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Abstract 
Background: Acupuncture and moxibustion (AM) are utilized to treat Alzheimer’s disease (AD). However, no bibliometric 
analysis has explored this issue. Thus, this study investigated the status, hotspots and trends of AM in the treatment of AD.

Methods: CiteSpace and VOSviewer softwares were used to analyze the literature on the AM for AD in the Web of Science Core 
Collection database. We analyzed the data of countries/regions, institutions, journals, authors, keywords, and cited references.

Results: After removing duplicates, 193 articles were retrieved. The number of publications on this topic has increased gradually. 
The most productive and collaborative country was China (143 documents), followed by South Korea (19). The top 3 active 
academic institutions were Beijing University of Chinese Medicine, Capital Medicine University, and Guangzhou University of 
Chinese Medicine. The most productive journal was Evidence-based Complementary and Alternative Medicine (13 documents), 
followed by the Frontiers in Aging Neuroscience (10), Medicine (10), and Neural Regeneration Research (10). The top 3 co-cited 
journals were Evidence-based Complementary and Alternative Medicine (156 citations), Acupuncture Electro-therapeutics 
Research (152), and Acupuncture in Medicine (146). The research hotspots in this domain are dementia, memory, hippocampus, 
mouse models, and Parkinson’s disease. Major frontiers are comparing the therapeutic effects of acupuncture and donepezil and 
electroacupuncture at different frequencies in this field.

Conclusion: This bibliometric study identified relevant hotspots and trends in research on AM in the treatment of AD, which can 
provide researchers with key information in this domain and help further explore new research directions.

Abbreviations: AD = Alzheimer’s disease, AM = acupuncture and moxibustion, EA = electro-acupuncture, WOSCC = Web of 
Science Core Collection.
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1. Introduction

Alzheimer’s disease (AD) is the most common and prevalent 
neurodegenerative disorder among elderly population around 
the world.[1,2] It accounts for approximately 80% of all demen-
tia cases. It is characterized by a progressive decline in memory 
and cognitive function, changes in personality and behavior, 
and other neuropsychiatric syndromes.[3–5] It was reported that 

about 44 million population suffered from AD globally in 2015, 
with increase of prevalence in line with the aging population.[6–9] 
It has been estimated that about 65.7 million people will expe-
rience dementia by 2030, and 115.4 million in 2050 around 
the world.[7–10] Currently, it is a serious public health problem 
worldwide.[11]

Although a variety of studies have investigated AD, its 
pathogenesis and mechanisms are complicated and remain 
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largely unclear.[12] To date, there is no cure for AD. Although 
currently available treatments include gene therapy, immu-
notherapy, peptidomimetics, metal chelators, probiotics, and 
quantum dots, their efficacy remains limited.[13–20] Acupuncture 
and moxibustion (AM) have been widely used to ameliorate 
symptoms and improve the overall quality of life of patients 
with AD.[21–29] However, no study has explored the status, 
hotspots, and trends of AM in the treatment of AD. Therefore, 
this bibliometric analysis investigated the research status, 
hotspots, and trends of AM in the management of AD using 
VOSviewer and CiteSpace.

Vosviewer software is a visual bibliometric network software 
developed in 2009 by van Eck and Waltman at Leiden University 
in the Netherlands.[30] CiteSpace software is a visual informa-
tion analysis software developed by Professor Chen Chaomei 
of Drexel University, which realizes multi-visual knowledge 
mapping in various research fields[31] and help scholars fully 
understand the research status, hotspots, and trends. To the 
best of our knowledge, no bibliometric study focusing on AM 
for AD management has been published. Therefore, based on 
the Web of Science Core Collection (WOSCC) database, this 
bibliometric analysis investigated the research status, hotspots, 
and trends of AM in the treatment of AD using VOSviewer and 
CiteSpace.

2. Methods

2.1. Ethic statement

This study did not require ethical approval because it was con-
ducted based on the secondary literature analysis.

