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Electroacupuncture for treatment of cervicogenic headache: A meta-analysis

Abstract

Objective: Cervicogenic headache is a common ali-
ment affecting clinically, but many current treatments 
failed to aid in long-term pain relief for these patients. 
Pharmacological agents such as analgesics and steroid 
base injections are among a few of current treatments 
utilized in clinical, however, their efficacy remains 
controversial, which the use of non-pharmacological 
based methods can be utilized as a treatment option. 
Therefore, we investigated the curative effect of 
electroacupuncture in treating cervicogenic headache 
using meta-analysis from 21 studies, and 6 studies 
were selected as the final articles. 

Methods: We searched MedLine, Ovid, Embase, and 
Cochrane Library electronic databases, Wanfang and 
Weipu Chinese electronic databases, and the Chinese 
Biomedical Retrieval System using the key words of 
“electroacupuncture”, “acupuncture” and “cervico-
genic headache” for randomized or quasi-randomized 
controlled trials or controlled clinical trials.

Results: Six studies including 609 patients met the 
inclusion criteria, and these studies compared cura-
tive effect of electroacupuncture with other methods. 
Two trials reported greater overall effectiveness rate 
of electroacupuncture than the oral medicine sub-
group (OR 8.16, 95% CI 3.43-19.41; P<0.00001), 
but none of the others suggested the superiority of 
electroacupuncture versus anyother subgroup by a 
random model. A meta-analysis of all trials compared 
electroacupuncture with other treatments did not show 
significant difference (OR 2.17, 95% CI 0.74 to 6.36; 
P=0.16) with a random model. No obvious publication 
bias concerning the effectiveness rate was identified 
with Begg’s test.

Conclusions: Electroacupuncture shows higher ef-
fectiveness rate for cervicogenic headache treatment 
compared to oral treatment adopted in the included 
trials, but no advantage in overall effectiveness rate 
was observed, thus, it appears that electroacupuncture 
may not be a superior treatment for cervicogenic head-
ache. However, the quality of the trials included was 
insufficient to reach any firm conclusion regarding the 
curative effect of electroacupuncture, so higher quality 
studies are required in the future.

Key Words: cervicogenic headache, electroacupunc-
ture, effectiveness rate, meta-analysis.

Introduction

Headache is a common symptom associated with a 
high morbidity rate, it can be divided into many cat-
egories, for example, primary and secondary head-
aches, but its etiology has not been investigated ex-
tensively. Cervicogenic headache (CHE) is a chronic 
headache syndrome, caused by pathological changes 
in the bones and/or neck soft tissues, and always pres-
ents as pain and tenderness in the neck, resulting in 
stiffness and limitations of activity [1]. The pain could 
be aggravated as the disease progressing, and quality 
of life is seriously affected; nevertheless, the etiology 
and pathophysiology have been debated intensively. 
Besides, autoimmune inflammation, vascular isch-
emia, injury and inappropriate massage also can affect 
neurological function and lead to CHE [2, 3].Accord-
ing to the theory of “stagnation of Qi and Blood may 
bring about pain” in traditional Chinese medicine 
(TCM), Qi refers to the vital substances that comprise 
the human body and the physiological functioning of 
the bowels, channels, viscera and collaterals, pre-
serving life activities and reflect the resistance of the 
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human body. The initial cause of the pain is inadequate 
of Qi, followed by blood block and results in stagnant 
veins and sluggish blood [5].

Acupuncturology is an important part of TCM that 
dates back thousands of years. Acupuncture can be 
conducted by inserting needles into specific points on 
the skin, the treatment is considered to regulate the 
channels and collaterals by harmonizing the Blood and 
Qi to improve immunity and promote the excitability 
and regeneration of nerves; the formation of collateral 
branches, blood circulation and muscle contraction 
can also be advanced, in turn, accelerating metabolism 
and the recovery of bodily functions. Recently, some 
studies reported acupuncture was an effective thera-
py for CHE, and electroacupuncture is a therapy that 
combines the curative effects of traditional acupunc-
ture and transcutaneous electrical nerve stimulation. 
Once the needles are inserted, low electrical current 
was propagated deep to the tissue, and the applications 
and results have been reproduced in many clinical and 
basic science research settings. Electroacupuncture 
provides advantages such as more accurate stimulus 
parameters and less manual intervention, and can be 
more effective to treat musculoskeletal pain compared 
to traditional manual acupuncture.

