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Objective: We aimed to explore the hotspots and frontiers of systematic review/meta- 
analysis on acupuncture therapy according to bibliometric methods.
Methods: Systematic review/meta-analysis articles on acupuncture therapy were 
retrieved from the Web of Science Core Collection. We used CiteSpace 5.6.R5 to 
analyze annual publication, categories, countries, institutions, journals, authors, cited 
references, and keywords through visual maps to explore the research hotspots and 
trends.
Results: An analysis of 1189 articles in English showed that the total number of publica-
tions continually increased in the last 12 years. General medicine was the most used 
category, and the country and institution ranking highest in this field were China and 
Beijing University of Chinese Medicine, respectively. The Journal of Alternative and 
Complementary Medicine was the most prolific journal, and Cochrane Database of 
Systematic Reviews was the most cited journal. Myeong Soo Lee was the most productive 
author, and J.P.T. Higgins ranked first in frequency among the cited authors. In the cited 
references, the top two were Cochrane Handbook for Systematic Reviews of Interventions 
and the Standards for Reporting Interventions in Clinical Trials of Acupuncture 
(STRICTA). As for keywords, there were 6 main frontiers including interventions, disease, 
patient, comparisons, study types, and outcomes. The first disease was pain, while the 
intervention was electroacupuncture (EA).
Conclusion: The present study examined the research trends in systematic reviews and 
meta-analysis on acupuncture therapy through bibliometric methods and revealed potential 
future hotspots of research in this field.
Keywords: acupuncture, systematic review, meta-analysis, CiteSpace, bibliometric analysis

Introduction
Evidence-based medicine (EBM) refers to the medical process that applies the best 
research evidence to clinical practice.1 The evidence is mainly from randomized con-
trolled trials with large samples and systematic review/meta-analysis.2 As the core 
research method of EBM, meta-analysis collects quantities of current research results 
and conducts a comprehensive and systematic quality evaluation to reach reliable 
conclusions,3 which is at the top of the evidence pyramid with high repeatability and 
reliability.4,5

It is necessary to introduce EBM into the field of traditional Chinese medicine (TCM) 
characterized by syndrome differentiation and treatment if we want to make TCM from 
individual to group.6,7 Acupuncture, as one of the important disciplines in TCM, is 
a simple, efficient, economical, and safe means for treating pain syndromes,8–11 chronic 

Correspondence: Xiaolin Ye  
College of Basic Medical Science, Zhejiang 
Chinese Medical University, Hangzhou 
City, Zhejiang Province, People’s Republic 
of China  
Tel +86 18858142475  
Email yexl84@aliyun.com

submit your manuscript | www.dovepress.com Journal of Pain Research 2021:14 561–573                                                                     561

http://doi.org/10.2147/JPR.S290516 

DovePress © 2021 Jiang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Pain Research                                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

Jo
ur

na
l o

f P
ai

n 
R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-3567-2205
http://orcid.org/0000-0001-7579-6814
http://orcid.org/0000-0001-6955-5766
mailto:yexl84@aliyun.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


inflammatory disorders,12,13 and other indications and has 
become a major part of international complementary and alter-
native medicine.14 With the development of EBM, the quantity 
of literature on systematic review/meta-analysis and guidelines 
related to acupuncture therapy is increasing, which means that 
acupuncture is becoming a standardized and normal therapy. 
However, there is still a lack of summary and evaluation of the 
literature and research results on acupuncture, as well as the 
classification of research directions, promising and popular 
research areas, and developmental trends in this field.

CiteSpace is visualization software that can identify 
new trends and demonstrate new dynamics.15,16 Through 
co-occurrence and co-citation analysis of authors, key-
words, and references in related literature, we used 
CiteSpace to explore the current status of research on 
systematic review/meta-analysis of acupuncture therapy.

Materials and Methods
Data Collection
All data were obtained from the Web of Science Core 
Collection via the Zhejiang Chinese Medical University 
Libraries website on August 30th, 2020. It included only 
those articles and reviews in English without time limitations. 
The strategy consisted of three parts. First, “acupuncture” was 
used as the subject term, combined with corresponding free 
terms such as electroacupuncture, auricular acupuncture, mox-
ibustion, etc., and a total of 13,152 records were retrieved. We 
then used “meta-analysis” and “systematic review” as the 
subject terms, combined with corresponding free terms such 
as meta-analysis, which retrieved a total of 265,143 records. 
Finally, we merged the above two queries, and 1786 records 
were retrieved (See Table 1 for specific search strategies and 
results).

