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Background: Tension-type headache (TTH) is among the most common primary 
headache disorders, characterized by recurrent episodes that are difficult to 
manage, thus posing a significant public health challenge. Acupuncture, a well-
recognized non-pharmacological treatment, is frequently employed for pain 
management, including TTH. However, the variety of acupuncture techniques 
and inconsistent treatment outcomes underscore the need for a thorough 
evaluation. This study aims to update the current evidence on acupuncture 
and related therapies for TTH, evaluate the efficacy and safety of various 
acupuncture therapies, and identify the most effective therapeutic strategies, 
providing valuable guidance for clinical practice.

Methods: We systematically searched randomized controlled trials (RCTs) from 
four English databases (PubMed, Embase, Cochrane Library, and Web of Science) 
and four Chinese databases (Wanfang, VIP, CNKI, and SinoMed), including gray 
literature, up to April 19, 2024. The outcome measures included headache 
frequency, duration, pain intensity, and responder rate. A Bayesian network 
meta-analysis was conducted using Stata 17.0 to assess the relative effectiveness 
and safety of the different acupuncture therapies. This study was registered with 
the Prospective Register of Systematic Reviews (CRD42024537187).

Results: A total of 42 RCTs, encompassing 4,103 participants and 21 distinct 
treatment therapies, were included in the analysis. The network meta-analysis 
yielded the following findings: (1) regarding responder rate, several acupuncture 
or combined acupuncture and medication approaches, such as electro-
acupuncture (EA) + cupping therapy (CT) [odds ratio (OR) = 28.66, 95% CI: 1.68 
to 487.35], manual acupuncture (MA) + bloodletting therapy (BT) (OR = 6.07, 
95% CI: 1.81 to 20.29), plum blossom needle tapping (PBNT) (OR = 3.76, 95% 
CI: 1.04 to 13.65), and scalp acupuncture (SPA) (OR = 3.65, 95% CI: 2.29 to 
5.83), were significantly more effective than western medicine (WM) alone, with 
EA + CT (92.1%) being the most effective. (2) In terms of reducing headache 
frequency, EA (85.9%) was the most effective, followed by MA + PBNT (80.9%) 
and MA + WM (78.4%). Compared to WM, both MA + PBNT (SMD = −1.76, 95% 
CI: −3.31 to −0.22) and EA (SMD = −1.75, 95% CI: −3.30 to −0.20) significantly 
reduced headache frequency. (3) For shortening headache duration, EA (83.9%) 
emerged as the most effective treatment, followed by MA + WM (73.5%) and 
laser acupuncture (LA) (68.5%). (4) In terms of pain intensity reduction, the 
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MA + WM combination (89.4%) was superior to other treatments, with SPA + WM 
(77.7%) being the next most effective. Compared to herbal medicine (HM), both 
MA + WM (SMD = −2.37, 95% CI: −4.20 to −0.55) and MA alone (SMD = −1.00, 
95% CI: −1.75 to −0.24) significantly alleviated pain intensity.

Conclusion: This comprehensive analysis of 21 acupuncture and related therapies 
demonstrates that EA is the most effective in reducing headache frequency and 
shortening headache duration, while EA + CT and MA + WM are the optimal therapies 
for enhancing responder rate and reducing pain intensity, respectively. However, 
clinical decisions should be individualized based on the specific needs of each patient.

Systematic review registration: The study protocol was registered on the 
PROSPERO database under registration number CRD42024537187 (https://
www.crd.york.ac.uk/prospero/#recordDetails).

KEYWORDS

acupuncture, tension-type headache, systematic review, network meta-analysis, 
clinical efficacy

1 Introduction

Tension-type headache (TTH) is a prevalent primary headache 
disorder, commonly encountered in clinical practice. It is typically 
characterized by mild to moderate tightening, pressing, or dull pain, often 
bilaterally located in the temporal regions and potentially extending to the 
forehead and occipital areas (1). TTH is marked by persistent, recurrent 
episodes that are challenging to manage effectively. This condition 
frequently leads to negative emotional states, including irritability, 
insomnia, anxiety, and depression, which can, in turn, exacerbate 
headache recurrence. This vicious cycle significantly impairs patients’ 
ability to learn and work, thereby diminishing their quality of life and 
contributing to substantial social and economic burdens (2, 3). The global 
incidence of TTH has remained consistently high in recent years. The 
Global Burden of Disease (GBD) study reported 882.4 million new cases 
of TTH worldwide in 2017 (4), with further research indicating that 26% 
of the global population experiences TTH annually (5).

Western medicine offers various treatment strategies tailored to 
different types of TTH (1, 6). For infrequent episodic TTH, symptomatic 
relief is typically achieved through the use of analgesics or non-steroidal 
anti-inflammatory drugs (NSAIDs) (7). In contrast, the management of 
chronic or frequent episodic TTH often involves preventive treatments, 
including tricyclic antidepressants such as amitriptyline and mirtazapine 
(7, 8), in combination with non-pharmacological interventions like 
physical exercise or cognitive behavioral therapy (9, 10). However, 
prolonged or excessive use of analgesics or NSAIDs may result in adverse 

effects, such as gastrointestinal ulcers and renal impairment (11). 
Furthermore, tricyclic antidepressants, including mirtazapine, are 
associated with side effects like urinary retention, constipation, and 
cognitive dysfunction (12, 13). These limitations highlight the need for 
more effective non-pharmacological treatments (7).

Acupuncture, a cornerstone of traditional medicine with a history 
spanning thousands of years, has been extensively studied and recognized 
for its significant efficacy in pain management (14). The analgesic effects 
of acupuncture are attributed to mechanisms such as the modulation of 
the central and peripheral nervous systems (15), the promotion of 
endogenous opioid peptide release (16), and the regulation of cytokine 
and other immune-active substances (17). Due to its potent pain-relieving 
effects and minimal side effects, acupuncture has been widely adopted in 
the treatment of TTH (14, 18). Various acupuncture techniques are used 
in TTH management, including manual acupuncture, electroacupuncture, 
scalp acupuncture, and bloodletting therapy (19–21).

However, the absence of direct head-to-head comparisons among 
different acupuncture therapies leaves the optimal treatment for TTH 
undetermined. This study seeks to evaluate the safety and efficacy of 
various acupuncture therapies through a Bayesian network meta-
analysis, employing indirect comparisons to provide evidence-based 
support for the clinical management of TTH.

2 Methods

2.1 Registration

This study was conducted in accordance with the AMSTAR2 
guidelines (A Measurement Tool to Assess Systematic Reviews) and 
reported in line with the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) guidelines specific to Network 
Meta-Analyses (Supplementary Table S1). The study protocol was 
registered on the PROSPERO database under registration number 
CRD42024537187.1

1 https://www.crd.york.ac.uk/prospero/#recordDetails

Abbreviations: BT, Bloodletting therapy; CIs, Confidence intervals; CT, Cupping 

therapy; DIC, Deviance information criterion; EA, Electro-acupuncture; GBD, 

Global Burden of Disease; HM, Herbal medicine; IHS, International Headache 

Society; IQRs, Interquartile ranges; LA, Laser acupuncture; MA, Manual acupuncture; 

MD, Mean difference; NSAIDs, Non-steroidal anti-inflammatory drugs; OR, Odds 

ratio; PBNT, Plum blossom needle tapping; RCTs, Randomized controlled trials; 

ROB, Risk of bias; SE, Standard errors; SMD, Standardized mean difference; SPA, 

Scalp acupuncture; SUCRA, Surface under the cumulative ranking curve; TTH, 

Tension-type headache; VAS, Visual Analog Scale; SA, Sham acupuncture; PT, 

Physical training; UC, Usual care; WM, Western medicine; CT, Cupping therapy; 

RT, Relaxation training; WL, Waiting list.
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2.2 Search strategy

We performed a comprehensive literature search across eight 
databases: four English-language databases (PubMed, Embase, 
Cochrane Library, and Web of Science) and four Chinese-language 
databases (Wanfang, VIP, CNKI, and SinoMed). To ensure the 
inclusion of all relevant studies, we manually searched the reference 
lists of the included articles and related reviews. Gray literature, such 
as theses and conference proceedings, was also reviewed. There were 
no restrictions on publication date or language. The search utilized 
terms related to acupuncture (e.g., “acupuncture,” “electroacupuncture,” 
“manual acupuncture,” “moxibustion,” “scalp acupuncture,” “auricular 
acupuncture”), TTH (e.g., “tension-type headache,” “vascular tension 
headache,” “idiopathic headache,” “headache”), and study design (e.g., 
“randomized controlled trial” or “clinical trial”). For the Chinese 
databases, equivalent Chinese terms were employed. The complete 
search strategy is detailed in Supplementary Table S2.