2.2. Data acquisition and retrieval strategy

Eligible publications related to AM for the treatment of AD 
were retrieved from the WOSCC database between 1900 and 
2022. On May 25, 2022, we input search terms “Alzheimer’s 
disease”, “Alzheimer disease”, “Alzheimer Dementias”, 
“Senile Dementia”, “Acupuncture”, “Acupuncture Therapy”, 
“Acupuncture Treatment”, “Pharmacoacupuncture Treatment”, 
“acupuncture point”, “Acupotomy”, “electroacupunc-
ture”, “electro-acupuncture”, “body acupuncture”, “Manual 
Acupuncture”, “auricular”, “Auricular Acupuncture”, “auricular 
needle”, “Ear Acupuncture”, “Moxibustion”, “Moxabustion”, 
“acupoint injection”, “catgut embedding”, “catgut implantation 
at acupoint”, “embedding thread”, and “Warm Acupuncture”. 
The search language was limited to English.

Two researchers (JH-Y and RH-G) independently carried out 
literature selection. Any disagreement was resolved by a third 
researcher (XL-L) through a discussion. In total, 203 studies 
were conducted. After eliminating 10 irrelevant search topics, 
193 remaining publications, including articles (143) and reviews 
(50), were utilized for subsequent analysis. All selected records 
were exported in plain text format (Win, UTF-8) and analyzed 
using CiteSpace (5.8.R3) (Drexel University, Philadelphia, 
PA) and VOSviewer (1.6.17) (Leiden University, Leiden, 
Netherlands). A flowchart of the literature selection process is 
shown in Figure 1.

2.3. Statistical and analytical methods

Trends in the publications and types of articles were analyzed 
using Microsoft Excel 97. Tableau software (10.5) was used to 
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Figure 1. Procedure of study selection.
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analyze the country/region global distribution maps. Vosviewer 
software (1.6.17) was employed to generate visual maps and 
conduct a bibliometric analysis of citations of countries/regions, 
institutions, authors, journals, references, and keywords. In the 
visual map, each node in the map represents the corresponding 
country/region, institution, author, journal, reference, and key-
word. Links between nodes represent collaboration. CiteSpace 
was used to construct a dual-map overlay analysis for countries/
regions, institutions, authors, keywords, co-cited references, 
and co-cited journals with nodes and links. The parameters of 
CiteSpace were set as follows: time span (1900–2022), years 
per slice (1); text processing: term source (title, abstract, author 
keywords, keywords plus); term type, links, and selection crite-
ria default; node type (keyword and reference) for analysis; and 
pruning (pathfinder, pruning sliced networks, and pruning the 
merged network).

3. Results

3.1. General description

After removing 10 irrelevant search records, a total of 193 pub-
lications related to AC for AD were identified in the WOSCC 
database from 1992 to 2022 and were included in the biblio-
metric analysis involving 20 countries/regions, 236 institutions, 
89 journals and 911 authors. The types of included publications 
were as follows: articles (143), review articles (50), editorial 
materials (4), proceedings papers (3), corrections (1), and meet-
ing abstracts (1). Articles and review articles accounted for 96% 
of the total publications (Fig. 2).

3.2. Global publication trend

The number of publications on AM treatment for AD annu-
ally is shown in Figure 2. This number has increased annually 
since 2008, and its annual growth trend is in line with the 
fitting curve y = 1.6068x−4.5425. Between 1992 and 2010, the 

annual publications ranged from 0 to 3 articles, 12 articles in 
18 years, and fewer than 1 article per year. Between 2012 and 
2016, 6 to 11 articles were published annually, and 44 arti-
cles were published in 5 years, with an average of 8.8 articles 
per year. Between 2017 and 2021, there were more than 15 
publications annually, with a total of 129 articles published 
in 5 years and an average of 45.8 articles published annually. 
Therefore, we divided the entire study period into 3 stages 
according to the number of annual publications: the initial 
stage (before 2010), transition stage (between 2012 and 2016), 
and rapid development stage (from 2017 to 2021) (Fig. 2). At 
initial stage, few studies were published, indicating a limited 
focus on the field. At the transition stage, more publications 
regarding AM in the treatment of AD have been published, 
exerting increasing attention to this issue. During the rapid 
development stage, increasing number of studies have been 
published. Since the date of search is up to May 25, 2022, the 
statistics of the literature in 2022 are not complete, but the 
fitting curve shows that the literature in the following years is 
increasing.

