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Abstract 

Background:  A number of studies have shown the positive effects of acupuncture on state anxiety. However, the 
efficacy of acupuncture in treating anxiety disorder remains unclear. This review and meta-analysis aimed to explore 
whether acupuncture has a positive effect on anxiety disorder.

Methods:  Randomised controlled trials (RCTs) published in English and Chinese were found through various 
electronic databases, including PubMed, Scopus, the Cochrane Central Register of Controlled Trials, Embase, and the 
Chinese databases WanFang data, VIP Chinese Sci tech periodical database, and China National Knowledge Infrastruc‑
ture. The primary outcome variable was extent of anxiety symptoms. The secondary outcomes included side effects 
and dropout rate. Effect sizes were pooled by random-effects modelling using Rev Man 5.3.

Results:  Twenty RCTs were included in this systematic review and meta-analysis. All included studies were designed 
for patients with generalised anxiety disorder (GAD), and 18 studies were published in Chinese. Egger’s test showed 
that the asymmetry of the funnel plot in all studies was not significant (t = − 0.34, p = 0.74). The meta-analysis of anxi‑
ety symptoms showed that acupuncture was more effective than the control condition, with a standard mean effect 
size of − 0.41 (95% CI − 0.50 to − 0.31; p < 0.001), and that acupuncture intervention showed good tolerance and 
safety in the treatment of anxiety disorder.

Conclusion:  Our findings suggest that acupuncture therapy aimed at reducing anxiety in patients with GAD has 
certain beneficial effects compared to controls. More RCTs with high quality should be conducted to fully under‑
stand the role of acupuncture in the treatment of various types of anxiety disorder. The protocol of this review was 
registered at the Prospero International Prospective Register of Systematic Reviews (Registration ID: PROSPERO 
2020CRD42020148536).
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Background
Anxiety disorders constitute the largest group of men-
tal disorders in most western societies and are a leading 
cause of disability [1]. New evidence shows that anxiety 
disorders are becoming a global problem, and that their 
prevalence is also increasing rapidly in developing coun-
tries [2, 3]. Anxiety disorder has become the most com-
mon mental disorder with a lifetime prevalence of 7.6% 
in China [4]. Individuals with anxiety disorder mani-
fest both physical and mental symptoms, which may be 

Open Access

Annals of General Psychiatry

*Correspondence:  lizhj8@ccmu.edu.cn
†Xiang-yun Yang and Ning-bo Yang are equal contribution as the co-first 
author
1 The National Clinical Research Center for Mental Disorders & Beijing Key 
Laboratory of Mental Disorders, Beijing Anding Hospital, Capital Medical 
University, No. 5 Ankang Hutong Deshengmen Wai, Xicheng District, 
Beijing 100088, China
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12991-021-00327-5&domain=pdf


Page 2 of 14Yang et al. Ann Gen Psychiatry            (2021) 20:9 

chronic, and result in decreased ability, heavy economic 
burden, and poor quality of life [1].

Although the selective 5-HT reuptake inhibitors 
(SSRIs) and cognitive behavioural therapy (CBT) are 
the first-line treatment choice for anxiety disorder, the 
clinical methods used in the treatment of anxiety disor-
der are still insufficient, and the proportion of patients 
receiving appropriate treatment is low [5]. Moreover, 
even if patients with anxiety disorder receive sufficient 
first-line treatment, at least one-third of the patients still 
have poor treatment response [6]. More patients prefer 
complementary and alternative medicine (CAM) such 
as relaxation techniques, nutritional supplements, mas-
sage, and acupuncture, because they cannot tolerate the 
side effects of long-term medication [7]. Acupuncture is 
now commonly recognized as an effective CAM therapy, 
has been widely used to treat mental disorders, and has 
proven to have good tolerance and fewer side effects [8].