References retrieved from the databases were managed using 
EndNote (version 20) software. The following study characteristics 
were summarized in a Microsoft excel spreadsheet: publication year, 
author, population, intervention type, outcome measures, control 
group, and demographic details (e.g., gender, age).

2.3 Eligibility criteria

2.3.1 Inclusion criteria
Study design: RCTs.
Participants: Patients diagnosed with TTH based on the 

International Headache Society (IHS) criteria (22). A detailed review 
of the studies published before 2018 was conducted, focusing 
specifically on key factors like headache frequency, duration, and 
symptom characteristics, to assess compatibility with the IHS 2018 
criteria. Studies that did not meet the specific IHS 2018 standards were 
excluded to maintain diagnostic uniformity.

Interventions: Any form of acupuncture, including body 
acupuncture, scalp acupuncture, auricular acupuncture, 
or electroacupuncture.

Control groups: Studies where the control group received an 
alternative form of acupuncture or related therapy, including sham 
acupuncture, usual care, waitlist, or other active treatments (e.g., 
guideline-recommended pharmacotherapy, physical exercise, 
relaxation training, cognitive therapy).

Outcomes: The primary outcome was responder rate, and the 
secondary outcomes were headache frequency, headache duration, 
pain intensity and adverse reactions.

Publication types: Journal articles and theses.
Data requirements: Studies must include original data on relevant 

outcomes, or data that could be extracted from figures and tables.

2.3.2 Exclusion criteria

 • Studies where the intervention group received additional 
treatments beyond acupuncture or related therapies.

 • Duplicate data.
 • Animal studies.
 • Studies published solely as conference abstracts, dissertations, 

study protocols, or books.

2.4 Outcome measurements

2.4.1 Primary outcome
Responder rate: A participant with a > 50% reduction in monthly 

headache days after treatment (23).

2.4.2 Secondary outcome
Headache frequency: Number of headache days within the 

specified period.
Headache duration: Lasting hours of headache within the 

specified period.
Pain intensity: Visual Analog Scale (VAS).
Adverse reactions: Subcutaneous hematoma, pain in acupuncture 

site, temporary headache triggered by needling, etc.

2.5 Data extraction

Two independent reviewers extracted data from the eligible 
studies, capturing details on publication (author, year of publication, 
country), study characteristics (sample size, intervention type), 
participant characteristics (sample size, age, gender), and study design 
(randomized controlled trials). The primary outcomes of interest were 
responder rate, headache frequency, headache duration, and 
pain intensity.

Outcome data before and after the intervention (mean ± standard 
deviation) were extracted and summarized to evaluate the effectiveness 
of various acupuncture techniques in treating TTH. When studies 
reported standard errors (SE), confidence intervals (CIs), or 
interquartile ranges (IQRs) instead of means and standard deviations, 
these were converted to mean and standard deviation values using the 
RevMan 5.3 calculator.

2.6 Quality and risk of bias assessment

Two independent reviewers assessed the risk of bias in the 
included studies using the Cochrane Risk of Bias tool (ROB 2.0), 
evaluating 6 domains, including randomization process, deviations 
from intended interventions, missing outcome data, measurement of 
the outcome, selection of the reported results, and overall evalution. 
This tool categorizes risk into three levels: low, high, and unclear. 
Given the nature of interventions, blinding of participants and 
personnel were generally considered high risk. Discrepancies between 
reviewers were resolved through discussion with the corresponding 
author to reach consensus.

2.7 Data analysis

In this study, we performed a Bayesian network meta-analysis 
using STATA 17.0. To begin, a network evidence diagram was created, 
where node size indicates the number of studies for each intervention, 
and line thickness between nodes represents the frequency of 
comparisons between intervention pairs. For networks containing 
closed loops, a global inconsistency test was conducted with a 
significance level of α = 0.05. A p-value of <0.05 suggests inconsistency, 
indicating the need for sensitivity analysis to examine potential 
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heterogeneity. In the absence of closed loops or if no significant 
inconsistency is observed (p > 0.05), a consistency model is applied to 
the network meta-analysis, followed by the creation of a forest plot. 
Additionally, we utilized the node-splitting method to assess local 
inconsistencies. A p-value <0.05  in this context suggests local 
inconsistency, requiring careful interpretation of these results.

Additionally, to ensure the model alignment in our analysis, 
we performed model comparison using the deviance information 
criterion (DIC). This metric evaluates the relative fit of fixed-effect and 
random-effect models, with lower DIC values indicating better model 
adequacy. Consistency between fixed-effect and random-effect models 
is confirmed when the DIC difference is less than 5. This approach 
allowed us to select the most appropriate model for each cohort, 
enhancing the precision of our analysis.

For effect size determination, continuous variables such as 
headache frequency, duration, and pain intensity are assessed using 
the mean difference (MD) when outcome units are consistent. For 
continuous variables with non-uniform units, the standardized mean 
difference (SMD) is employed to account for variability. The responder 
rate, a binary variable, is measured using the OR, with a 95% CI 
calculated for analytical accuracy. Results of the network meta-
analysis are displayed in a league table format, providing a comparative 
ranking of each intervention. Additionally, we construct a surface 
under the cumulative ranking curve (SUCRA) to represent the efficacy 
rankings of interventions, with SUCRA values ranging from 0 to 
100%. Higher SUCRA values reflect greater effectiveness, while lower 
values suggest less efficacy. Finally, we generate a comparison-adjusted 
funnel plot to detect potential publication bias and small-study effects.

3 Results

3.1 Search results

A comprehensive literature search was conducted across eight 
databases, covering all publications up to April 2024. This search 
identified 2,442 studies from English-language databases (PubMed, 
Web of Science, Cochrane Library, Embase) and 8,724 studies from 
Chinese-language databases (Wanfang, CNKI, VIP, SinoMed). After 
removing 5,638 duplicate records using EndNote, 5,458 studies were 
excluded based on title and abstract screening.

The full texts of the remaining 71 studies were retrieved for 
detailed evaluation, but three studies were excluded due to the 
unavailability of their full text. Of the 68 studies assessed in full, 26 
were excluded for the following reasons: insufficient data (n = 8), 
acupuncture not being the primary intervention (n = 2), TTH not 
being the primary focus (n = 9), non-randomized controlled trial 
design (n = 4), focus on placebo effects (n = 1), focus on psychological 
test efficacy (n  = 1), and use of non-standard diagnostic criteria 
(n  = 1), and the details for exclusion are listed in 
Supplementary Table S3. Consequently, 41 studies were included in 
the final analysis. The study selection process is depicted in Figure 1.

3.2 Characteristics of included studies

Table  1 presents a summary of the key characteristics of the 42 
randomized controlled trials (RCTs) included in this analysis. The sample 

sizes of these studies ranged from 30 to 270 participants, with the average 
age of participants spanning from 30 to 51 years. All studies included both 
male and female participants. The research teams were based in nine 
different countries: China (n = 30), Germany (n = 5), Sweden (n = 1), 
Australia (n = 1), South Korea (n = 1), Iran (n = 1), Brazil (n = 1), 
Denmark (n = 1), and the United Kingdom (n = 1).

Among the studies, one trial featured four participant groups, four 
trials included three groups, and the remaining studies were 
two-group trials. The interventions in the treatment groups varied, 
including manual acupuncture (k = 20), acupuncture combined with 
herbal medicine (k = 8), electroacupuncture (k = 4), bloodletting 
therapy (k = 2), acupuncture combined with bloodletting therapy 
(k = 1), scalp acupuncture (k = 1), electroacupuncture combined with 
cupping therapy (k = 1), laser acupuncture (k = 1), plum-blossom 
needle therapy (k = 1), acupuncture combined with plum-blossom 
needle therapy (k = 1), acupuncture combined with western 
medication (k = 1), and scalp acupuncture combined with western 
medication (k = 1).

The control groups were subjected to various treatments, 
including western medication (k = 22), sham acupuncture (k = 11), 
herbal medicine (k = 5), physical exercise (k = 2), relaxation training 
(k = 1), sham acupuncture combined with western medication (k = 1), 
usual care (k = 1), waiting list (k = 1), and acupuncture combined with 
physical exercise (k = 1).