Materials and Methods

Studies and Participants

All randomized and quasi-randomized controlled trials 
of acupuncture for CHE treatment were searched, 
either in English or Chinese langauges. A total of 21 
potentially relevant studies were included of those, 15 
studies were excluded because of inadequate informa-
tion. After the authors reviewed the quality of these 
remaining studies, a total of 6 trials with 609 partici-
pants were included in the final analysis. 

Types of intervention

All studies utilized electroacupuncture in the exper-
imental group, and any other conventional interven-
tions as a control group. The studies utilized a variety 
of treatments, including oral medications (e.g., cele-
coxib and/or sodium dichlorophenolate), lidocaine 
injection, triamcinolone and vitamin B12, tuina. Acu-
puncture techniques included a variety of acupuncture 
points, Fengchi, Jingjiaji, Tianzhu, Baihui, and Ashi 

were involved in all or partly of these selected stud-
ies to relieve the associated pain. Fengchi has been 
primarily used to treat headache, neck pain, dizziness 
and help improve stroke sequela, and also is the most 
effective in relaxing neck muscles, facilitating the 
associated analgesia and was adopted in all the includ-
ed trials. Jingjiaji was regarded as another curative 
acupuncture point, most known for improving cardio-
vascular function and regulating autonomic function, 
which might be related to the prognosis of CHE, 
therefore a valid treatment [2,3,6,7]. Moreover, stim-
ulation at Tianzhu was a potent treatment for stiffness 
and aches in shoulder muscles, and it was used in the 
studies by Wang, Jia, Zhou, and Hu [2,6,7,8]. Shuaigu 
was the joint of the Zutaiyang and Shaoyang, cov-
ered by the temporalis anatomically and was reported 
effective in treating headache, dizziness, trigeminal 
neuralgia and facioplegia, adopted in 4 trials [2,3,7,8]. 
Baihui was included in the studies by Wang, Hu, Jia, 
and Qiu [2,5,6,8], and Ashi was used in those by Yang, 
Jia, and Qiu [3,6,9].

Outcome measures

The primary outcome was patient recovery rates and 
symptom relief. The overall satisfaction was evaluated 
with clinical criteria at the end of treatment or each 
treatment course. To be noted the treatment duration 
varied amongst the studies, 

Search methods

The MedLine, Ovid, Embase, and Cochrane Library 
electronic databases, and Chinese electronic databases, 
such as Wanfang and Weipu and the Chinese Biomed-
ical Retrieval System were searched with the terms of 
“electroacupuncture”, “acupuncture” and “cervicogen-
ic headache” for randomized, quasi-randomized con-
trolled trials and controlled clinical trials, published 
in English or Chinese. All randomized and quasi-ran-
domized controlled clinical trials of electroacupunc-
ture for the treatment of CHE were included, and all 
articles were reviewed manually by the authors to 
meet the minimum inclusion criteria,

Selection of studies and methodological quality 
assessment

Two review authors were responsible for scrutinizing 
the titles and abstracts from the searches, and the full 
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texts of all potentially relevant studies were obtained 
for independent assessment. Two review authors deter-
mined the final selection of studies and any disagree-
ments were resolved by consensus. The assessment of 
methodological quality accounted for differences at 
baseline between the treated and control groups. The 
blinding and overall completeness of patients were 
also evaluated. 

Data extraction and management

Data on the patients, methods, intervention outcomes 
and results were obtained by the 2 review authors 
independently by using a data extraction form. In each 
included trial, electroacupuncture was compared with 
another treatment method alone, and any combined 
therapy data were excluded.