3.3. Contribution of countries/regions

In this analysis, 20 countries/regions contributed to the research 
on AC for AD. A cooperative network for the countries/regions is 
illustrated by VOSviewer in Figure 3A and their distribution map 
is presented in Figure 3B. There were 11 nodes and 17 connections. 
Each node represents a country/region, and the connection between 
countries/regions indicates collaboration. The node sizes represent 
the number of publications, and connections between nodes repre-
sent collaboration, with a larger node suggesting more publications, 
a more connection indicating more collaborations, and a wider 
connection signifying a tighter collaboration. China has the largest 
number of nodes, followed by the USA and South Korea. China and 
the USA had the strongest collaborative networks with the greatest 
overall link strength (total link strength = 19), indicating the most 
active collaboration between the 2 countries.

Figure 2. Number of annual publications.
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The top 10 productive countries/regions are listed in Table 1. 
The most productive country/region was China (143 publi-
cations, 74.1% of all articles), followed by South Korea (19, 
9.8%) and the USA (16, 8.3%). China had the most citations 
(1852 citations), followed by the USA (381), and South Korea 
(279).

3.4. Contribution of institutions

Cooperative network of institutions focusing on AC for AD was 
generated using VOSviewer (Fig. 4). There were 47 nodes and 
112 connections. Each node represents an institution and its 
size corresponds to the number of publications. The connection 
between nodes represents cooperation, with a wider connection 
suggesting a tighter cooperation.

The top 10 institutions with the most publications are 
listed in Table 2. The most productive institution was Beijing 
University of Chinese Medicine (36 publications), followed by 
Capital Medicine University (23) and Guangzhou University of 

Chinese Medicine (16). The highest average citation was Capital 
Medicine University (25.3) and the highest centrality (0.16), 
which indicated that it had a high influence and intermediary 
role.

3.5. Journal analysis

Cooperative network of journals on AC for AD was generated 
using VOSviewer (Fig. 5). There were 10 nodes and 38 links. 
Each node stands for a journal and its size corresponds to the 
number of publications in the journal. The link between nodes 
represents collaboration, with a wider link presenting a tighter 
collaboration.

The top 10 productive journals are listed in Table  3. In 
total, 193 articles were published in 89 journals. Of these, 
the most productive and cited journals were Evidence-based 
Complementary and Alternative Medicine (13 articles, 156 cita-
tions), followed by Frontiers in Aging Neuroscience (10, 118), 
Medicine (10, 128), and Neural Regeneration Research (10, 

Figure 3. (A) Cooperative network of countries/regions. (B) Distribution map of countries/regions.
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9.5). It is suggested that these journals pay more attention to the 
research in the field of AM treatment for AD.

Other journals have published fewer than 10 articles on 
Acupuncture Electro-therapeutics Research. Although it pub-
lished fewer than 10 articles, its average number of citations 
was the highest, indicating that more attention has been paid to 
the research results or research directions published in this jour-
nal. The top 10 publications were distributed in the first quartile 
(Q1, 2 articles), second quartile (Q2, 3 articles), third quartile 
(Q3, 2 articles), and fourth quartile (Q4, 3 articles), with an 
average impact factor of 3.011, implying that the quality of 
these journals is quite low.

3.6. Contribution of authors

A cooperative network of authors on AC for AD was created 
using VOSviewer (Fig. 6). There were 41 nodes and 170 links. 

Each node represents an author and its size corresponds to the 
number of publications. The link between nodes signifies col-
laboration, with a wider link suggesting a closer collaboration.

The top 10 productive authors are listed in Table 4. All of 
them came from China, and the most productive authors were 
Zhi-gang Li (15 articles, 174 citations), followed by Jing Jiang 
(11, 110), and Chun-zhi Tang (9, 75), suggesting that these 
authors have performed much research in the field of AM treat-
ment for AD. Lan Zhao published 7 articles with the highest 
average number of citations (15.1). This indicates that the 
author has received considerable attention in the field of AM 
treatment for AD.

3.7. Keyword analysis

The keyword co-occurrence map of the AM treatment for AD is 
generated by CiteSpace in Figure 7A, involving 308 nodes and 

Table 1 

Top 10 productive countries/regions.

Ranking Country/region Documents Total citations Citations/paper 

1 China 143 1852 13.0
2 South Korea 19 279 14.7
3 USA 16 381 3.7
4 Taiwan 12 104 8.7
5 Italy 4 54 13.5
6 UK 3 256 85.3
7 Germany 2 13 6.5
8 Australia 2 30 15.0
9 Ukraine 2 25 17.5
10 France 1 12 6.0

China = the People’s Republic of China, UK = The United Kingdom of Great Britain and Northern Ireland, USA = United States of America.