3.3 Risk of bias assessment

In this study, all 42 included trials reported a randomization 
process. Each study was rated as high risk for bias related to deviations 
from intended interventions, primarily due to the lack of blinding for 
both participants and personnel. Missing outcome data bias was 
consistently assessed as low risk, as dropout numbers and reasons 
were clearly reported. Outcome assessment bias was rated as low in 8 
studies where blinding of outcome assessors was documented; for the 
remaining 34 studies, the lack of reported outcome assessor blinding 
led to the some concerns rating. Reporting bias was determined based 
on whether all anticipated outcomes were reported, with 50% of the 
studies rated as low risk and the other half as having some concerns. 
In summary, 17 studies were rated as high risk for overall bias, while 
the remaining 25 were assessed as having some concerns. Detailed risk 
of bias assessments for all included studies are illustrated in Figure 2.

3.4 Network meta-analysis results

3.4.1 Headache frequency
Nineteen studies addressing headache frequency were analyzed, 

encompassing 15 different treatment modalities. The network diagram 
of these treatments is presented in Figure 3A. The network meta-
analysis revealed a closed-loop structure. The inconsistency test for 
this closed loop indicated p ≥ 0.05, suggesting no significant evidence 
of inconsistency; therefore, a consistency model was utilized for 
the analysis.

According to the NMA results, both MA (manual 
acupuncture) + PBNT (plum blossom needle tapping) (SMD = −1.76, 
95% CI: −3.31 to −0.22) and EA (electro-acupuncture) (SMD = −1.75, 
95% CI: −3.30 to −0.20) significantly reduced headache frequency 
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compared to WM (western medicine). EA demonstrated a significant 
reduction in headache frequency compared to PT (physical training) 
(SMD = −1.16, 95% CI: −2.29 to −0.03), MA + HM (herbal medicine) 
(SMD = −1.34, 95% CI: −2.30 to −0.39), WL (waiting list) 
(SMD = −2.06, 95% CI: −3.68 to −0.45), and SA (sham 
acupuncture) + WM (SMD = −2.17, 95% CI: −4.10 to −0.25). No 
significant differences were observed between the remaining treatment 
comparisons, as illustrated in Figure 4.

The cumulative probability ranking for effectiveness in reducing 
headache frequency is as follows: EA (85.9%) > MA + PBNT 
(80.9%) > MA + WM (78.4%) > RT (relaxation training) (61.5%) > LA 
(laser acupuncture) (59.1%) > MA + PT (57.0%) > UC (usual care) 
(55.6%) > MA (47.7%) > PT (47.6%) > PBNT (41.9%) > MA + HM 
(40.2%) > SA (38.9%) > WM (22.7%) > WL (16.7%) > SA + WM 
(15.9%), as depicted in Figure 5. The funnel plot analysis, conducted 
using Stata 17.0 and included in the Supplementary Figure S1, reveals 
some asymmetry, which may suggest potential publication bias or 
small-study effects within the research network.

3.4.2 Headache duration
Sixteen studies investigated headache duration across 15 different 

treatments. The network diagram illustrating these treatments is 
shown in Figure 3B. The network meta-analysis revealed a closed loop 
in the network diagram. The inconsistency test for the closed loop 
yielded p ≥ 0.05, indicating no significant inconsistency. Therefore, a 
consistency model was utilized for the analysis. The NMA results 
indicated no statistically significant differences among the various 
treatments, suggesting that no single treatment was more effective 
than the others in reducing headache duration, see Figure 4.

The cumulative probability rankings for reducing headache 
duration are as follows: EA (83.9%) > MA + WM (73.5%) > LA 
(68.5%) > MA + PT (61.1%) > RT (57.6%) > MA (54.9%) > SA 
(50.3%) > PT (50.2%) > UC (48.4%) > PBNT (43.9%) > WL 
(40.5%) > MA + HM (38.1%) > MA + PBNT (36.4%) > WM 
(25.6%) > SA + WM (17%), as depicted in Figure 6.

Funnel plot analysis, conducted using Stata 17.0 and provided in 
the Supplementary Figure S2, reveals that the funnel plot is not 

FIGURE 1

Literature screening process.
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TABLE 1 Characteristics of the included studied.

References Country Intervention Comparison Outcome

Treatment Sample 
size

Gender 
(male/
female)

Age (mean ± SD)/
range

Treatment Sample 
size

Gender 
(male/
female)

Age 
(mean ± SD)/

range

Zheng et al. (31) China MA 110 28/82 43 ± 12.5
SA 108 33/75 43.2 ± 12.8 ① ② ④ ⑤

UC 24 7/17 38.7 ± 14.6

Schiller et al. (32) Germany MA 24 6/18 39.8 ± 12.2
PT 24 5/18 37 ± 15.3 ① ② ③ ⑤

MA + PT 24 2/22 39 ± 11.6

Jeon and Lee (33) Korea EA 15 6/9 40.00 ± 13.11 SA 15 8/7 34.33 ± 11.48 ② ④

Chassot et al. (34) Brazil EA 18 0/18 39.11 ± 10.5 SA 16 0/16 41.44 ± 10.5 ④

Endres et al. (25) Germany MA 209 46/163 39.2 ± 11.4 SA 200 42/158 38.9 ± 12.2 ① ② ⑤

Wang et al. (35) Denmark EA 20 8/10 43.24 ± 6.44 SA 20 10/8 53.39 ± 5.80 ② ③ ④

Söderberg et al. (36) Sweden MA 30 7/23 35 ± 10.25
PT 3030 7/23 35 ± 9.5

② ③ ④
RT 30 3/27 43.5 ± 9.25

Melchart et al. (37) Germany MA 132 72/95 42.3 ± 13.5
SA 63 73/46 43.4 ± 12.9

② ③
WL 75 77/58 42.8 ± 13.2

Ebneshahidi et al. (38) Iran LA 25 6/19 33 ± 6.75 SA 25 6/19 38.6 ± 7 ② ③

Xue et al. (39) Australia EA 20 7/13 42.6 ± 1.8 SA 20 7/13 41.5 ± 1.9 ② ③ ④

Karst et al. (40) Germany MA 34 14/14 47.9 ± 13.8 SA 35 14/21 48.2 ± 14.6 ② ④

White et al. (41) England MA 25 7/18 49.8 ± 2.9 SA 25 5/20 48.2 ± 2.9 ② ③ ④ ⑤

Karst et al. (42) Germany MA 21 13/8 50.4 ± 13.5 SA 18 7/11 47.3 ± 16.5 ② ④

Tong et al. (43) China MA + HM 43 16/27 43.4 ± 11.2 WM 43 14/29 42.7 ± 10.4 ① ② ③ ④

Shi (44) China MA + HM 45 19/26 36 ± 10.5 WM 45 16/29 41 ± 8.5 ①

Zhou (45) China MA + WM 34 22/12 48.21 ± 3.80 WM 34 20/14 47.62 ± 3.11 ① ② ③ ④

Zhang et al. (46) China MA 26 NR 41.5 ± 11.75 SA + WM 20 NR 41.5 ± 11.75 ① ② ③

Peng (47) China MA 63 28/35 32.5 ± 5.6 WM 63 26/37 31.3 ± 6.3 ①

Li and Liu (48) China MA 40 NR 39 ± 10.5 HM 40 NR 39 ± 10.5 ① ④

Chen et al. (49) China MA 34 9/25 32.6 ± 4.5 HM 32 15/17 37.2 ± 6.2 ①

Duan (50) China MA 48 14/34 42.7 ± 11.5 WM 48 17/31 43.5 ± 11.2 ③ ④

Chen and Feng (51) China MA 70 22/48 39.89 ± 9.48 WM 70 18/52 40.36 ± 9.48 ①

Guo (52) China MA + PBNT 30 13/17 26.5 ± 15.2 WM 30 12/17 24.6 ± 15.4 ② ③

(Continued)
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TABLE 1 (Continued)

References Country Intervention Comparison Outcome

Treatment Sample 
size

Gender 
(male/
female)

Age (mean ± SD)/
range

Treatment Sample 
size

Gender 
(male/
female)