A number of studies have shown that acupuncture has 
a positive effect on situational anxiety related to opera-
tions, dental treatment, and examinations [9–12]. There 
are also several reviews and meta-analyses that have 
shown that acupuncture has positive effects on state 
anxiety [13, 14]. Diogo et  al. [15] reviewed 13 studies 
published in English to explore the effectiveness of acu-
puncture for the treatment of patients with anxiety dis-
order, and found that acupuncture is an effective method 
with fewer side effects. However, they did not perform 
meta-analysis due to the heterogeneity of methods and 
poor experimental design in the included studies. More-
over, most of the studies in this review used the Hamil-
ton Anxiety (HAMA) scale or the self-rating Anxiety 
Scale (SAS) to score the severity of anxiety disorders of 
patients rather than strict diagnostic criteria. It is worth 
noting that the anxiety level, duration of symptoms, and 
social functional impairment of patients who meet the 
diagnostic criteria of anxiety disorder are much higher 
than those of patients experiencing simple state anxiety. 
Therefore, it is difficult to determine whether acupunc-
ture has a positive effect on anxiety disorders from that 
review.

The latest diagnostic criteria for anxiety disorders 
clearly define the classification of anxiety disorders, 
including panic disorder, phobias, social anxiety disor-
der, separation anxiety disorder, and generalised anxiety 
disorder (GAD) [1]. A number of clinical studies have 
proven that acupuncture is effective for anxiety disor-
ders, especially for GAD in China [16]. However, few 
systematic studies have paid attention to the efficacy of 
acupuncture on anxiety disorders in a Chinese popula-
tion. One study systematically reviewed the effect of acu-
puncture on GAD in a Chinese population and suggested 
that acupuncture was an effective and safe alternative 

therapy for GAD. But that review only included three 
studies whose results could not be combined because of 
their heterogeneity [17]. At present, there is not enough 
evidence to prove the efficacy and safety of acupuncture 
in patients with a definitive diagnosis of anxiety disorder.

To fill these gaps in the literature and to fully under-
stand the effectiveness of acupuncture for treating pri-
mary anxiety disorder, we performed this meta-analysis 
by systematically reviewing relevant studies published in 
both English and Chinese. Our goal was to determine the 
efficacy of acupuncture for treating patients with definite 
anxiety disorder. We also considered the side effects and 
treatment compliance of acupuncture therapy.

Methods
The protocol of this review was registered at the Prospero 
International Prospective Register of Systematic Reviews 
(Registration ID: PROSPERO 2020CRD42020148536, 
https​://www.crd.york.ac.uk/prosp​ero/displ​ay_recor​
d.php?ID=CRD42​02014​8536). We performed this review 
and meta-analysis according to the Preferred Report-
ing Items for Systematic Reviews and Meta-analysis 
(PRISMA) guidelines and the recommendations of the 
Cochrane Collaboration.

Literature search and selection
Two authors searched relevant literature from electronic 
databases including PubMed, Scopus, the Cochrane Cen-
tral Register of Controlled Trials (CENTRAL), Embase, 
and the Chinese databases WanFang data, VIP Chinese 
Sci tech periodical database, and China National Knowl-
edge Infrastructure (CNKI). The studies were restricted 
to peer-reviewed journal articles published between 
2000 and August 2019. The date last searched was March 
31, 2020. Searches were limited to those performed on 
human subjects and those written in English or Chi-
nese. The keyword ‘acupuncture*’ was used in combi-
nation with ‘anxiety’ or ‘anxiety disorder’ or ‘general 
anxiety disorder’ or ‘panic disorder’ or ‘phobias’ or ‘social 
anxiety disorder’ or ‘separation anxiety disorder’ and 
‘randomi*ed controlled trial’ or ‘controlled clinical trial’. 
The full PubMed search strategy is available in Additional 
file 1: Table S1.

We screened all relevant literature according to the 
inclusive and exclusive criteria. Study inclusion criteria 
were as follows: randomised controlled trials comparing 
acupuncture (including electroacupuncture) with a con-
trol condition (non-acupuncture, i.e. pharmacological 
treatment, sham acupuncture, other structured psycho-
therapies or standard care); use of standard diagnostic 
criteria to define anxiety disorder; both male and female 
adult subjects (age ≥ 18). Reduction of anxiety measured 
by accepted scales was the main outcome of interest. 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020148536
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020148536
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Studies that did not report specific anxiety scores were 
excluded.