Figure 4. Cooperative network of institution analysis.
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Table 2 

Top 10 productive institutions.

Ranking Institution  Documents Total citations Citations/paper Centrality Country 

1 Beijing Univ Chinese Med 36 411 11.4 0.08 China
2 Capital Med Univ 23 581 25.3 0.16 China
3 Guangzhou Univ Chinese Med 16 84 5.3 0.11 China
4 Hubei Univ Chinese Med 15 115 7.7 0.01 China
5 Tianjin Univ Tradit Chinese Med 14 217 15.5 0.08 China
6 China Acad Chinese Med Sci 13 154 11.8 0.02 China
7 Fujian Univ Tradit Chinese Med 10 129 12.9 0.05 China
8 Korea Inst Oriental Med 9 107 11.9 0.01 Korea
9 China Med Univ 9 79 8.8 0.00 China
10 Zhejiang Univ 9 92 10.2 0.04 China

Acad = academic, China = The People’s Republic of China, Med = medicine, Tradit = traditional, UK = The United Kingdom of Great Britain and Northern Ireland, Univ = University, USA = United States of 
America.

Figure 5. Cooperative network of journal analysis.

Table 3 

Top 10 productive journals.

Ranking Journal Documents  Citations  Citations/paper IF* (Q) 

1 Evidence-based Complementary and Alternative Medicine 13 156 12.0 2.630(Q2)
2 Frontiers in Aging Neuroscience 10 118 11.8 5.570(Q1)
3 Medicine 10 128 12.8 1.889(Q3)
4 Neural Regeneration Research 10 95 9.5 5.135(Q2)
5 Acupuncture in Medicine 9 146 16.2 2.267(Q2)
6 Neural Plasticity 9 34 3.8 3.599(Q3)
7 Acupuncture Electro-Therapeutics Research 8 152 19.0 0.143(Q4)
8 Trials 7 33 4.7 2.279(Q4)
9 Frontiers in Neuroscience 5 37 7.4 5.750(Q1)
10 Journal of Traditional Chinese Medicine 5 43 8.6 0.848(Q4)

IF = impact factor, Q = quartile category.
*IF and Q in category according to Journal Citation Reports (2020).



7

Yue et al. • Medicine (2022) 101:39 www.md-journal.com

1177 links. Each node represents keyword frequency and a link 
represents keyword co-occurrence, with a larger node denoting 
a higher frequency of keywords and a link representing co-oc-
currence between keywords.

The top 5 keyword co-occurrences and centrality are summa-
rized in Table 5. The top frequency of keywords was AD (61), 
followed by acupuncture (39), dementia (36), memory (23), and 
the hippocampus (23). The keyword of high centrality indicates 
the hotspots and turning point of this field, and its value ranges 
from 0 to 1. A value of ≥0.1 shows higher centrality. The top 5 
high centrality keywords were mouse model, AD, Parkinson’s 
disease, acupuncture, and dementia.

Keywords reflect the main research aims and objective of a 
study, and keywords clustering analysis represents the hot top-
ics and research frontier in this field. A map of the keyword 
clustering analysis of AM treatment for AD is presented in 
Figure 7B.

This study had 9 major keywords clustering of “synaptic 
plasticity”, “fMRI”, “deficit”, “donepezil”, “herbal medicine”, 
“telomere”, “rat model”, “astrocyte”, and “randomized clinical 
trial”. As shown in Figure  7B from 1992 to 2022, there has 
been an increasing trend in research on AM treatment for AD 
since 2004. Mechanistic studies of AM, alone or in combina-
tion with donepezil and Chinese herbal medicine, to improve 
AD have been a research hotspot in this field, including research 

on synaptic plasticity, astrocyte and telomere. Most studies are 
animal experiments and randomized controlled clinical trials, 
and fMRI is a major assessment tool.

3.8. Co-cited reference analysis

A co-cited reference map was generated using CiteSpace 
(Fig.  8A), involving 529 nodes and 1564 links. Each node 
represents a co-cited reference, with a larger node indicating 
more frequent article citations. The link represents co-citation 
between studies, with a wider link suggesting a higher frequency 
of a co-cited reference.