Age 
(mean ± SD)/

range

Zou et al. (53) China MA + BT 30 11/19 36.54 ± 11.60 MA 30 13/17 37.93 ± 11.80 ①

HM 30 16/14 39.23 ± 12.24

Guo (54) China MA + HM 40 25/15 36.5 ± 3.2 WM 40 21/19 38.7 ± 3.8 ① ④

Wang et al. (55) China MA 50 27/23 37.64 ± 3.42 WM 50 23/26 35.17 ± 4.03 ② ③ ④

Kang (56) China MA + HM 58 20/38 33.5 ± 7.25 HM 33 12/21 30 ± 5 ①

Zhang (57) China MA + HM 38 16/22 39.3 ± 5.1 WM 38 15/23 39.7 ± 5.2 ①

Wu and Sun (58) China MA + HM 30 13/17 39 ± 10.5 WM 30 14/16 39 ± 11 ①

Gui et al. (59) China SPA + WM 30 13/17 38 ± 13 WM 30 19/11 39 ± 11 ①

Li et al. (60) China MA 30 NR 40 ± 10 WM 25 NR 40 ± 10 ①

Jiang (61) China MA + HM 40 17/23 39.7 ± 4.3 WM 40 18/22 38.5 ± 4.8 ①

Luo et al. (62) China MA 42 17/25 45.31 ± 7.58 WM 43 16/27 45.13 ± 8.12 ①

Liu and Liu (63) China MA + HM 91 68/23 42 ± 12 HM 31 12/19 41.5 ± 11.25 ①

Yang et al. (64) China MA 41 31/10 40.96 ± 8.23 WM 41 33/8 41.29 ± 8.32 ①

Wang et al. (65) China MA 150 63/87 44 ± 13 WM 100 42/58 43 ± 13 ① ③

Chen et al. (49) China BT 45 20/25 44 ± 11.5 MA 45 18/27 41 ± 11.5 ④

Sun and Guo (66) China PBNT 30 11/19 43.5 ± 11.7 WM 30 9/21 42.8 ± 11.3 ① ② ③ ④

Peng (67) China EA + CT 82 38/44 36.23 ± 6.25 WM 81 36/45 34.68 ± 5.27 ①

Jin et al. (68) China BT 30 12/18 45.3 ± 3.9 WM 30 14/16 43.2 ± 3.2 ④

Guo and Shen (69) China SPA 50 22/28 33.9 ± 10.2 MA 50 16/34 33.2 ± 10.2 ①

WM 50 19/31 34.0 ± 10.6

Wang et al. (70) China MA 29 8/21 38 ± 10 WM 27 2/20 39 ± 11 ① ② ③ ④

①, Responder rate (at least 50% reduction of headache days); ②, Headache frequency; ③, Headache duration; ④, Pain intensity; ⑤, Adverse reaction; MA, manual acupuncture; SA, sham acupuncture; PT, physical training; UC, usual care; HM, herbal medicine; WM, 
western medicine; BT, bloodletting therapy; SPA, scalp acupuncture; PBNT, plum blossom needle tapping; EA, electro-acupuncture; CT, cupping therapy; RT, relaxation training; WL, waiting list; LA, laser acupuncture.
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perfectly symmetrical. This suggests potential publication bias or 
small study effects within the research network.

3.4.3 Pain intensity
A total of 22 studies examined pain intensity, involving 12 distinct 

treatment methods. The network diagram for these treatments is shown 
in Figure 3C. The network meta-analysis revealed a closed loop within 

this network. The inconsistency test for the closed loop yielded p ≥ 0.05, 
indicating no evidence of inconsistency; thus, a consistency model was 
employed for the analysis. According to the league table results, both 
MA + WM (SMD = −2.37, 95% CI: −4.20 to −0.55) and MA 
(SMD = −1.00, 95% CI: −1.75 to −0.24) significantly reduced pain 
intensity compared to HM. There were no statistically significant 
differences observed between other treatment comparisons, as detailed 
in Figure 7.

The cumulative probability rankings for reducing pain intensity 
are as follows: MA + WM (89.4%) > SPA + WM (77.7%) > RT 
(60.5%) > MA (59.4%) > EA (57.3%) > BT (54.9%) > PT (51.6%) > SA 
(47.1%) > PBNT (38.8%) > MA + HM (27.9%) > HM (17.9%) > WM 
(17.5%), as shown in Figure 8.

Funnel plot analysis performed with Stata 17.0 is included in the 
Supplementary Figure S3. The results suggest that the funnel plot is 
not perfectly symmetrical, which may indicate potential publication 
bias or small study effects within the research network. The observed 
absence of studies with large sample sizes, as indicated by the missing 
top portion of the funnel plot, could suggest a lack of reporting or bias 
in the results from these studies.

3.4.4 Responder rate
Twenty-six studies assessed the responder rate across 15 distinct 

treatment methods. The network diagram for these treatments is 
depicted in Figure 3D. The network meta-analysis revealed a closed 
loop within the network diagram. The inconsistency test for this 
closed loop yielded p ≥ 0.05, indicating no significant inconsistency; 
thus, a consistency model was applied for the analysis.

The NMA results showed that EA + CT was superior to SA + WM 
(OR = 41.22, 95% CI: 1.79 to 951.56), HM (OR = 29.75, 95% CI: 1.61 
to 550.44), and WM (OR = 28.66, 95% CI: 1.68 to 487.35). MA + BT 
outperformed SA + WM (OR = 8.73, 95% CI: 1.59 to 48.04), HM 
(OR = 6.30, 95% CI: 2.03 to 19.52), and WM (OR = 6.07, 95% CI: 1.81 
to 20.29). SPA was more effective than SA + WM (OR = 8.47, 95% CI: 
1.12 to 63.93), HM (OR = 6.12, 95% CI: 1.16 to 32.34), and WM 
(OR = 5.89, 95% CI: 1.26 to 27.47). MA was superior to SA + WM 
(OR = 5.25, 95% CI: 1.48 to 18.66), HM (OR = 3.79, 95% CI: 2.04 to 
7.05), and WM (OR = 3.65, 95% CI: 2.29 to 5.83). PBNT was more 
effective than WM (OR = 3.76, 95% CI: 1.04 to 13.65). MA + HM was 
more effective than SA + WM (OR = 5.24, 95% CI: 1.26 to 21.73), HM 
(OR = 3.78, 95% CI: 1.82 to 7.83), and WM (OR = 3.64, 95% CI: 2.16 
to 6.14). No significant differences were observed between the 
remaining treatment comparisons, as illustrated in Figure 7.

The cumulative probability rankings for responder rate are as follows: 
EA + CT (92.1%) > MA + BT (76.9%) > MA + WM (73.9%) = SPA 
(73.9%) > SPA + WM (69.3%) > MA (63.5%) > MA + HM (62.4%) > 
PBNT (61.5%) > MA + PT (43.7%) > SA (40.8%) > PT (36.6%) > WM 
(17.7%) > HM (17.4%) > SA + WM (12.7%) > UC (7.6%), as shown in 
Figure 9.

Funnel plot analysis conducted using Stata 17.0 is included in the 
Supplementary Figure S4. The funnel plot exhibits some asymmetry, 
which suggests the presence of potential publication bias or small-
study effects within the research network.

3.4.5 Adverse reaction
A total of 31 studies evaluated adverse reactions, among which 27 

reported no adverse events, while the remaining 4 studies documented 
related adverse reactions. The most commonly reported 

FIGURE 2

Results of the risk of bias evaluation.
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acupuncture-related adverse effects included subcutaneous hematoma, 
pain around the needling site, headache exacerbation, temporary 
headache triggered by needling, and acupuncture-induced syncope.

4 Discussion

The etiology and pathogenesis of chronic TTH remain incompletely 
understood. Potential contributing factors include persistent muscle 
tension in the head and neck, leading to local ischemia and the 
accumulation of metabolic byproducts, which may trigger pain. Other 
factors involve peripheral and central sensitization, resulting in 
heightened sensitivity to pain and stress, thus perpetuating headaches. 
Imbalances in neurotransmitters can lower pain thresholds and amplify 
pain perception. Psychosocial factors, including negative emotional 
states and lifestyle habits, may exacerbate headaches indirectly by 
increasing muscle tension and affecting neurotransmitter levels (1, 24).

In this study, we conducted an extensive literature review and 
included 42 RCTs that met our inclusion criteria, covering 21 different 
treatment methods—13 single therapies and 8 combination therapies. 

Our evaluation of various acupuncture techniques focused on 
headache frequency, duration, pain intensity, and responder rate, 
leading to the following conclusions:

 1 Responder rate: As a primary outcome, responder rate provides 
a direct measure of treatment efficacy. Our analysis showed 
that EA + CT demonstrating the highest efficacy.

 2 Headache frequency: EA was found to be the most effective in 
reducing headache frequency. In addition, combination 
therapies generally exceeded the efficacy of single treatments 
with MA, PBNT, or WM.