Analysis Tools
We manually deleted duplicate and irrelevant data. As 
a result, we retained 1189 records. Then, we imported the 
data into CiteSpace5.6.R5 to perform bibliometric analysis. 
The visual map mainly included nodes and the links between 
nodes. The size of the nodes indicated frequency, and the 
links between nodes meant that these two nodes appeared 
together in the same literature. The thicker the links were, the 
more co-occurrence they had. In addition, the color of links 
represented the year they first appeared. The color of the 
nodes represented the year as well, and the warmer the 
color, the newer the year.17 The node with a purple ring 
showed high centrality, connecting the other two nodes and 

playing an important intermediary role and is usually per-
ceived as representing a turning point in a field.18 The para-
meters of CiteSpace5.6.R5 were set as below: ①Time slicing 
was from 2008 to 2020, years per slice.1 ②All options in the 
term source were selected. ③one node type was selected at 
a time. ④All thresholds were (c,c,ccv:2,2,20;4,3,20;4,3,20) 
except Figure 4B (c,c,ccv:10,10,20;4,3,20;4,3,20) and 
Figure 5A–C (c,c,ccv:5,5,20;4,3,20;4,3,20). ⑤Each figure’s 
pruning was (pathfinder, pruning sliced networks and prun-
ing the merged network) except Figures 4A and 
5A–C (without pruning).

Results and Discussion
Annual Publication
A total of 1189 records were included, and the amount 
of literature had consistently increased over the past 12 
years (Figure 1), especially in 2019. It would continue 
to increase in 2020. From the prominent increase in the 
amount of literature, we found great importance was 
attached to EBM in acupuncture, which has also 
actively utilized modern medical research methods to 
improve the quality of scientific research and promote 
the development of acupuncture science.

Analysis of Categories
After an analysis by CiteSpace, 46 categories were found. 
Table 2 shows the frequency of the top 10 categories. As 

Table 1 The Topic Search Queries

Set Results Search Query

#1 13,152 TOPIC: (acupuncture) OR TOPIC: (acupuncture 
therapy) OR TOPIC: (Acupuncture Points) OR 

TOPIC: (acupuncture point) OR TOPIC: 

(Acupoint) OR TOPIC: (Acupoints) OR TOPIC: 
(Acupuncture, Ear) OR TOPIC: (Auricular 

Acupuncture) OR TOPIC: (body acupuncture) OR 

TOPIC: (Electroacupuncture) OR TOPIC: (electro- 
acupuncture) OR TOPIC: (Moxibustion) AND 

DOCUMENT TYPES: (Article OR Review) AND 

LANGUAGE: (English) Indexes=SCI-EXPANDED, 
CCR-EXPANDED, IC Timespan=All years

#2 265,143 TOPIC: (Network Meta-Analysis) OR TOPIC: 
(Meta-Analysis) OR TOPIC: (meta analysis) OR 

TOPIC: (Systematic Review) AND DOCUMENT 

TYPES: (Article OR Review) AND LANGUAGE: 
(English) Indexes=SCI-EXPANDED, CCR- 

EXPANDED, IC Timespan=All years

#3 1786 #1 AND #2
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we can see, Integrative & Complementary Medicine 
ranked first with 449 articles, followed by General & 
Internal Medicine (340), Neuroscience & Neurology 
(102), Clinical Neurology (82), Obstetrics & Gynecology 
(47). Oncology (32), in ninth place, ranked first in central-
ity (0.36). Through categories analysis, we learned that 
systematic review and meta-analysis related to acupunc-
ture had covered most medical disciplines, especially gen-
eral medicine, neurology, obstetrics and gynecology, and 
oncology.