The top 5 frequently co-cited references are listed in Table 6. 
The highest citation (34 citations) of co-cited references by Zhou, 
entitled “The effectiveness and safety of acupuncture for patients 
with Alzheimer disease: a systematic review and meta-analysis 
of randomized controlled trials” was published in Medicine in 
2015.[25] This study provides high-level evidence of the efficacy 
and safety of AM in the treatment of AD.[25] The top centrality 
of the 5 co-cited references are presented in Table 7. The highest 
centrality (0.23) of co-cited reference with 2015 AD facts and fig-
ures was published by the Alzheimer’s Association in Alzheimer’s 
& Dementia.[32] This study discusses the incidence, prevalence, 
mortality, cost of care, and overall impact on nurses and society, 
and presents the current challenges in the diagnosis of AD.

Figure 6. Cooperative network of author analysis.

Table 4 

Top 10 productive authors.

Ranking Author Documents Citations Citations/paper Country 

1 Li Zhigang 15 174 11.6 China
2 Jiang Jing 11 110 10.0 China
3 Tang Chunzhi 9 75 8.3 China
4 Kong Lihong 8 70 8.6 China
5 Liu Cunzhi 8 117 14.6 China
6 Tang Yinshan 7 92 13.1 China
7 Yu Chaochao 7 52 7.4 China
8 Zhao Lan 7 106 15.1 China
9 Tian Huiling 6 71 11.8 China

10 Xu Anping 6 30 5.0 China
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Co-citation emergent analysis can reflect the research focus or 
trend of a research object in different periods. The blue line rep-
resents the period from 1992 to 2022, and the red line represents 
the period from appearance to the end of the cited references. 
Eleven emergent articles were obtained from Figure  8B with 
emergent intensity ranging from 3.69 to 6.08, all of which began 
to emerge after 2012 and lasted for 2 to 5 years. Li published 

“Acupuncture improves cognitive deficits and increases neuron 
density of the hippocampus in middle-aged SAMP8 mice” in 
Acupuncture Medicine in 2012.[33] Wang published “Effect of 
acupuncture in mild cognitive impairment and AD: a functional 
MRI study” in PloS One in 2012,[34] which assessed the efficacy 
of acupuncture in the treatment of mild cognitive impairment 
and AD using fMRI. Both studies had the highest burst strength 

Figure 7. (A) Keyword co-occurrence map. (B) Keyword clustering analysis.
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of 6.08.[33,34] Jia Yujie published “Acupuncture for patients 
with mild to moderate AD: a randomized controlled trial” in 
BMC Complementary and Alternative Medicine in 2017.[35] Yu 
Chaochao published “High-frequency (50 Hz) electroacupunc-
ture (EA) ameliorates cognitive impairment in rats with amy-
loid beta 1-42-induced AD” in Neural regeneration research in 
2018.[36] Both studies have emerged since 2020 and up to the 
present,[35,36] which suggests that randomized controlled clinical 
trial of AM in improving cognitive impairment in AD and the 

animal experimental study of high-frequency EA in improving 
amyloid β1-42-induced AD are the current research trends and 
hotspots.

4. Discussion
This study analyzed data from relevant studies on AM in the 
treatment of AD in the WOSCC database from 1992 to 2022. 
The related articles were systematically sorted by generating 

Table 5 

Top 5 keyword co-occurrences and centrality.

Ranking Frequency Keywords Centrality Ranking Centrality Keywords Frequency 

1 61 alzheimers disease 0.32 1 0.42 mouse model 16
2 39 acupuncture 0.25 2 0.32 alzheimers disease 61
3 36 dementia 0.25 3 0.26 parkinsons disease 6
4 23 memory 0.14 4 0.25 acupuncture 39
5 23 hippocampus 0.02 5 0.25 dementia 36

Figure 8. (A) Co-cited reference map. (B) References with strongest citation bursts.
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maps using Microsoft Excel, Tableau, VOSviewer, and CiteSpace 
software to investigate the general research status, hotspots, and 
trends in this field.

4.1. General information for AM on AD

During the past 3 decades, the number of published articles on 
AM in AD has increased significantly. China has the most pro-
ductive publications and citations, suggesting that it plays a lead-
ing role in AM research on AD in this field. The main research 
institutions were Beijing University of Chinese Medicine and 
Capital Medicine University. Among them, the most produc-
tive team by Zhi-gang Li and Jing Jiang was from the Beijing 
University of Chinese Medicine.