 3 Headache duration: EA emerged as potentially the most 
effective treatment for shortening headache duration.

 4 Pain intensity: The MA + WM combination was superior to 
other therapies in reducing pain intensity. Combinations of 
MA with WM or HM were more effective than MA, WM, or 
HM alone.

 5 Adverse reactions: Among the included studies, Endres et al. (25) 
reported one case of severe headache potentially triggered by 
sham acupuncture, while no further evidence was provided. 

FIGURE 3

Evidence network diagram. (A) Headache frequency. (B) Headache duration. (C) Pain intensity. (D) Responder rate.
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FIGURE 4

Forest plot comparing the efficacy of various acupuncture treatments in headache frequency and headache duration of TTH based on Bayesian 
network meta-analysis. SMD and 95% CIs for headache frequency (depicted by the yellow lower triangle area) and headache duration (depicted by the 
blue upper triangle area). 95% CIs <0.00 indicates a statistically significant difference between two treatments.

FIGURE 5

Cumulative probability ranking results of headache frequency.
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Regarding the other three studies reported adverse events, the 
typical ones include localized pain, bruising, and acupuncture 
syncope, which usually resolve quickly without further 
intervention. Therefore, the relatively low incidence and mild 
effects of the adverse reactions reported in included studies 
reveals that the safety profile of acupuncture is generally favorable.

EA frequently appeared in our results, particularly as it achieved 
the best outcomes in responder rate. The mechanism behind EA 
combined with CT may involve its synergy with cupping therapy. EA 
applies mild electrical currents to specific acupoints, enhancing local 
blood circulation and regulating the nervous system. Research 
indicates that EA increases endogenous opioid release, inhibits pain 
signal transmission, and alleviates headaches (15). Additionally, EA 
can balance sympathetic and parasympathetic nervous systems, 
reducing muscle tension and anxiety, which in turn improves 
headache symptoms (26). Cupping therapy, through negative pressure, 
promotes blood and lymphatic circulation, reducing local muscle 
tension and inflammatory responses. Its mechanical stimulation 
enhances tissue oxygenation and metabolism and facilitates the 
removal of harmful substances. Furthermore, cupping therapy 
stimulates skin and muscle nerve endings, modulating central nervous 
system functions and alleviating pain and discomfort (27).

EA integrates electrical stimulation with traditional 
acupuncture needling, providing a more standardized and 
reproducible approach compared to manual manipulation. Key EA 

parameters include waveform, frequency, and intensity, with 
waveform being one of the most critical factors. Commonly used 
waveforms are the dense-sparse (alternating dense and sparse 
pulses) and continuous waveforms. The dense-sparse waveform 
alternates between rapid and slower pulses, effectively promoting 
rhythmic muscle contraction and relaxation, which enhances 
circulation, reduces edema, and provides analgesic effects.

Although clinical studies specifically examining the impact of EA 
waveforms on TTH are limited, existing literature suggests the dense-
sparse waveform demonstrates promising results in pain and edema 
reduction across various conditions. For instance, Wu et  al. (28) 
explored the efficacy of different EA waveforms in treating primary 
dysmenorrhea and found no significant difference in short- and long-
term pain relief or reduction in analgesic use across waveforms, 
although the dense-sparse waveform showed a slight advantage in 
immediate pain relief. In a RCT of EA waveform effects on 60 patients 
with cervical spondylosis, Hu et al. (29) reported that the dense-sparse 
waveform significantly alleviated dizziness and headaches compared 
to the continuous wave, highlighting its potential benefits.

These findings suggest that the dense-sparse waveform may facilitate 
rhythmic contraction and relaxation of cranio-cervical muscles, thereby 
improving blood and lymphatic circulation and potentially relieving 
TTH. However, further studies are necessary to verify this hypothesis 
and establish optimal parameters for clinical efficacy.

When comparing our findings with those of Hu et  al. (30), 
we  noted discrepancies. Hu et  al. identified SPA + WM as most 

FIGURE 6

Cumulative probability ranking results of headache duration.
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FIGURE 7

Forest plot comparing the efficacy of various acupuncture treatments in pain intensity and responder rate of TTH based on Bayesian network meta-
analysis. SMD and 95% CIs for pain intensity (depicted by the yellow lower triangle area). 95% CIs <0.00 indicates a statistically significant difference 
between two treatments; OR and 95% CIs for responder rate (depicted by the blue upper triangle area). 95% CIs <1.00 or >1.00 indicates a statistically 
significant difference between two treatments.

FIGURE 8

Cumulative probability ranking results of pain intensity.
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effective for reducing pain intensity, whereas our study found 
MA + WM to be optimal. They reported MA + HM as effective in 
reducing headache frequency, while EA was found to be superior in 
our analysis. For responder rate, Hu et al. favored BT, while EA + CT 
was most effective in our study. Possible reasons for these differences 
include sample size variations—Hu et al. included 27 studies primarily 
from China and Asia, while our study incorporated 42 studies 
featuring a diverse range of research teams from nine different 
countries, including China, Germany, Sweden, and others. The 
majority of the populations studied were from Asia, while the research 
also encompassed data from Europe, North America, and the Middle 
East. Additionally, there is a broader range of treatments in our study, 
including LA, RT, and PT, which were not covered by Hu et al.

Through comprehensive search of 8 databases, this study 
represents the latest network meta-analysis evaluating various 
acupuncture methods for TTH, incorporating the highest number of 
studies, the most recent data, and a wide array of treatment modalities.

Despite the valuable insights provided, this study has limitations. 
Firstly, some included studies did not report on allocation concealment, 
blinding, or selective reporting biases, which may introduce bias. 
Secondly, smaller sample sizes in some studies might affect result 
accuracy. Lastly, although the study involved global research teams, a 
substantial proportion of participants were Asian, which may impact the 
generalizability of the findings to other ethnic groups.

In conclusion, our study demonstrates that among the 21 
treatments assessed, EA is most effective in reducing headache 
frequency and duration, while EA + CT and MA + WM are the most 
effective for improving responder rate and reducing pain intensity, 
respectively. However, clinical decisions should consider individual 

patient circumstances. Given the current limitations in literature, 
further multi-center, large-scale, and prospective RCTs are necessary 
to confirm these findings.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

YiW: Conceptualization, Data curation, Formal analysis, Software, 
Validation, Writing – original draft, Writing – review & editing. WL: 
Funding acquisition, Investigation, Supervision, Writing – original 
draft. YoW: Project administration, Supervision, Validation, Writing 
– review & editing. WC: Formal analysis, Software, Validation, 
Writing – review & editing. HZ: Conceptualization, Funding 
acquisition, Supervision, Visualization, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This work is 
supported by Shanghai Municipal Health Commission (granting 
number 20194Y0045).

FIGURE 9

Cumulative probability ranking results of responder rate.

https://doi.org/10.3389/fneur.2024.1481715
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Wang et al. 10.3389/fneur.2024.1481715

Frontiers in Neurology 14 frontiersin.org

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fneur.2024.1481715/
full#supplementary-material

References
 1. Ashina S, Mitsikostas DD, Lee MJ, Yamani N, Wang SJ, Messina R, et al. Tension-

type headache. Nat Rev Dis Primers. (2021) 7:24. doi: 10.1038/s41572-021-00257-2

 2. Vos T, Allen C, Arora M, Barber RM, Bhutta ZA, Brown A, et al. Global, regional, 
and national incidence, prevalence, and years lived with disability for 310 diseases and 
injuries, 1990–2015: a systematic analysis for the Global Burden of Disease Study 2015. 
Lancet. (2016) 388:1545–602. doi: 10.1016/S0140-6736(16)31678-6

 3. Andlin-Sobocki P, Jönsson B, Wittchen HU, Olesen J. Cost of disorders of the brain 
in Europe. Eur J Neurol. (2005) 12:1–27. doi: 10.1111/j.1468-1331.2005.01202.x

 4. Deuschl G, Beghi E, Fazekas F, Varga T, Christoforidi KA, Sipido E, et al. The 
burden of neurological diseases in Europe: an analysis for the Global Burden of Disease 
Study 2017. Lancet Public Health. (2020) 5:e551–67. doi: 10.1016/S2468-2667(20)30190-0

 5. Stovner LJ, Hagen K, Linde M, Steiner TJ. The global prevalence of headache: an 
update, with analysis of the influences of methodological factors on prevalence 
estimates. J Headache Pain. (2022) 23:34. doi: 10.1186/s10194-022-01402-2