After discarding duplicate studies, two authors (X.Y., 
N.Y.) independently screened the titles and abstracts 
of potentially eligible studies identified. Another two 
authors (F.H., S.R.) examined the full-text articles inde-
pendently and determined whether they met the inclu-
sion criteria. Any discrepancies were resolved through 
discussion with a third author.

Data extraction
Two authors (X.Y., N.Y.) independently extracted data 
using data extraction forms, and two other authors 
checked the data. The data included study characteris-
tics and participants (i.e., study population, sample size, 
age, gender, intervention form, delivery mode, acupoint 
of acupuncture therapy, condition of control group), and 
the outcomes measured from the selected studies. We 
selected anxious symptom, the core feature of anxiety 
disorder, as the main outcome. We also selected addi-
tional outcomes including dropout rate and side effects. 
For studies with follow-up, we extracted the results 
acquired at the end of treatment rather than after follow-
up. The data of the Chinese studies were translated into 
English by two authors (X.Y., N.Y.) who are fluent in Eng-
lish and Mandarin. All data were re-checked for discrep-
ancies and consensus was achieved by discussion.

Assessment of risk of bias in included studies
Two authors independently assessed risk of bias for each 
study using the Cochrane Collaboration ‘Risk of bias’ 
tool, which consists of seven domains (sequence genera-
tion, allocation concealment, blinding of participants, 
personnel and outcome assessors, incomplete outcome 
data, selective outcome reporting, and other sources of 
bias). The risk of each domain was rated as high, low or 
unclear [18].

Data analysis
Meta-analyses were conducted using RevMan analy-
ses software (RevMan 5.3) [19]. This meta-analysis ana-
lysed per protocol analyses data of reduction of anxiety, 
because the measurement of anxiety was continuous 
data. We also analysed the intention-to-treat (ITT) data 
of subjects who had received intervention and were 
evaluated for symptoms of anxiety at least once after the 
intervention. A separate meta-analysis was performed 
for each outcome of interest. The included outcomes 
were reported in at least three studies. The standard-
ized mean difference (SMD) was the effect measure for 
continuous variables, because the outcomes were meas-
ured using different scales. To calculate SMD, we used 

post-intervention means and their standard deviations. 
The random-effects meta-analysis was used.

Statistical heterogeneity of the RCTs was assessed using 
I2 statistics and its 95% CI with R. I2 > 50% or p < 0.05 
indicated significant heterogeneity. A two-sided p ≤ 0.05 
was considered significant. Potential publication bias was 
investigated using visual assessment of the funnel plot 
(plots of effect estimates against sample size) calculated 
by RevMan Analyses software. Publication bias may lead 
to asymmetrical funnel plots. We further quantified the 
asymmetry of funnel plots of studies using Egger’s test 
with R.

Subgroup analyses were conducted for anxiety symp-
toms to explore potential factors contributing to het-
erogeneity. The pooled mean difference was evaluated 
for each subgroup, and differences in mean differences 
between the subgroups (with a minimum of three studies) 
were examined. The subgroups were the type of anxiety 
assessment (clinician-assessment versus self-assessment); 
duration of acupuncture intervention (≥ 6  weeks ver-
sus < 6  weeks); and control condition (western medicine 
versus other Chinese traditional treatment).

Results
Literature search results
The PRISMA flowchart (Fig.  1) shows the details of the 
literature search. The initial electronic search revealed 
2139 studies, among which 415 duplicate articles were 
removed. Two assessors screened the title and abstracts 
of the remaining 1724 studies, and 1600 articles were 
then deleted, because they did not fulfil the inclusion 

Fig. 1  Flowchart for literature search and selection in this review and 
meta-analysis
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criteria. Next, 124 full texts were examined carefully 
according to our inclusion and exclusion criteria. Finally, 
20 RCTs were included in this systematic review and 
meta-analysis.