Analysis of Journals and Cited Journals
The top 10 journals are listed by the number of publications in 
Table 3. In general, they were mainly comprehensive such as 
the Journal of Alternative and Complementary Medicine 

(J Altern Complem Med) without significant difference in the 
number of publications from Neural Regeneration Research 
(Neural Regen Res) and Supportive Care in Cancer (Support 
Care Cancer) and it suggested that acupuncture had been 
widely used in the treatment of tumor and neurological dis-
eases to some extent.

A cited journal map (Figure 2) included 680 nodes and 951 
links, and top 5 among them in frequency and centrality are 
shown in Table 4. The cited journals could be divided into four 
types: the first was associated with acupuncture, with 
a relatively low impact factor, such as Acupuncture in 
Medicine (Acupunct Med), Journal of Alternative and 
Complementary Medicine (J Altern Complem Med), 
Evidence-Based Complementary and Alternative Medicine 
(Evid-based Compl Alt), and Clinical Journal of 
Acupuncture and Moxibustion (J Clin Acupunct Moxi). 
The second was related to disease, such as Anesthesiology 
(Anesthesiology), Sleep Medicine Reviews (Sleep Med Rev), 
Support Care in Cancer (Support Care Cancer). Cochrane 
Database of Systematic Reviews (Cochrane Db Syst Rev) 
was the third type in connection with EBM, and BMJ-British 
Medical Journal (BMJ-Brit Med J), Hong Kong Medical 
Journal (Hong Kong Med J) vesting in synthesizing journal 
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Figure 1 The annual number of publications on acupuncture therapy related 
systematic review/meta analysis between 2008 to 2020.

Table 2 The Top 10 Categories on Acupuncture Therapy 
Related Systematic Review/Meta Analysis

Rank Freq Categories

1 449 Integrative & Complementary Medicine

2 340 General & Internal Medicine

3 102 Neuroscience & Neurology

4 82 Clinical Neurology

5 47 Obstetrics & Gynecology

6 40 Science & Technology - other topics

7 40 Multidisciplinary Sciences

8 40 Neurosciences

9 32 Oncology

10 26 Research & Experimental Medicine

Table 3 The Top 10 Journals on Acupuncture Therapy Related 
Systematic Review/Meta Analysis

Rank Publications Journal IF 
(2019)

1 13 Journal of Alternative and 

Complementary Medicine

2.109

2 12 Complementary Therapies in 

Medicine

2.063

3 11 Evidence-based Complementary 
and Alternative Medicine

1.813

4 11 European Journal of Integrative 
Medicine

0.974

5 11 BMC Complementary and 
Alternative Medicine

2.833

6 9 PLoS One 2.74

7 9 Chinese Journal of Integrative 

Medicine

1.545

8 8 Neural Regeneration Research 3.171

9 8 BMJ Open 2.496

10 7 Supportive Care in Cancer 2.635

Journal of Pain Research 2021:14                                                                                            submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
563

Dovepress                                                                                                                                                             Jiang et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


were the last type. BMJ-Brit Med J with a high impact factor 
and ranked second in the frequency of cited journals. In addi-
tion, two of its documents about PRISMA statements for 
systematic review and meta-analysis protocols and the 
Cochrane Collaboration tool for randomized trials also ranked 
in the frequency of cited references. As a higher-level evi-
dence, RCT is often used for meta-analysis in order to obtain 
credible results.

Distribution of Countries and Institutions
The distribution of countries map (Figure 3A) shows 45 coun-
tries had published related literature, and the top five countries 

are displayed in Table 5. China was the most productive one, 
publishing 683 articles, surpassing South Korea (196), 
England (145), United States (138), and Australia (91). In 
terms of centrality, the top five countries were Italy (1.12), 
Sweden (0.8), Denmark (0.55), Switzerland (0.41), and 
Germany (0.39), so we could see Italy and Sweden had close 
cooperation with other countries in the systematic review and 
meta-analysis of acupuncture. In addition, some countries 
formed small-scale cooperative groups, but there was a lack 
of cooperation among countries. However, it did not fully 
represent the lack of cooperation in the application of acupunc-
ture therapy among them.