 6. Robbins MS. Diagnosis and management of headache: a review. JAMA. (2021) 
325:1874–85. doi: 10.1001/jama.2021.1640

 7. Bendtsen L, Evers S, Linde M, Mitsikostas DD, Sandrini G, Schoenen J. EFNS 
guideline on the treatment of tension-type headache—report of an EFNS task force. Eur 
J Neurol. (2010) 17:1318–25. doi: 10.1111/j.1468-1331.2010.03070.x

 8. Bendtsen L, Jensen R. Mirtazapine is effective in the prophylactic treatment of 
chronic tension-type headache. Neurology. (2004) 62:1706–11. doi: 10.1212/01.
WNL.0000127282.90920.8C

 9. Fernando Prieto Peres M, Prieto Peres Mercante J, Belitardo de Oliveira A. Non-
pharmacological treatment for primary headaches prevention and lifestyle changes in a 
low-income community of Brazil: a randomized clinical trial. Headache. (2019) 
59:86–96. doi: 10.1111/head.13457

 10. Martin PR, Forsyth MR, Reece J. Cognitive-behavioral therapy versus temporal 
pulse amplitude biofeedback training for recurrent headache. Behav Ther. (2007) 
38:350–63. doi: 10.1016/j.beth.2006.10.004

 11. Ahonen E, Hakumaki M, Mahlamaki S, Partanen J, Riekkinen P, Sivenius J. 
Effectiveness of acupuncture and physiotherapy on myogenic headache: a comparative 
study. Acupunct Electrother Res. (1984) 9:141–50. doi: 10.3727/036012984816714703

 12. Richardson K, Fox C, Maidment I, Steel N, Loke YK, Arthur A, et al. 
Anticholinergic drugs and risk of dementia: case-control study. BMJ. (2018) 361:k1315. 
doi: 10.1136/bmj.k1315

 13. Collamati A, Martone AM, Poscia A, Brandi V, Celi M, Marzetti E, et al. 
Anticholinergic drugs and negative outcomes in the older population: from biological 
plausibility to clinical evidence. Aging Clin Exp Res. (2016) 28:25–35. doi: 10.1007/
s40520-015-0359-7

 14. Linde K, Allais G, Brinkhaus B, Fei Y, Mehring M, Shin BC, et al. Acupuncture for 
the prevention of tension-type headache. Cochrane Database Syst Rev. (2016) 
4:CD007587. doi: 10.1002/14651858.CD007587.pub2

 15. Skrabanek P. Acupuncture and endorphins. Lancet. (1984) 1:220. doi: 10.1016/
s0140-6736(84)92137-8

 16. Zhao ZQ. Neural mechanism underlying acupuncture analgesia. Prog Neurobiol. 
(2008) 85:355–75. doi: 10.1016/j.pneurobio.2008.05.004

 17. Kavoussi B, Ross BE. The neuroimmune basis of anti-inflammatory acupuncture. 
Integr Cancer Ther. (2007) 6:251–7. doi: 10.1177/1534735407305892

 18. Nielsen A. Acupuncture for the prevention of tension-type headache (2016). 
Explore. (2017) 13:228–31. doi: 10.1016/j.explore.2017.03.007

 19. Turkistani A, Shah A, Jose AM, Melo JP, Luenam K, Ananias P, et al. Effectiveness 
of manual therapy and acupuncture in tension-type headache: a systematic review. 
Cureus. (2021) 13:e17601. doi: 10.7759/cureus.17601

 20. Huang J, Shen M, Qin X, Guo W, Li H. Acupuncture for the treatment of tension-
type headache: an overview of systematic reviews. Evid Based Complement Alternat Med. 
(2020) 2020:4262910. doi: 10.1155/2020/4262910

 21. Kolokotsios S, Stamouli A, Koukoulithras I, Plexousakis M, Drousia G. The 
effectiveness of acupuncture on headache intensity and frequency in patients with 
tension-type headache: a systematic review and meta-analysis. Cureus. (2021) 13:e14237. 
doi: 10.7759/cureus.14237

 22. Headache Classification Committee of the International Headache Society (IHS). 
The International Classification of Headache Disorders, 3rd edition. Cephalalgia. (2018) 
38:1–211. doi: 10.1177/0333102417738202

 23. Bendtsen L, Bigal M, Cerbo R, Diener HC, Holroyd K, Lampl C, et al. Guidelines 
for controlled trials of drugs in tension-type headache: second edition. Cephalalgia. 
(2010) 30:1–16. doi: 10.1111/j.1468-2982.2009.01948.x

 24. Bendtsen L, Jensen R. Tension-type headache: the most common, but also the 
most neglected, headache disorder. Curr Opin Neurol. (2006) 19:305–9. doi: 10.1097/01.
wco.0000227043.00824.a9

 25. Endres HG, Böwing G, Diener HC, Lange S, Maier C, Molsberger A, et al. 
Acupuncture for tension-type headache: a multicentre, sham-controlled, patient-and 
observer-blinded, randomised trial. J Headache Pain. (2007) 8:306–14. doi: 10.1007/
s10194-007-0416-5

 26. Zhao L, Chen J, Li Y, Sun X, Chang X, Zheng H, et al. The long-term effect of 
acupuncture for migraine prophylaxis: a randomized clinical trial. JAMA Intern Med. 
(2017) 177:508–15. doi: 10.1001/jamainternmed.2016.9378

 27. Cao H, Li X, Liu J. An updated review of the efficacy of cupping therapy. PLoS One. 
(2012) 7:e31793. doi: 10.1371/journal.pone.0031793

 28. Wu X, Yuan J, Ni J, Ma X, Zhang Z, Hua Y, et al. Electroacupuncture with different 
waveforms for primary dysmenorrhea: a randomized controlled trial. J Tradit Chin Med 
Sci. (2024) 11:357–62. doi: 10.1016/j.jtcms.2024.06.004

 29. Hu YP, Liu Y, Zhang LX, Yu SY, Shen ZF, Hui RT, et al. Clinical randomized control 
study on electro-acupuncture of different wave modes in treating cervical spondylosis 
of vertebral artery type. China J Tradit Chin Med Pharm. (2015) 30:4192–4.

 30. Hu J, Wang X, Jia S, Kong L, Wang Y, Xin X, et al. Acupuncture and related 
therapies for tension-type headache: a systematic review and network meta-analysis. 
Front Neurol. (2023) 14:1194441. doi: 10.3389/fneur.2023.1194441

 31. Zheng H, Gao T, Zheng QH, Lu LY, Hou TH, Zhang SS, et al. Acupuncture for 
patients with chronic tension-type headache: a randomized controlled trial. Neurology. 
(2022) 99:e1560–9. doi: 10.1212/WNL.0000000000200670

 32. Schiller J, Karst M, Kellner T, Zheng W, Niederer D, Vogt L, et al. Combination of 
acupuncture and medical training therapy on tension type headache: results of a randomised 
controlled pilot study. Cephalalgia. (2021) 41:879–93. doi: 10.1177/0333102421989620

 33. Jeon J, Lee JS. Effect of electroacupuncture on both side acupuncture point GB12 
and GB20 for chronic tension type headache. Headache. (2019) 29:21–9. doi: 10.18325/
jkmr.2019.29.1.21

 34. Chassot M, Dussan-Sarria JA, Sehn FC, Deitos A, de Souza A, Vercelino R, et al. 
Electroacupuncture analgesia is associated with increased serum brain-derived neurotrophic 
factor in chronic tension-type headache: a randomized, sham controlled, crossover trial. BMC 
Complement Altern Med. (2015) 15:144. doi: 10.1186/s12906-015-0664-x

 35. Wang K, Svensson P, Arendt-Nielsen L. Effect of acupuncture-like electrical 
stimulation on chronic tension-type headache: a randomized, double-blinded, placebo-
controlled trial. Clin J Pain. (2007) 23:316–22. doi: 10.1097/AJP.0b013e318030c904

 36. Söderberg E, Carlsson J, Stener-Victorin E. Chronic tension-type headache treated 
with acupuncture, physical training and relaxation training. Between-group differences. 
Cephalalgia. (2006) 26:1320–9. doi: 10.1111/j.1468-2982.2006.01209.x

 37. Melchart D, Streng A, Hoppe A, Brinkhaus B, Witt C, Wagenpfeil S, et al. 
Acupuncture in patients with tension-type headache: randomised controlled trial. BMJ. 
(2005) 331:376–82. doi: 10.1136/bmj.38512.405440.8F