The team focused on the mechanisms of manual acu-
puncture or EA for enhancing behavior or cognition in mice 
model of AD, proposing that manual acupuncture could reg-
ulate cerebral blood flow[37] and pro-inflammatory protein 
expression in Samp8 mice.[38] In addition, EA could enhance 
the signal pathways of cerebral glucose metabolism,[39,40] 
Aβ deposits in the hippocampus,[41] and Tau phosphoryla-
tion[42] in AD mice. The research results of Zhao Lan’s team 
from the First Teaching Hospital of Tianjin University of 
Traditional Chinese Medicine have received much atten-
tion and have demonstrated that acupuncture can promote 
nerve regeneration[43,44] and up-regulate g-protein coupling 
activity in SAMP8 mice.[45] Evidence-based Complementary 
and Alternative Medicine (impact factor of 2.630, Q2) 
was the most productive and cited journal. The most fre-
quently cited journal was Acupuncture Electro-therapeutics 
Research (0.143, Q4). The research field was integrative 

and complementary medicine and neuroscience and both of 
which have a general academic status and level of interna-
tional influence. It is indicated that the depth of research on 
AM treatment in AD-related fields needs to be improved. 
From the visualization network in Figures  3, 4, and 6, we 
can see that there are fewer cooperative links among coun-
tries, institutions, and authors. It is suggested that long-term 
and stable collaboration should be established among coun-
tries/regions, institutions, and authors. In addition, univer-
sity research institutes should strengthen their cooperation 
with medical and health institutions and enterprises to take 
advantage of their strengths and create excellent research 
conditions to further promote the improvement of technol-
ogy in this field.

4.2. Research hotspots and trends of AM on AD

This study investigated the research hotspots of AM on AD 
through keyword co-occurrence and time-line. The search key-
words were “alzheimer’s disease” and “acupuncture”, and the 
other high-frequency keywords were “dementia”, “memory” 
and “hippocampus”. The keywords with high centrality usually 
represent the turning point of a knowledge map, which plays an 
effective role in supporting the research network in this field. 
High centrality keywords were “alzheimer’s disease”, “acupunc-
ture”, “dementia”, “mouse model”, and “Parkinson’s disease”, 
indicating research hotspots in this field. Keyword clustering is a 
kind of keyword with similar subject in the research field, which 
forms a network cluster and displays the keywords in the cluster 
according to the time distribution through the time line view to 
understand the evolution and phase characteristics of keyword 

Table 6 

Top 5 frequently co-cited references.

Ranking Cited reference 
Representative 

author Frequency Journal 
Publication 

year 

1 The effectiveness and safety of acupuncture for patients with Alzheimer 
disease: a systematic review and meta-analysis of randomized controlled 

trials[25]

Zhou, Jing 34 Medicine 2015

2 Acupuncture for patients with mild to moderate Alzheimer’s disease: a 
randomized controlled trial[35]

Jia, Yujie 30 BMC Complemen-
tary and Alterna-

tive Medicine

2017

3 Electroacupuncture improves memory and protects neurons by regulation of 
the autophagy pathway in a rat model of Alzheimer’s disease[54]

Guo, Haidong 18 Acupuncture 
Medicine

2016

4 Electroacupuncture at the Baihui acupoint alleviates cognitive impairment and 
exerts neuroprotective effects by modulating the expression and process-

ing of brain-derived neurotrophic factor in APP/PS1 transgenic mice[55]

Lin, Ruhui 18 Molecular Medicine 
Reports

2016

5 Behavioral Changes and Hippocampus Glucose Metabolismin APP/PS1 
Transgenic Mice via Electro-acupuncture at Governor Vessel Acupoints[40]

Cao, Jin 17 Frontiers in Aging 
Neuroscience

2017

Table 7 

Top 5 co-cited references with high centrality.

Ranking Cited reference 
Representative 

author Centrality Journal 
Publication 

year 

1 2015 Alzheimer’s disease facts and figures[32] Alzheimer’s 
Association

0.23 Alzheimer’s & Dementia 2015

2 Effect of acupuncture in mild cognitive impairment and Alzheimer 
disease: a functional MRI study[34]

Wang,Zhiqun 0.19 Plos One 2012

3 Acupuncture modulates spontaneous activities in the anticorrelated 
resting brain networks[35]

Lijun Bai 0.14 Brain Research 2009

4 Effect of acupuncture given at the HT 7, ST 36, ST 40 and KI 3 acupoints 
on various parts of the brains of Alzheimer’ s disease patients[58]

Zhou, Youlong 0.12 Acupuncture Electro-Ther-
apeutics Research

2008

5 Systemic oxidative stress in older patients with mild cognitive impairment 
or late onset Alzheimer’s disease

Carlo Cervellati 0.12 Current Alzheimer 
research

2013
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hotspots in this field. This study obtained 9 major keywords 
clustering of “synaptic plasticity”, “fMRI”, “deficit”, “donepe-
zil”, “herbal medicine”, “telomere”, “rat model”, “astrocyte”, 
and “randomized clinical trial”.