Statistical analysis

Statistical analysis were performed the using RevMan 
5.0 software, provided by the Cochrane Collaboration, 
and P < 0.05 was considered significant. Due to the 
clinical heterogeneity among the studies, the analysis 
was performed by using a random effect model for 
more conservative estimates. Dichotomous data are 
presented as odds ratios (ORs) with 95% confidence 
intervals (CIs). We checked all results for clinical and 
statistical heterogeneity, and I2 statistics were used for 
the evaluation of statistical heterogeneity (I2 values of 
50% or more indicate heterogeneity). I2 values of 25% 
or less were considered to indicate low and values of 
75% or more to indicate high heterogeneity. Forest 
plots were used to present the meta-analysis, the verti-
cal line representing the equivalence line between the 
methods was compared, and individual trials displayed 
horizontally with the squares were estimated for each 
trial. The area of the square was proportional to the 
amount of information, the horizontal line indicat-

ed the 95% CI and diamonds represented summary 
measures with the width corresponding to the 95% CI. 
Begg’s funnel plot was used to assess publication bias.

Results

Twenty one potential studies were narrowed down to 
6 studies due to inadequate information. The final 6 
trials involved 609 participants were selected in this 
meta-analysis. Electroacupuncture was compared 
to local lidocaine injection in 1 trial [2], tuina and a 
modified electroacupuncture technique combined with 
tuina comprised 2 separate trials [3,7]. Electroacunpc-
ture was also compared with pharmacological agents 
such as celecoxib and sodium dichlorophenolate in 
1 trial [6], and with conventional acupuncture in 1 
trial [9]. The clinical diagnostic criteria adopted in the 
trials conducted by Wang, Hu and Yang was initially 
described by Sjaastad [10]. The diagnostic criteria in 
the trial by Zhou only included neuropathic pain in 
the occipitalia and calvaria, the face was not involved 
[8]. The pain was almost always reported to radiate 
unilaterally, some patients complained of orbital pain, 
dizziness, and nausea but no clear neurological origin 
could be determined. Many of the patients reported 
worsen pain when fatigued or with holding certain 
head movements, such as a head bow for a long time. 
Several relevant tender points approximate presented 
as suitable candidates for accunpcture sites to improve 
vascular circulation and promote nerve relaxation. 
In this study, they excluded patients with a history of 
any cerebrovascular disease or cerebral tumors. The 
inclusion criteria in the study by Qiu strictly included 
CHE patients with known etiologies: cervical bone 
hyperplasia, injury to the muscle, ligament or joint 
capsule; or secondary to aseptic inflammation and 
conglutination, stimulating or compressed the neck 
nerves [9]. The patients presented bilateral occipital 
pain that radiated to the parietal region, accompanied 
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by swelling and tension. Other causes of headache and 
intracranial organic diseases were ruled out by CT and 
MRI. However, the diagnostic criteria in Jia’s study 
was not described, and some other studies did not 
provide the basic information of all participants, such 
as age, disease course, and medical history of diabetes, 
hypertension and pathological changes in bones [6]. 
Table 1 shows the baseline characteristics of the popu-
lations of the studies.

The rates of effectiveness were reported in all included 
studies, the overall effective rates in the electroacu-
puncture group and the compared subgroups were 
90.76% and 78.26%, respectively. The trials by Jia 
and Zhou reported significantly greater overall effec-
tiveness rates for electroacupuncture than oral medi-
cation (OR 8.16, 95% CI 3.4319.41; P ˂ 0.00001; I2 
= 0%). With the exception of this finding, none of the 
remaining analysis suggested the superiority of elec-
troacupuncture over any other treatment, including 
local drug injection (OR 0.35, 95% CI 0.06-2.00; P 
= 0.24, the test for heterogeneity was not applicable), 
tuina (OR 1.13, 95% CI 0.39-3.31; P = 0.82, I2 = 0%), 
and conventional acupuncture (OR 2.23, 95% CI 0.38-
13.20; P = 0.38, the test for heterogeneity was not 
applicable). The meta-analysis of all trials comparing 
electroacupuncture with other treatments did not in-
dicate a significant difference (OR 2.17, 95% CI 0.74 
to 6.36; P =0.16) with a random model (Figure1). The 
possibility of publication bias was assessed by Begg’s 
test, and no obvious publication bias in the effective-
ness rate (Figure 2, Begg’s test: P > 0.728, continuity 
corrected).

Discussions

Cervical headache seriously affects people’s health 

Figure 1. Meta-analysis of the effectiveness rates of electroacupuncture and other interventions.