Figure 2 The cited journal map on acupuncture therapy related systematic review/meta analysis. (The nodes in the map represent journals, and lines between the nodes 
represent co-citation relationships. The various colors in the nodes represent the different years. The larger the node area, the greater the number of citations. The purple 
ring represents centrality, and nodes with high centrality are considered as pivotal points in the literature.).
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The distribution of institutions map (Figure 3B) con-
sists of 425 nodes and 627 links. Table 6 shows the top 
five institutions and Beijing University of Chinese 
Medicine published the most articles (113), followed by 
KyungHee University (102), which also ranked in the top 
three in terms of centrality. Generally speaking, the insti-
tutions were mostly universities, and some were hospitals. 
Chengdu University of Traditional Chinese Medicine, as 

one of the EBM centers, published 87 articles, and its 
affiliated hospital (Hospital Chengdu University of 
Traditional Chinese Medicine) also published 19 articles. 
However, another EBM center, Sichuan University, had 
fewer than 20 articles. Cooperation among institutions 
was mostly national, except for some transnational coop-
eration, for example, RMIT University located in Australia 
cooperated with Guangzhou University of Chinese 

Table 4 The Top 5 Frequency and Centrality of Cited Journals on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Cited Journal IF 
(2019)

Rank Centrality Cited Journal IF 
(2019)

1 610 Cochrane Database of Systematic Reviews 30.223 1 0.27 Anesthesiology 7.067

2 588 BMJ-British Medical Journal 7.89 2 0.24 Journal of Clinical Acupuncture and 
Moxibustion

/

3 537 Acupuncture in Medicine 2.219 3 0.17 Sleep medicine Reviews 9.613

4 532 Journal of Alternative and Complementary 
Medicine

2.109 4 0.15 Supportive Care in Cancer 2.635

5 493 Evidence-based Complementary and 
Alternative Medicine

1.813 5 0.15 Hong Kong Medical Journal 1.679

Figure 3 (A) shows the countries map on acupuncture therapy related systematic review/meta analysis (The nodes in the map represent countries. The lines between the 
nodes represent cooperation relationships. The various colors in the nodes represent the different years, and the larger the area of the node, the larger the number of 
publications. The purple ring represents centrality, and nodes with high centrality are considered as pivotal points in the literature.). (B) shows the institutions map on 
acupuncture therapy related systematic review/meta analysis (The nodes in the map represent institutions. The lines between the nodes represent cooperation relationships. 
The various colors in the nodes represent the different years, and the larger the area of the node, the larger the number of publications. The purple ring represents 
centrality, and nodes with high centrality are considered as pivotal points in the literature.).
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Medicine and Nanjing University of Chinese Medicine, 
and the Korea Institute of Oriental Medicine collaborated 
with the University of Exeter of England and Beijing 
University of Chinese Medicine. Most institutions, how-
ever, did not work closely together.

Analysis of Authors and Cited Authors
The authors co-occurrence map (Figure 4A) shows the coop-
erative relationships among the authors, and it contains 90 
nodes and 198 links. Table 7 shows the top 10 authors in 
terms of publication volume and centrality. The most prolific 
author, with 65 papers in this field, is Myeong Soo Lee from the 
Korea Institute of Oriental Medicine, and he is also the founder 
of the International Society for Complementary Medicine 
Research and a consultant to the Cochrane Collaboration in 
complementary and alternative medicine. The second-ranked 
author was Edzard Ernst, a professor of complementary med-
icine at the University of Exeter, who has published over 30 
articles together with Myeong Soo Lee, and their articles 
covered many diseases, such as musculoskeletal pain, stroke, 
cancer pain, arrhythmia, Parkinson’s disease, rheumatoid 
arthritis, and others.19–24 Jianping Liu, Hugh MacPherson, 
Fanrong Liang, Ying Li, Zhishun Liu, Byung-Cheul Shin, 
and Tae-young Choi all formed a small cooperative group 

separately, whereas previously there was little cooperation 
among groups.

