GB20), Tai-yang (EX-
HNS) and Shuai-gu (GB8)” based on the complex network diagram. We utilised exploratory factor analysis and cluster
analysis to derive 15 components and 9 cluster groups, respectively. When treating patients, these combinations of
acupoints can be chosen based on the individual’s particular condition and symptoms. For instance, if the patient is
experiencing migraine due to the presence of phlegm dampness, they can opt for the cluster 1 or factor 4 acupoint group that
has the ability to dispel phlegm and dampness. Alternatively, if the migraine is caused by blood stasis, the patient can select
either the factor 5 acupoint group or the clustered 3 acupoint group, both of which promote blood circulation and eliminate
blood stasis. If the patient is experiencing migraines due to excessive activity of liver yang, they have the option to select
either a factor 10 acupoint group or a cluster 7 acupoint group that possesses a soothing impact on the liver and latent yang.

Using decision tree analysis, we derived four different combinations of acupoint prescriptions. Prescription 1 “GB20 -
GBS - TE5” chooses certain acupuncture points along the Shaoyang meridian and combines both local and distal point
selection to effectively regulate the functioning of the Shaoyang meridian. The second prescription is “GB20 - EX-HNS -
GV20”, which addresses both moderate pain in the upper part of the head and discomfort in the neck. Prescription 3
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“GB8 - TE23” involves the simultaneous selection of local acupoints and the stimulation of the hand and foot Shaoyang
meridians, with the aim of regulating both Shaoyang meridians. The prescription labelled “GB20 - GV20” is appropriate
for individuals experiencing pain in the cranial region, as well as those with a deficiency in qi.

Data mining, a promising and practical approach, was employed to analyze the fundamental principles. It uses
algorithms to find correlations between data points, measure item frequencies in the database, and identify links.*” The
characteristics of each data mining method have been described in detail in our research protocol.”> By descriptive
statistical analysis, we can find commonly used acupoints, meridians, locations, and specific acupoints for migraines.
Association rule mining, a data mining technique, uses rule - based machine learning to find relationships in a dataset and
create rules. The Apriori algorithm is one such algorithm for identifying frequent item sets in a database.**™'
Exploratory factor analysis reveals the underlying structure of variables and their correlations, aiming to find a scale’s
potential structure and reduce item number by identifying redundant variables.”*>® Clustering analysis groups similar
objects in data to understand data organization and simplify information.>*> Decision tree analysis helps understand data
structure and simplify complex information from large datasets. It makes decisions by iterative categorization of
a hierarchical framework, using index factors to encode data and classify geographical characteristics. Each path from
the main to end node represents a classification rule.’®>’ Different data mining methods have their own pros and cons.
We used the results of various data mining techniques to provide multiple references. This determined the optimal
acupoint selection and combinations for migraines, offering evidence - based guidance for clinical practice.

Limitations

Our study had several limitations. Different data mining techniques have their own advantages and disadvantages, which
led to differences in the results they generated. The optimal integration of these results, which needs to be verified by
further clinical research, could potentially produce better outcomes. Additionally, the specific mechanisms by which
acupoint combinations treat migraines remain unclear. Moreover, relying mainly on rating scales like the VAS score to
evaluate the effectiveness of this condition may lead to biased results due to their subjective nature. Besides, literature in
languages other than Chinese and English, as well as grey literature, were not included, which might introduce bias.
Finally, the lack of consistency in research data prevented some studies from providing accurate acupuncture information
regarding the specific duration, frequency, and intensity of stimulation.

Conclusion

Acupoints such as Feng - chi (GB20), Tai - yang (EX - HNS), Shuai - gu (GBS), Bai - hui (GV20), and He - gu (LI4)
were frequently used in migraine treatment. The gallbladder meridian was the most often utilized meridian. Most of the
specific acupoints used were crossing points, and head and neck acupoints were the most commonly applied. Feng - chi
(GB20), Tai - yang (EX - HNS), and Shuai - gu (GBS8) were among the key acupoints. Meanwhile, certain acupoint
combinations were obtained through exploratory factor analysis, cluster analysis, and decision tree analysis. Clinically,
acupuncturists can use the data from the selection of these basic acupoints to make decisions on whether to add or
remove additional acupoints according to each patient’s individual situation. However, the results of this experiment were
tentative and need to be validated by more studies.
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