 38. Ebneshahidi NS, Heshmatipour M, Moghaddami A, Eghtesadi-Araghi P. The 
effects of laser acupuncture on chronic tension headache—a randomised controlled trial. 
Acupunct Med. (2005) 23:13–8. doi: 10.1136/aim.23.1.13

https://doi.org/10.3389/fneur.2024.1481715
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fneur.2024.1481715/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fneur.2024.1481715/full#supplementary-material
https://doi.org/10.1038/s41572-021-00257-2
https://doi.org/10.1016/S0140-6736(16)31678-6
https://doi.org/10.1111/j.1468-1331.2005.01202.x
https://doi.org/10.1016/S2468-2667(20)30190-0
https://doi.org/10.1186/s10194-022-01402-2
https://doi.org/10.1001/jama.2021.1640
https://doi.org/10.1111/j.1468-1331.2010.03070.x
https://doi.org/10.1212/01.WNL.0000127282.90920.8C
https://doi.org/10.1212/01.WNL.0000127282.90920.8C
https://doi.org/10.1111/head.13457
https://doi.org/10.1016/j.beth.2006.10.004
https://doi.org/10.3727/036012984816714703
https://doi.org/10.1136/bmj.k1315
https://doi.org/10.1007/s40520-015-0359-7
https://doi.org/10.1007/s40520-015-0359-7
https://doi.org/10.1002/14651858.CD007587.pub2
https://doi.org/10.1016/s0140-6736(84)92137-8
https://doi.org/10.1016/s0140-6736(84)92137-8
https://doi.org/10.1016/j.pneurobio.2008.05.004
https://doi.org/10.1177/1534735407305892
https://doi.org/10.1016/j.explore.2017.03.007
https://doi.org/10.7759/cureus.17601
https://doi.org/10.1155/2020/4262910
https://doi.org/10.7759/cureus.14237
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/j.1468-2982.2009.01948.x
https://doi.org/10.1097/01.wco.0000227043.00824.a9
https://doi.org/10.1097/01.wco.0000227043.00824.a9
https://doi.org/10.1007/s10194-007-0416-5
https://doi.org/10.1007/s10194-007-0416-5
https://doi.org/10.1001/jamainternmed.2016.9378
https://doi.org/10.1371/journal.pone.0031793
https://doi.org/10.1016/j.jtcms.2024.06.004
https://doi.org/10.3389/fneur.2023.1194441
https://doi.org/10.1212/WNL.0000000000200670
https://doi.org/10.1177/0333102421989620
https://doi.org/10.18325/jkmr.2019.29.1.21
https://doi.org/10.18325/jkmr.2019.29.1.21
https://doi.org/10.1186/s12906-015-0664-x
https://doi.org/10.1097/AJP.0b013e318030c904
https://doi.org/10.1111/j.1468-2982.2006.01209.x
https://doi.org/10.1136/bmj.38512.405440.8F
https://doi.org/10.1136/aim.23.1.13


Wang et al. 10.3389/fneur.2024.1481715

Frontiers in Neurology 15 frontiersin.org

 39. Xue CCL, MApplSc LD, Polus B, English RA, Zheng Z, Costa CD, et al. 
Electroacupuncture for tension‐type headache on distal acupoints only: a randomized, 
controlled, crossover trial. Pain. (2004) 44:333–41. doi: 10.1111/j.1526-4610.2004.04077.x

 40. Karst M, Reinhard M, Thum P, Wiese B, Rollnik J, Fink M. Needle acupuncture in 
tension-type headache: a randomized, placebo-controlled study. Cephalalgia. (2001) 
21:637–42. doi: 10.1046/j.1468-2982.2001.00198.x

 41. White A, Resch KL, Chan J, Norris CD, Modi SK, Patel JN, et al. Acupuncture for 
episodic tension-type headache: a multicentre randomized controlled trial. Cephalalgia. 
(2000) 20:632–7. doi: 10.1046/j.1468-2982.2000.00097.x

 42. Karst M, Rollnik JD, Fink M, Reinhard M, Piepenbrock S. Pressure pain threshold 
and needle acupuncture in chronic tension-type headache ± a double-blind placebo-
controlled study. Pain. (2000) 88:199–203. doi: 10.1016/S0304-3959(00)00315-8

 43. Tong X, Liu D, Kou J, Wei Y, Song T, Qiao L. Clinical observation of tension type 
headache treated with acupuncture and herbal medicine. China Health Care Nutr. (2012) 
22:41–2. Available at: https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZH
BJ201204029&DbName=CJFN2012

 44. Shi Y. 45 cases of tension-type headache treated by acupuncture in combination 
with herbal medicine. Nei Mongol J Tradit Chin Med. (2014) 33:73. doi: 10.16040/j.cnki.
cn15-1101.2014.03.040

 45. Zhou W. Observation on the clinical effect of acupuncture on. Clin Res. 
(2020) 5:36–8. Available at: https://d.wanfangdata.com.cn/periodical/ 
ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg1keXNoMjAyMDE 
1MDE0GghjM2h5NHdqbw%3D%3D

 46. Zhang L, Zhang Y, Liu H, Liu H, Wang L. Randomized controlled study of 
acupuncture for chronic tension-type headache. J Capital Med Univ. (2009) 30:441–4. 
Available at: https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SDYD200904011&
DbName=CJFQ2009

 47. Peng J. Clinical study on the treatment of tension-type headache by acupuncture. Guid 
J Tradit Chin Med Pharm. (2009) 37:47–8. doi: 10.19664/j.cnki.1002-2392.2009.02.019

 48. Li G, Liu M. 40 cases of tension headache treated with acupuncture. China 
Naturopathy. (2012) 20:9–10. doi: 10.19621/j.cnki.11-3555/r.2012.05.006

 49. Chen X, Chen Z, Guo Y. Clinical study on the treatment of tension-type headache 
by plum blossom needle tapping against needle acupuncture. Tianjin J Tradit Chin Med. 
(2010) 27:205–7. Available at: https://kns.cnki.net/kcms/detail/detail.aspx?FileName=T
JZY201003016&DbName=CJFQ2010

 50. Duan S. Clinical observation of acupuncture in the treatment of tensiontype 
headache in 48 cases. Chin J Ethnomed Ethnopharm. (2013) 23:54. Available at: https://
kns.cnki.net/kcms/detail/detail.aspx?FileName=MZMJ201401042&DbNam
e=CJFQ2014

 51. Chen X, Feng J. Clinical observation of acupuncture in the treatment of episodic 
tension-type headache. J Shaanxi Univ Chin Med. (2017) 40:86–8. doi: 10.13424/j.cnki.
jsctcm.2017.06.030

 52. Guo H. Clinical study on tension-type headache by the method of “tongluo” using 
acupuncture. China Acad J Electron Publ House. (2007):12–3. doi: 10.15912/j.cnki.
gocm.2007.s1.015

 53. Zou T, Ai Z, Xi Y. Combination of acupuncture and ear tip bloodletting in the 
treatment of observation of the efficacy of tension-type headache. Guangxi J Tradit Chin 
Med. (2016) 39:33–4. Available at: https://d.wanfangdata.com.cn/periodical/ 
ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg5neHp5eTIwMTYwMTA 
xNBoIang3dGdkdTg%3D

 54. Guo S. Tension headache treated by acupuncture combined with caige jieji tang 
for 40 cases. China Acad J Electron. (2015) 13:79–80. Available at: https://kns.cnki.net/
kcms/detail/detail.aspx?FileName=ZZYY201503046&DbName=CJFQ2015

 55. Wang G, Wang X, Hu Y. Clinical observation on the treatment of chronic tension 
headache by acupuncture of the sphenopalatine ganglion. Hebei J Tradit Chin Med. 
(2020) 42:111–4. Available at: https://kns.cnki.net/kcms/detail/detail.aspx?FileName=
HBZY202001023&DbName=CJFQ20

 56. Kang R. 58 cases of tension headache treated with acupuncture by the method of 
nourishing yin and draining the liver. Shanxi Chin Med. (2003):519–20. Available at: 
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SXZY200306028&DbNam
e=CJFQ2003

 57. Zhang H. Clinical analysis of “xuefu zhuyu” decoction and “banxia baizhu tianma” 
decoction in combination with acupuncture for the treatment of tension-type headache. 
J Clin Med Lit. (2016) 3:3495–6. Available at: https://d.wanfangdata.com.cn/periodical/ 
ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEhFsY3l5ZHp6ejIwMTY 
xNzExOBoIMWtoNnB3Nm8%3D