A total of 354 nodes and 445 links (Figure 4B) constituted 
the map of cited authors. J.P.T. Higgins was the most cited 
author, followed by D Moher, Hugh MacPherson, Edzard 
Ernst, and Klaus Linde. The top five cited authors in terms of 
centrality (Table 8) included G. Deng, Patricia M. Barnes, 
E. Manheimer, D.C. Cherkin, and M.K. Garcia. Higgins was 
the author of Cochrane Handbook for Systematic Reviews of 
Interventions Version 5.1.0,25 and it instructed researchers to 
follow scientific procedures to obtain credible results. 
D. Moher, ranking second, authored the PRISMA statement 
about systematic reviews and meta-analyses,26–28 and was 
always cited together with Higgins. Obviously, they have had 
significant academic influence in the field. It is worth mention-
ing that although the articles by the top-ranked cited authors 
were mostly published before 2010, they have been frequently 
cited in the past 2 years, which suggests that acupuncture 
researchers are paying more attention to EBM. Only one article 
written by Klaus Linde about an RCT of acupuncture for 
migraine was a clinical study.29

Analysis of Cited References
A total of 173 references were extracted from 1189 records to 
analyze cited references (Figure 5A). The top 10 references in 

Figure 4 (A) shows the authors map on acupuncture therapy related systematic review/meta analysis (The nodes in the map represent authors, and lines between the 
nodes represent the collaborative relationships. The various colors in the nodes represent the different years, and the larger the node area, the greater the number of 
publications.). (B) shows the cited authors map on acupuncture therapy related systematic review/meta analysis (The nodes in the map represent cited authors, and lines 
between the nodes represent co-citation relationships. The various colors in the nodes represent the different years. The larger the node area, the greater the number of 
citations. The purple ring represents centrality, and nodes with high centrality are considered to be pivotal points in the literature.).
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frequency and centrality are listed in Tables 9 and 10. 
Furthermore, determine the knowledge structure of this field, 
cluster analysis was carried out. With a modularity Q of 0.6392 
and a mean silhouette of 0.6803, the cluster map (Figure 5B) 
consisted of 173 nodes and 538 links. And the value of 

modularity Q and mean silhouette meant that the clusters 
were rational.

According to the ranking of frequency and centrality in 
cited references, most were methodological studies, and 
they were always referred to as the standards for 

Figure 5 (A) shows the cited references map on acupuncture therapy related systematic review/meta analysis (The nodes in the map represent cited references, and lines 
between the nodes represent co-citation relationships. The various colors in the nodes represent the different years, and the larger the node area, the greater the number of 
citations. The purple ring represents centrality, and nodes with high centrality are considered as pivotal points in the literature.). (B) shows the cluster view map of cited 
references on acupuncture therapy related systematic review/meta analysis (The various colors in the clusters represent the different years, and the larger the cluster area, 
the greater the number of citations. The nodes in the map represent cited references. The purple ring represents centrality, and nodes with high centrality are considered as 
pivotal points in the literature.). (C) shows the timeline view map of cited references on acupuncture therapy related systematic review/meta analysis (The various colors of 
timeline and labels represent the different years. The nodes in the map represent cited references, and lines between the nodes represent co-citation relationships. And the 
larger the node area, the greater the number of citations. The purple ring represents centrality, and nodes with high centrality are considered as pivotal points in the 
literature.).

Table 5 The Top 5 Frequency and Centrality of Countries on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Countries Rank Centrality Countries

1 683 Peoples R China 1 1.12 Italy

2 196 South Korea 2 0.8 Sweden

3 145 England 3 0.55 Denmark
4 138 USA 4 0.41 Switzerland

5 91 Australia 5 0.39 Germany
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Table 6 The Top 5 Frequency and Centrality of Institutions on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Institutions Rank Centrality Institutions

1 113 Beijing Univ Chinese Med 1 0.23 Korea Inst Oriental Med
2 102 Kyung Hee Univ 2 0.18 Beijing Univ Chinese Med

3 88 Korea Inst Oriental Med 3 0.15 Kyung Hee Univ

4 87 Chengdu Univ Tradit Chinese Med 4 0.12 Rmit Univ
5 71 Guangzhou Univ Chinese Med 5 0.11 China Acad Chinese Med Sci

Table 7 The Top 5 Frequency and Centrality of Authors on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Author Rank Centrality Author