Characteristics of included studies and participants
Full details of the characteristics of included studies are 
displayed in Table 1. Except for two studies published in 
English [24, 37], the rest were published in Chinese. All 
included studies were designed for patients with GAD 
[20–39]. The diagnosis of anxiety disorder in these stud-
ies was based on the criteria of diagnostic and statistical 
manual of mental disorders (DSM) or the third edition 
of Chinese classification of mental diseases (CCMD-3). 
All studies measured anxious symptoms before and after 
intervention, and two studies also measured the change 
of depressive symptoms. For the evaluation of anxiety 
symptoms, 15 studies used HAMA, a scale that needs to 
be evaluated by doctors, and 5 studies used self-assess-
ment scales including SAS and 7-item Patient Health 
Questionnaire section for anxiety (PHQ-7). Two studies 
used electroacupuncture as an intervention, and others 
performed common acupuncture therapy. Sixteen studies 
chose western medicine including paroxetine, trazodone 
hydrochloride, and other anti-anxiety drugs as control. 
Three studies used other Chinese traditional treatment 
including self-acupoint massage, auricular point sticking 
therapy, and Chinese traditional medicine as controls. 
Only one study used sham acupuncture as control.

According to “Standards for Reporting Interventions 
in Clinical Trials of Acupuncture” (STRICTA), 12 of 
the included studies reported the types of needles used, 
including the diameter and length as well as the manu-
facturer and/or the material, and the others reported 
only the types of needles. All the studies reported the 
acupoints used, and the selection of acupoints was based 
on traditional acupuncture theory. Seventeen studies 
reported “de qi” sensations, where reportage of such was 
recommended.

Risk of bias
The 20 included studies adopted parallel design, show-
ing various degrees of bias susceptibility (Fig.  2). Only 
eight studies described a method of adequate randomi-
zation, the other four studies reported concealed alloca-
tion, although the word “randomisation” appeared in all 
the articles. Most studies did not describe how to prevent 
performance bias and detection bias. There was low risk 
on attrition bias and reporting bias in most studies.

Effects of acupuncture therapy on anxiety symptoms
Twenty studies (n = 1823) were included in the ran-
dom-effects meta-analysis comparing the effect 

of acupuncture and control conditions on anxiety 
symptoms. Due to the lack of ITT data, we did the 
meta-analysis using per-protocol analyses data of all 
included studies. As shown in Figs.  3, 4 and 5, acu-
puncture was more effective than the control condi-
tion in reducing symptoms of anxiety, with a standard 
mean effect size of − 0.41 (95% CI − 0.50 to − 0.31; 
p < 0.001). The heterogeneity of these studies was 
statistically significant (I2 = 82%, 95% CI 0.74–0.83; 
p < 0.001).

Subsequent subgroup analyses were performed to 
explore potential factors contributing to heterogene-
ity. First, we conducted pre-planned subgroup meta-
analyses for anxiety symptoms between two groups 
using either the clinician-assessment or the self-
assessment scale to evaluate the reduction of anxiety. 
As shown in Fig.  3, acupuncture had better effect on 
reducing anxiety symptom than control condition in 
both groups, with a SMD of − 0.27 (95% CI − 0.38 to 
− 0.15; p < 0.001), and − 0.73 (95% CI − 0.90 to − 0.55; 
p < 0.001), respectively. The group using the self-assess-
ment scale for anxious symptoms showed a better 
effect than the group using the clinician-assessment 
scale (p < 0.001). The heterogeneity of the studies in the 
group using the clinician-assessment scale was statisti-
cally significant (I2 = 79%, 95% CI 0.66–0. 87; p < 0.001). 
The heterogeneity of the studies in the group using the 
self-assessment scale was also statistically significant 
(I2 = 82%, 95% CI 0.59–0.92; p < 0.001).

Second, a subgroup meta-analysis for anxiety symp-
toms was performed between two groups with longer 
or shorter duration of acupuncture (≥ 6  weeks ver-
sus < 6  weeks). The results showed that acupuncture 
had a better effect on anxiety symptoms in both groups 
(see Fig. 4). However, the group treated with acupunc-
ture for a shorter duration showed a better effect than 
the group treated for a longer duration (p = 0.01). The 
heterogeneity of two groups was also statistically sig-
nificant (I2 = 81%, 95% CI 0.65–0.89, p < 0.001; I2 = 84%, 
95% CI 0.72–0.91, p < 0.001).