 58. Wu F, Sun K. Efficacy observation tension-type headache by the treatment of 
“xuefu zhuyu” decoction and “banxia baizhu tianma” decoction with acupuncture. Chin 
J Modern Drug Appl. (2015) 9:257–8. doi: 10.14164/j.cnki.cn11-5581/r.2015.17.192

 59. Gui M, Xiao H, Zhang W, Lu Y, Chen R, Zhu Z. Clinical observation on 30 cases 
of tension- type headache treated by western medicine combined with head acupuncture. 
Chin J Ethnomed Ethnopharm. (2019) 28:87–9. Available at: https://kns.cnki.net/kcms/
detail/detail.aspx?FileName=MZMJ201921027&DbName=CJFQ2019

 60. Li L, Wu M, Guo Y. Wrist-ankle acupuncture for tension headache 30 cases. J 
Fujian Coll TCM. (2004):23. Available at: https://kns.cnki.net/kcms/detail/detail.aspx?F
ileName=FYXB200404010&DbName=CJFQ2004

 61. Jiang J. Clinical observation on the treatment of tension type headache by 
combining acupuncture with “toutong zhuyu” decoction. World Latest Med Inform 
Abstr. (2020) 20:115–6. doi: 10.3969/j.issn.1671-3141.2020.45.043

 62. Luo J, Wang L, Lang B. Clinical effects of retaining acupuncture at the ashi point 
on the head for the treatment of chronic tension-type headache. China Mod Doct. (2021) 
59:114–7. Available at: https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZD
YS202101031&DbName=CJFQ2021

 63. Liu M, Liu L. Treatment of tension-type headache by combining “shugan huoxue” 
decoction with acupuncture. Seek Med Ask Med. (2012) 10:816. Available at: https://kns.
cnki.net/kcms/detail/detail.aspx?FileName=QYWA201211852&DbName=CJFQ2012

 64. Yang SN, Zou WJ, Xie YY, Chen Q, Liu M. Effect of Shugan Anshen acupuncture 
in treating tension-type headache. Med Inf. (2020) 33:158–9. doi: 10.3969/j.
issn.1006-1959.2020.06.053

 65. Wang Y, Zhou W, Luo N, Yang C, Lin Q, Fan G. Efficacy observation of aligned 
horizontal needling for tension-type headache. Shanghai J Acupunct Moxibust. (2022) 
41:14–9. doi: 10.13460/j.issn.1005-0957.2022.01.0014

 66. Sun Y, Guo Y. Clinical observation of plum-blossom needle tapping in the 
treatment of tension-type headache. J Changchun Univ Tradit Chin Med. (2012) 
28:671–2. doi: 10.13463/j.cnki.cczyy.2012.04.056

 67. Peng J. Clinical observation of 82 cases of tension headache treated with 
electroacupuncture plus. Hebei J Tradit Chin Med. (2002):686–7. Available at: https://kns.cnki.
net/kcms/detail/detail.aspx?FileName=HBZY200209036&DbName=CJFQ2002

 68. Jin Y, Jiang Z, Han X. Clinical observation on the treatment of chronic tension-
type headache by bloodletting therapy. Guid J Tradit Chin Med Pharm. (2015) 21:45–6. 
doi: 10.13862/j.cnki.cn43-1446/r.2015.21.016

 69. Guo N, Shen H. Clinical effect of “head-nine-needle” therapy on tension headache. 
Acupunct Res. (2020) 45:148–51. doi: 10.13702/j.1000-0607.190819

 70. Wang Y, Zhao Z, Zhong Y. Therapeutic observation of lao shi zhen for chronic 
tension-type headache. Shanghai J Tradit Chin Med. (2018) 37:1003–6. doi: 10.13460/j.
issn.1005-0957.2018.09.1003

https://doi.org/10.3389/fneur.2024.1481715
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1111/j.1526-4610.2004.04077.x
https://doi.org/10.1046/j.1468-2982.2001.00198.x
https://doi.org/10.1046/j.1468-2982.2000.00097.x
https://doi.org/10.1016/S0304-3959(00)00315-8
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZHBJ201204029&DbName=CJFN2012
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZHBJ201204029&DbName=CJFN2012
https://doi.org/10.16040/j.cnki.cn15-1101.2014.03.040
https://doi.org/10.16040/j.cnki.cn15-1101.2014.03.040
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg1keXNoMjAyMDE1MDE0GghjM2h5NHdqbw%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg1keXNoMjAyMDE1MDE0GghjM2h5NHdqbw%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg1keXNoMjAyMDE1MDE0GghjM2h5NHdqbw%3D%3D
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SDYD200904011&DbName=CJFQ2009
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SDYD200904011&DbName=CJFQ2009
https://doi.org/10.19664/j.cnki.1002-2392.2009.02.019
https://doi.org/10.19621/j.cnki.11-3555/r.2012.05.006
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=TJZY201003016&DbName=CJFQ2010
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=TJZY201003016&DbName=CJFQ2010
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=MZMJ201401042&DbName=CJFQ2014
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=MZMJ201401042&DbName=CJFQ2014
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=MZMJ201401042&DbName=CJFQ2014
https://doi.org/10.13424/j.cnki.jsctcm.2017.06.030
https://doi.org/10.13424/j.cnki.jsctcm.2017.06.030
https://doi.org/10.15912/j.cnki.gocm.2007.s1.015
https://doi.org/10.15912/j.cnki.gocm.2007.s1.015
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg5neHp5eTIwMTYwMTAxNBoIang3dGdkdTg%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg5neHp5eTIwMTYwMTAxNBoIang3dGdkdTg%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEg5neHp5eTIwMTYwMTAxNBoIang3dGdkdTg%3D
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZZYY201503046&DbName=CJFQ2015
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZZYY201503046&DbName=CJFQ2015
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=HBZY202001023&DbName=CJFQ20
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=HBZY202001023&DbName=CJFQ20
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SXZY200306028&DbName=CJFQ2003
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SXZY200306028&DbName=CJFQ2003
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEhFsY3l5ZHp6ejIwMTYxNzExOBoIMWtoNnB3Nm8%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEhFsY3l5ZHp6ejIwMTYxNzExOBoIMWtoNnB3Nm8%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMwMzIxEhFsY3l5ZHp6ejIwMTYxNzExOBoIMWtoNnB3Nm8%3D
https://doi.org/10.14164/j.cnki.cn11-5581/r.2015.17.192
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=MZMJ201921027&DbName=CJFQ2019
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=MZMJ201921027&DbName=CJFQ2019
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=FYXB200404010&DbName=CJFQ2004
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=FYXB200404010&DbName=CJFQ2004
https://doi.org/10.3969/j.issn.1671-3141.2020.45.043
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZDYS202101031&DbName=CJFQ2021
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=ZDYS202101031&DbName=CJFQ2021
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=QYWA201211852&DbName=CJFQ2012
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=QYWA201211852&DbName=CJFQ2012
https://doi.org/10.3969/j.issn.1006-1959.2020.06.053
https://doi.org/10.3969/j.issn.1006-1959.2020.06.053
https://doi.org/10.13460/j.issn.1005-0957.2022.01.0014
https://doi.org/10.13463/j.cnki.cczyy.2012.04.056
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=HBZY200209036&DbName=CJFQ2002
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=HBZY200209036&DbName=CJFQ2002
https://doi.org/10.13862/j.cnki.cn43-1446/r.2015.21.016
https://doi.org/10.13702/j.1000-0607.190819
https://doi.org/10.13460/j.issn.1005-0957.2018.09.1003
https://doi.org/10.13460/j.issn.1005-0957.2018.09.1003

	Efficacy of different acupuncture-related therapies for tension-type headache: a systematic review and network meta-analysis
	1 Introduction
	2 Methods
	2.1 Registration
	2.2 Search strategy
	2.3 Eligibility criteria
	2.3.1 Inclusion criteria
	2.3.2 Exclusion criteria
	2.4 Outcome measurements
	2.4.1 Primary outcome
	2.4.2 Secondary outcome
	2.5 Data extraction
	2.6 Quality and risk of bias assessment
	2.7 Data analysis

	3 Results
	3.1 Search results
	3.2 Characteristics of included studies
	3.3 Risk of bias assessment
	3.4 Network meta-analysis results
	3.4.1 Headache frequency
	3.4.2 Headache duration
	3.4.3 Pain intensity
	3.4.4 Responder rate
	3.4.5 Adverse reaction

	4 Discussion

	References