1 65 Myeong Soo Lee 1 0.15 Myeong Soo Lee
2 48 Edzard Ernst 2 0.15 Edzard Ernst

3 20 Tae-young Choi 3 0.06 Hugh Macpherson

4 19 Byung-Cheul Shin 4 0.04 Klaus Linde
5 19 Zhishun LIU 5 0.03 Tae-young Choi

Table 8 The Top 5 Frequency and Centrality of Cited Authors on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Cited Author Rank Centrality Cited Author

1 491 Higgins JPT 1 0.38 Deng G

2 294 Moher D 2 0.38 Barnes Patricia M

3 234 Macpherson H 3 0.32 Manheimer E
4 169 Ernst E 4 0.3 Cherkin DC

5 107 Linde K 5 0.29 Garcia MK

Table 9 The Top 10 Frequency of Cited References on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Cited References Author and 
Publication Year

1 190 Cochrane Handbook for Systematic Reviews of Interventions: Cochrane Book Series25 Higgins JP, 2011

2 100 Revised Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA): Extending 

the CONSORT Statement30

Macpherson H, 2010

3 92 Convincing evidence from controlled and uncontrolled studies on the lipid-lowering effect of a statin Higgins J, 2012

4 91 Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: 
elaboration and explanation31

Shamseer L, 2015

5 74 The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials35 Higgins JPT, 2011

6 55 Acupuncture for Chronic Pain Individual Patient Data Meta-analysis33 Vickers AJ, 2012

7 40 Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement26 Moher D, 2010

8 30 Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015 
statement27

Moher D, 2015

9 27 GRADE guidelines: 3. Rating the quality of evidence32 Balshem H, 2011

10 26 Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement28 Moher D, 2009
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conducting research, which included the most cited refer-
ence, Cochrane Handbook for Systematic Reviews of 
Interventions and the second most-cited one, 
STRICTA.25,30 In addition, we found four PRISMA state-
ments used to guide and standardize the plan for systema-
tic review and meta-analysis.26–28,31 The Grading of 
Recommendations Assessment, Development and 
Evaluation (GRADE) guideline written by H. Balshem 
was used to assess the quality of evidence,32 which is 
also listed in the two tables. In the ranking list, only one 
systematic review, written by A.J. Vickers in 2012 on 
acupuncture treatment of chronic pain ascended to the 
sixth place,33 and it was published in the Archives of 
Internal Medicine, which has been renamed JAMA 
Internal Medicine whose impact factor was 18.652. It 
was worth mentioning that this reference ranked first in 
centrality and his other meta-analysis of an individual 
patient suffering from chronic pain ranked eighth,34 

which indicates the author and the two articles had 
a dominant influence in the field.

Then the cluster view map (Figure 5B) using log- 
likelihood tests (LLR) to find out the distribution from 
the keywords of literature comprised nine clusters where 
all Silhouettes were greater than 0.6, and through it we 
would have a general idea of popular research areas. The 
largest cluster was “randomized controlled trials,” which 
contained 40 references. “Sham acupuncture,” “in vitro 

fertilization,” and “propranolol” were also active clusters. 
From the timeline view map (Figure 5C), clusters 2, 3, 4, 
and 7 were warm in color, which represents the latest 
research. Clusters 0 and 8 were similar, which meant 
they were relevant in some terms. Cluster 8 began in 
2004 and lasted only 6 years, while cluster 0 began in 
2005 and there were references cited with high frequency 
appearing almost every year after 2007.25,30,31,33,35

Analysis of Keywords
The keywords co-occurrence map (Figure 6A), consisting 
of 487 nodes and 850 links, identified popular research 
topics, and the burst map (Figure 6B) reflected the 
research frontiers within a certain period.36 The top 10 
keywords according to frequency and centrality are listed 
in Table 11. We found that “pain,” “osteoarthritis,” and 
“disability” were the main disorders in the meta-analysis 
of acupuncture therapy, which indicated that acupuncture 
has been extensively applied to the treatment of these 
diseases.