Third, a subgroup meta-analysis for anxiety symp-
toms was performed between two groups using differ-
ent control conditions (western medicine versus other 
Chinese traditional treatment). As shown in Fig.  5, 
acupuncture had a better effect on anxiety than west-
ern medicine with a SMD of − 0.44 (95% CI − 0.54 
to − 0.34, p < 0.001). There was no significant differ-
ence between acupuncture and other Chinese tradi-
tional treatments (SMD: − 0.10, 95% CI − 0.39 to 0.20; 
p > 0.05). The heterogeneity of two groups was also 
statistically significant (I2 = 84%, 95% CI 0.75–0.89, 
p < 0.001; I2 = 68%, 95% CI 0.20–0.91, p < 0.001).
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Fig. 2  Risk of bias. a Each risk of bias item presented as percentages across all included studies. b Each risk of bias item in each study

Fig. 3  Forest plot of the effect of acupuncture on anxious symptoms in all studies and subgroups using different scales for anxiety assessment
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Fig. 4  Forest plot of the effect of acupuncture on anxious symptoms in all studies and subgroups using different durations of acupuncture

Fig. 5  Forest plot of the effect of acupuncture on anxious symptoms in all studies and subgroups using different control conditions



Page 11 of 14Yang et al. Ann Gen Psychiatry            (2021) 20:9 	

Publication bias
Funnel plots of the primary outcome in all studies and 
subgroups are presented in Fig.  6. Visual assessment of 
the funnel plots suggests that publication bias is unlikely 
to affect the overall results of this meta-analysis. We 
further performed Egger’s test to quantify the publica-
tion bias. The results showed that the asymmetry of the 
funnel plot in all studies was not significant (t = − 0.34, 
p = 0.74). The asymmetry of the funnel plot in 15 studies 
using HAMA as anxiety assessment (t = − 1.19, p = 0.25), 
and 16 studies using western medicine as a control con-
dition (t = − 0.57, p = 0.58) was also not significant. Due 
to the small number of studies in the group using the 
self-assessment scale for anxiety (k = 5) and in the group 
using other Chinese traditional treatment as control con-
ditions, we were unable to test their specific publication 
bias. The publication bias of groups with longer acupunc-
ture duration (≥ 6  weeks) and those with shorter dura-
tion (< 6 weeks) was not significant (t = − 0.72, p = 0.49; 
t = − 0.31, p = 0.77).

Side effects and treatment compliance
Seven studies reported the occurrence of side effects dur-
ing the intervention and showed that fewer side effects 
occurred in the acupuncture group compared to the 
control group. The most common adverse events dur-
ing acupuncture were needle pain, hematoma, faintness 
during acupuncture treatment, and bleeding. Four stud-
ies reported that the dropout rate was less than 20% dur-
ing acupuncture therapy, and it was lower or equal to the 
dropout rate for control groups. There was no measure-
ment of anxiety in dropout subjects after intervention in 
those four studies. In summary, acupuncture interven-
tion showed good tolerance and safety. Meta-analysis 

was not performed for the outcome variables concerning 
safety and compliance due to the lack of available data.

Discussion
Anxiety is a core manifestation of anxiety disorder, which 
is characterized by persistent fear and despair, and is 
accompanied by the development of physical symp-
toms such as tachycardia, tension, pain, and inability to 
relax. Several reviews and meta-analyses have proven 
the positive effect of acupuncture on reducing state anxi-
ety [8–11]. To our knowledge, there have been no other 
meta-analyses of RCTs conducted concerning the effec-
tiveness of acupuncture on anxiety disorder. Our meta-
analysis of 20 RCTs showed the effects of acupuncture on 
reducing anxious symptoms in patients with anxiety dis-
order. In addition, we conducted a subgroup meta-analy-
sis to explore the possible factors affecting acupuncture 
efficacy and heterogeneity in all studies. Furthermore, 
our results showed that acupuncture is safe and has good 
compliance.