Figure 2. Begg’s test of publication bias in the effectiveness 
rate of electroacupuncture versus other interventions.
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and quality life all over the world, approximately 
47% of the global population suffers from headaches 
[11,12], and 15-20% of those headaches are cervi-
cogenic. Compared with males, females seem more 
predisposed to cervicogenic headaches, and the mor-
bidity in females is about four times as many as males, 
especially those during 20-60 years old. Some epide-
miological researches suggested a higher prevalence 
of headache in adults with neck pain [13,14]. In China, 
the incidence of CHE was reported to be 25 per 1000 
people, accounting for 14-18% of headaches in the 
population [15].

Many hypotheses regarding cervicogenic pathophys-
iology were proposed, one example was persistent-
ing physical labour could result in sustained muscle 
contraction, and finally caused chronic strain of the 
muscles, ligaments and muscular fascia. Overtime, the 
strain directly stimulated neural stems and/or nerve 
endings that passed through soft tissues, ultimately 
resulted in nociceptive input and pain [14]. Degenera-
tive changes in the cervical vertebra and intervertebral 
discs might also be the causes of foraminal stenosis. 
Thus, pain could be caused by stimulation or compres-
sion of the nerves or blood vessels that passed through 
the intervertebral foramen and led to inflammation. 
Besides, the degeneration of cervical intervertebral 
discs was always accompanied by aseptic inflam-
mation and edema, and the release of inflammatory 
mediators peripherally resulted in pain [16]. Addition-
ally, cumulative strain on the nuchal ligamen, long-
term mental and emotional stress might also be central 
causes of cervical headaches.

Various therapies have been used to treat CHE, includ-
ing pharmacological agents, manual physical inter-
ventions, transcutaneous electrical nerve stimulation 
therapy, local injections of anesthetics, and invasive 
surgical therapies. Unfortunately, the mechanisms 
regarding CHE etiology remains unclear. TCM, as a 
complement to conventional medicine, has become 
popular worldwide and in recent decades [17]. In Chi-
na, acupuncture has been used as a viable treatment 
for various health problems for over 5,000 years, such 
as neurological diseases, neuropathic pain and psycho-
logical disorders. Although the mechanism of acu-
puncture analgesia remains controversial and lacking 
objective evidence, many studies theorized the central 
nervous system and pain inhibitory systems could be 
modulated by acupuncture; and peripheral afferent 

pathways transmitting acupuncture impulses were 
activated following stimulation, and these impulses 
propagated to the hypothalamus-pituitary system via 
the spinal cord anterolateral tract. Subsequently, the 
changes in the blood and cerebrospinal fluid showed 
higher levels of beta-endorphins, indicating an in-
creased in activity of the hypothalamus-pituitary 
circuit and resulted in greater release of endogenous 
analgesic products. Furthermore, opioid receptor 
motifs and tone (mu, delta, and kappa receptors) in the 
spinal cord of the rats also might play important roles 
in sustained pain relief [18,19]. 

In this systematic review, we focused on a compari-
son of the efficacy of electroacupuncture to local drug 
injection (lidocaine), tuina, oral drugs (e.g., celecoxib 
and/or sodium dichlorophenolate), and convention-
al acupuncture. A total of 6 trials with a total of 609 
participants were included. The results showed that 
electroacupuncture was more effective than oral drug 
administration (celecoxib and sodium dichlorophe-
nolate), but not obviously superior to other interven-
tions for CHE treatment. Despite electroacupuncture 
did not show any advantage compared with the other 
treatments mentioned above by a random model, the 
difference was significant when a fixed-effects model 
was used (data not shown). The advantages of elec-
troacupuncture should be evaluated further because of 
the limitations of the included studies. Due to some 
methodological shortcomings, specifically, the method 
of randomization was not reported for all the included 
trials, we cannot make any firm conclusion regarding 
superiority of electroacupuncture towards treating 
CHE. High-quality RCTs with internal validity are 
needed in the future to support the use of electroacu-
puncture as a viable treatment.

In conclusion, electroacupuncture might not be su-
perior to analgesic medications for CHE treatment, 
although the tendency towards a higher effectiveness 
rate for electroacupuncture versus oral medicine 
treatment (e.g., celecoxib and/or sodium dichlorophe-
nolate). However, the quality of the trials included was 
insufficient to reach any confirmed conclusion regard-
ing the effectiveness of electroacupuncture treatment, 
and this should be addressed in larger and better quali-
ty studies in the future.
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