In addition to “osteoarthritis,” the keywords “low back 
pain” and “knee” had a higher strength in the citation burst 
and lasted for about 3 years, indicating that meta-analysis 
research on these diseases had come to the forefront after 
2010 but has been rapidly decreasing since 2014. As for 
interventions, “electroacupuncture” ranked in Table 11 
indicating it gained in popularity, and we should select 

Table 10 The Top 10 Centrality of Cited References on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Centrality Cited References Author and 
Publication Year

1 0.47 Acupuncture for Chronic Pain Individual Patient Data Meta-analysis33 Vickers AJ, 2012

2 0.36 Cochrane Handbook for Systematic Reviews of Interventions: Cochrane Book Series25 Higgins JP, 2011

3 0.36 The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials35 Higgins JPT, 2011

4 0.3 Acupuncture in patients with chronic low back pain: a randomized controlled trial Brinkhaus B, 2006

5 0.22 Convincing evidence from controlled and uncontrolled studies on the lipid-lowering effect of 

a statin

HigginS J, 2012

6 0.17 Revised STandards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA): 

Extending the CONSORT Statement30

Macpherson H, 2010

7 0.16 Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement26 Moher D, 2010

8 0.16 Acupuncture for Chronic Pain: Update of an Individual Patient Data Meta-Analysis34 Vickers AJ, 2018

9 0.15 Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: 

elaboration and explanation31

Shamseer L, 2015

10 0.15 GRADE guidelines: 3. Rating the quality of evidence32 Balshem H, 2011
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the frequency based on the disease. Some studies discov-
ered electroacupuncture could decrease pain 
significantly.37–40 After consulting the original literature, 
we also became aware of the links between it and some 
keywords such as “chronic spinal pain,”41 “pain relief,”42 

and “analgesia”.43 “Randomized controlled trial” had 
a high frequency, because RCT had become more and 
more popular in clinical studies of TCM with the devel-
opment of EBM. It is worth mentioning that double-blind 
ranked 11th. Blinded studies help avoid investigator bias 
and ensure the objectivity of the results. Because of the 
characteristics of acupuncture, it is hard to implement 
blinded studies. At present, the single-blind method was 
most widely used in participants or assessors only, and the 

double blind was set for both of them rather than the 
implementer.44–46

In the burst map (Figure 6B), the most recent burst 
keywords were “protocol,” “network meta-analysis” and 
“adult.” The keyword “placebo,” with 7.8885 strength 
stood out from 2008 to 2012, showing that the selection 
and application of placebo had become a popular research 
topic in the clinical research on acupuncture during this 
period to some extent, and the commonly used placebo 
mainly included sham acupuncture, such as “shallow need-
ling,” “non-penetrating needles,” and “non- acupuncture 
point”.47 Participants were blinded by the above methods 
in some studies, but whether it was a genuine sham was 
still disputed and had not been widely used.48–50

Figure 6 (A) shows the keyword map on acupuncture therapy related systematic review/meta analysis (The nodes in the map represent keywords. The lines between the 
nodes represent co-occurrence relationships. The various colors in the nodes represent the different years, and the larger the node area, the higher the frequency. The 
purple ring represents centrality, and nodes with high centrality are considered as pivotal points in the literature.). (B) shows the burst map of keywords on acupuncture 
therapy related systematic review/meta analysis (The red bars demonstrated that the keyword was cited frequently, the green bars showed that the keyword was cited 
infrequently.). (C) shows the timezone view map of keywords on acupuncture therapy related systematic review/meta analysis (The nodes in the map represent keywords. 
The lines between the nodes represent co-occurrence relationships. The various colors in the nodes represent the different years, and the larger the node area, the higher 
the frequency. The purple ring represents centrality, and nodes with high centrality are considered as pivotal points in the literature.).
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Then we applied a time-zone review to describe the 
trends and interactions of themes over time (Figure 6C). 
For interventions, most research was focused on “electro-
acupuncture,” “acupressure,” and “laser acupuncture,” and 
more attention was given to “moxibustion” in 2010. After 
2010, we found no subsequent studies of other acupunc-
ture treatments. In terms of disease and therapy, “pain,” 
“low back pain,” “anxiety,” and “osteoarthritis” were the 
research hot topics in 2008. In 2009, these were “insom-
nia,” “cancer,” “breast cancer,” and “hot flash” and the 
application of therapy such as “rehabilitation” was 
expanded. In addition, research on “mechanism” began 
to increase. Later, research topics included on “stroke,” 
“knee,” “neck pain,” “depression,” “in vitro fertilization,” 
“fatigue,” “knee osteoarthritis,” and “disorder,” succes-
sively. In 2015, attention was paid to “epidemiology,” 
and “rat” became a hot topic in the next year. It was 
interesting that the study populations in different periods 
were also different, and the subjects were mostly “women” 
in 2009, “children” in 2013, “postmenopausal women” in 
2015, “men” in 2016, and “adult” in 2018. In terms of 
comparisons, “placebo” and “medicine” dominated in 
2008, and “sham acupuncture” rose in 2010. Study types 
also changed. “Clinical trial,” “RCT,” “meta-analysis,” 
and “systematic review” were popular in 2008 and some 
trial design factors such as “double blind” and “multi-
center study” appeared used. No significant changes hap-
pened until 2012, when “guideline” became popular, as 
did “protocol” in 2016 and “network meta-analysis” in 
2017. Finally, with respect to outcome indexes, “bias,” 
“risk,” and “quality” were the most common terms in 
2008, and “safety,” “quality of life,” “effectiveness,” “pre-
valence,” and “recovery” were commonly observed in 
2009 and thereafter. We predict that the research on hot 
topics in the future might concentrate on the design and 