It is worth noting that all included studies examined the 
effectiveness of acupuncture on GAD. GAD is the most 
common anxiety disorder that is characterized by exces-
sive, uncontrollable, unexplained, and often irrational 
worry. One previous systematic review that included only 
three RCTs suggested that acupuncture is an effective 
and safe alternative therapy for GAD [17]. In this study, 
we conducted meta-analysis of even more RCTs to fur-
ther show the efficacy of acupuncture in the treatment of 
GAD.

Previous studies suggested that acupuncture may 
be used in emergency conditions involving emotional 
trauma, because the tools for acupuncture are conveni-
ently portable, and acupuncture therapies are very cheap 

Fig. 6  Funnel plots of all studies and subgroups. a The subgroups included the group using HAMA and the group using self-assessment for anxiety 
assessment. b The subgroups included the group with a longer duration of acupuncture treatment (≥ 6 weeks) and the group with a shorter 
duration of acupuncture treatment (< 6 weeks). c The subgroups included the group using western medicine as the control condition and the 
group using other traditional Chinese treatments as control conditions
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and safe [40, 41]. Anxiety disorder also comprises other 
psychiatric conditions such as panic disorder, phobias, 
social anxiety disorder, and separation anxiety disorder 
[1]. To our knowledge, few studies have explored the 
effect of acupuncture on other anxiety disorders except 
GAD [15, 16]. Thus, the current results cannot be over-
interpreted to suggest a positive effect of acupuncture on 
all types of anxiety disorder. In the future, well-designed 
studies for more types of anxiety disorder are needed to 
expand the applications of acupuncture.

It should also be noted that all included studies were 
conducted in China. During the process of literature 
search, we found a number of studies conducted in West-
ern countries that explore the effects of acupuncture on 
state anxiety [12, 13]. In contrast, most Chinese studies 
examined the efficacy of acupuncture for treating anxi-
ety disorder. This phenomenon suggests that there is a 
different understanding and a different level of concern 
for state anxiety and anxiety disorder between Western 
countries and China. For a long time, Chinese people 
have neglected emotional problems, and only when the 
illness is serious enough to affect social functions do they 
pay attention to it [16]. Therefore, most of the patients 
who went to the hospital were diagnosed with anxiety 
disorder. Compared with medication, Chinese patients 
are more willing to accept acupuncture therapy because 
of its fewer adverse effects. Although different groups of 
people with varied cultural backgrounds have different 
acceptance of acupuncture, current findings provide evi-
dence for the application of acupuncture in the treatment 
of anxiety disorder in more regions.

Subsequent subgroup analyses were performed to 
explore the different effects of acupuncture on anxiety 
in studies with different design. First, we performed a 
subgroup meta-analysis between two groups using clini-
cian-assessment or self-assessment scales to evaluate the 
reduction of anxiety. The result showed that acupuncture 
has better effect on reducing anxious symptoms than 
control conditions in both the group using the HAMA 
scale and the group using the self-assessment scale. 
The effect in the group using self-assessment scales was 
greater than in the group using HAMA. This suggests 
that the effect of acupuncture on anxiety disorder might 
be overestimated using self-assessment scale to judge the 
reduction of anxiety symptoms, and that the participants’ 
subjective judgment might be not rigorous enough. To 
improve the accuracy and consistency of scoring the effi-
cacy of acupuncture, clinician-assessment should be used 
to strengthen objective evaluations [42].

Second, a subgroup meta-analysis for anxiety symp-
toms was performed between two groups with longer 
or shorter duration of acupuncture (≥ 6  weeks ver-
sus < 6  weeks). We found that the group treated with 

acupuncture for a shorter duration showed a better 
effect compared to the group treated for a longer dura-
tion. This result, consistent with other studies, suggests 
that acupuncture works earlier and can quickly relieve 
anxiety within 6 weeks. However, anti-anxiety medicine 
and other interventions take effect slowly and showed 
efficacy after 6 weeks. Therefore, after 6 weeks, the effect 
of acupuncture was no different from that of other inter-
ventions. This finding suggests that that acupuncture can 
be used in the early stages of treatment for anxiety dis-
order, and can improve the first 6 weeks of the course of 
treatment.