improvement of acupuncture research protocols, as well as 
the development and promotion of guidelines for the appli-
cation of acupuncture.

Conclusion
In summary, we investigated the scope of acupuncture 
therapy related to systematic reviews and meta-analysis 
research over the past 12 years through bibliometric ana-
lysis. The annual publications gradually increased and 
covered most disciplines, especially general medicine, 
neurology, obstetrics and gynecology, and oncology. 
Most publications appeared in the Journal of Alternative 
and Complementary Medicine. China and South Korea 
were the most prolific countries in publishing, and the 
most productive institution was Beijing University of 
Chinese Medicine, followed by KyungHee University. 
The author with the most publications was from South 
Korea as well, but the cooperation between different coun-
tries and institutions has been insufficient. Therefore, con-
tacts and communication should be strengthened to 
promote the application of acupuncture therapy.

According to the cited references and keywords, the 
main disorder treated was pain, while EA gained the most 
attention in terms of interventions. Researchers attached 
great importance to international standards in the systema-
tic review/meta-analysis of acupuncture therapy, such as 
the Cochrane Handbook, STRICTA, and PRISMA state-
ments. It was difficult to implement the blinded studies 
and the selection of placebo was still not uniform. We 
predict that improving the quality of research may become 
a popular topic.

Finally, there are some limitations in this study. First, 
we analyzed only the articles and reviews in English 
recorded in the Web of Science Core Collection, so our 
findings may not be comprehensive enough. In addition, 

Table 11 The Top 10 Frequency and Centrality of Keywords on Acupuncture Therapy Related Systematic Review/Meta Analysis

Rank Freq Keyword Rank Centrality Keyword

1 635 acupuncture 1 0.33 acupressure
2 411 systematic review 2 0.25 adverse event

3 249 meta-analysis 3 0.2 exercise

4 175 management 4 0.17 meta-analysis
5 168 randomized controlled trial 5 0.16 intervention

6 167 electroacupuncture 6 0.14 disability

7 148 protocol 7 0.13 comparing acupuncture
8 124 pain 8 0.12 osteoarthriti

9 112 quality 9 0.12 complementary medicine
10 110 therapy 10 0.12 acupuncture therapy
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we manually deleted data irrelevant to the topic and some 
errors might have occurred in this process. However, we 
believe that our findings can still be used to describe the 
overall hot topics and trends in this field. It is necessary to 
further analyze the application of acupuncture, such as the 
specific application of types/modes of acupuncture and 
stimulation parameters, in order to understand the effec-
tiveness of acupuncture. More rigorous research should be 
carried out in the future.

Abbreviation
EBM, evidence-based medicine; Freq, frequency; RCT, 
randomized controlled trial; EA, electro-acupuncture; 
STRICTA, Standards for Reporting Interventions in 
Clinical Trials of Acupuncture; PRISMA, preferred report-
ing items for systematic review and meta-analysis; 
GRADE, The Grading of Recommendations Assessment, 
Development and Evaluation.
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