Third, we performed a subgroup meta-analysis between 
two groups using different control conditions. The results 
showed that the group using western medicine as a con-
trol showed better effect of acupuncture on anxiety than 
the group using other Chinese traditional treatments 
as controls. The studies included in this meta-analysis 
only observed the short-term efficacy and did not fol-
low-up the long-term efficacy. Thus, one reason for this 
result may be that western medicine takes effect slowly. 
Another reason for this result may be that Chinese peo-
ple prefer to use traditional Chinese treatments, such 
as acupoint massage. It should be noted that there are 
only three studies using other Chinese traditional treat-
ment, which also limits the reliability of this result. More 
research is needed to strengthen this finding.

High heterogeneity was observed in the pooled effects 
in this meta-analysis. Since significant heterogeneity is a 
common problem for continuous variables in meta-anal-
ysis, we chose the random effect model to combine the 
effects to partially eliminate the effect of heterogeneity. In 
subgroup analysis, we found that the effectiveness of acu-
puncture in reducing anxiety symptoms varied between 
groups with different study design. This suggests that the 
heterogeneity we observed may be due to the different 
measurement tools used for anxiety, different duration 
of acupuncture, and different set of control conditions. 
Therefore, considering the high heterogeneity, the results 
of this study need to be interpreted carefully.

Acupoints that are targeted for calming the mind, 
refreshing the brain and opening the orifices, soothing 
the liver, and strengthening the spleen were selected, 
including Baihui, Yintang, Sishencong, shenting, as were 
other head acupoints, including Neiguan, Xinshu, juey-
inshu, Sanyinjiao, Zusanli, and Taichong, and other dis-
tal and back acupoints [16]. Generally, the acupoints 
selected in all studies were consistent in this meta-anal-
ysis. However, only two studies reported the manual of 
acupuncture therapy. Although the biological mechanism 
of acupuncture therapy remains unclear, some studies 
have provided evidence to explain the neuro-mechanism 
of acupuncture. In animal models, both behavioural and 
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biochemical marker changes occur when acupuncture is 
used to reduce anxiety [6, 7]. In the future, more well-
designed studies using a standard manual of acupuncture 
are needed to further confirm the efficacy of acupuncture 
in the treatment of anxiety disorder and to explore its 
biological mechanism.

A few of the studies reported side effects during inter-
ventions and suggested that acupuncture is relatively 
safer than control treatments. Consistent with other 
studies, the common adverse events during acupunc-
ture therapy were needle pain, hematoma, faintness, and 
bleeding [43]. In all of the studies, the dropout rate of the 
acupuncture group was less than 20%, similar to that of 
the control groups. In summary, our findings show that 
acupuncture has good compliance and is safe for the 
treatment of anxiety disorder.

Limitations
The present meta-analysis has several limitations. First, 
although we performed randomised effect analysis and 
subgroup analysis, the heterogeneity was significant in 
the pooled effects. Second, since all studies were per-
formed in China, the representativeness of our current 
results may be insufficient due to the regional and eth-
nic restrictions. Third, all included studies explored the 
effectiveness of acupuncture on one kind of anxiety dis-
order—GAD. The effect of acupuncture on other types of 
anxiety disorder has not been reported. Moreover, most 
articles were published in Chinese; therefore, there may 
be a language bias. Potentially relevant papers in other 
important languages were not included in this review. 
Finally, we used text words instead of Medical Subject 
Headings as search strategy, and did not search manually, 
which may lead to incomplete search. Thus, current find-
ings need to be considered carefully. In brief, more RCTs 
with high quality are needed to further prove the efficacy 
of acupuncture on anxiety disorder in different popula-
tion in the future.

Conclusion
In conclusion, this meta-analysis suggests that acupunc-
ture therapy aimed at reducing anxiety in patients with 
GAD has certain beneficial effects compared to non-
acupuncture therapy. More high-quality RCTs should be 
conducted to fully understand the role of acupuncture in 
the treatment of anxiety disorder.
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