This study summarizes research hotspots in 3 domains. First, 
mechanism of therapeutic action. The current mechanism of 
AM in AD includes the ability of acupuncture to modulate Aβ 
metabolism, tau phosphorylation, neurotransmitters, neurogen-
esis, synapse and neuron function, autophagy, neuronal apopto-
sis, neuroinflammation, cerebral glucose metabolism, and brain 
responses.[46] Jiang et al[27] proposed that acupuncture as a ther-
apeutic target for the treatment of mitochondrial dysfunction 
in AD, focusing on the mechanisms regulating mitochondrial 
dynamics, energy metabolism, calcium homeostasis, and apop-
tosis. Li et al[47] have proposed that EA ameliorates memory 
deficits and synaptic plasticity impairment by inhibiting NLRP3 
inflammasome activation. Second, this study summarized animal 
studies and randomized controlled clinical trials. Lee et al[48] sug-
gested that acupuncture in neurological disorder studies mostly 
suffers from rigorous methodology. More rigorous experimental 
studies are needed to determine the role of acupuncture in neu-
rological disorder. In follow-up studies, animal experiments and 
randomized controlled clinical trials have become the focus of 
research in the field of AM for the treatment of AD. Studies on 
the therapeutic mechanisms of AM have mostly been conducted 
in AD mouse models.[49–51] Third, fMRI is an important modality 
for exploring brain functional connectivity in patients with AD. 
Wang et al[52] and Zheng et al[53] applied fMRI to elucidate the 
repair effect of acupuncture on hippocampal connections in AD 
patients, showing enhanced functional connectivity between the 
hippocampus and the anterior central gyrus in AD patients after 
acupuncture at Taichong (Liv3) and Hegu (LI 4).

This study explored the theoretical basis and research trends 
in the field of AM treatment for AD in accordance with the 
co-cited and emergent results of articles in this field. In co-cited 
references, studies on the efficacy and safety of AM in the treat-
ment of AD[25,35] and animal experiments on the mechanism of 
action of EA in the treatment of AD[54–56] were co-cited with 
high frequency. Studies have reported that fMRI-based stud-
ies of AM in the treatment of AD[34,57,58] are co-cited as high 
centrality, which forms the theoretical basis for research in 
this field. Reference burst started from 2012 with trends hav-
ing crossover and continuity. Emerging trends from 2013 to 
2017, Li Guomin used the Maurice Water Maze test and the 
optical fractionator technique to assess the behavior and neu-
ronal density in the hippocampus of SAMP8 mice, suggest-
ing that AM can improve cognitive impairment and increase 
the density of hippocampal neurons in middle-aged SAMP8 
mice.[33] According to the reference burst from 2015 to 2019, 
study published in The Lancet by the American Association of 
Neurological Surgeons summarized the latest evidence on the 
epidemiology, pathogenesis, diagnosis and treatment of AD, 
and methods to reduce the risk of AD.[59] Li et al[60] showed 
that EA decreases cognitive function, decreases aβ deposits, 
up-regulates BDNF expression, and promotes neurogenesis in 
APP/PS1 transgenic mice. Emerging trends from 2017 to 2020, 
Zhou et al[25] conducted a systematic review and meta-analy-
sis of the efficacy and safety of AM in the treatment of AD. 
Lai et al[61] reported that acupuncture at Shenmen (HT7) could 
improve cerebral glucose metabolism in the hippocampus, thal-
amus, hypothalamus, frontal lobe/temporal lobe of AD rats and 
enhance memory ability through the modality of 18F-2-fluoro-
deoxy-d-glucose positron emission tomography. Zhang et al[62] 
suggested that acupuncture at Dazhui (GV20) and Shenshu 
(BL23) could improve cognitive impairment in AD rats by acti-
vating PPAR-γ and inhibiting the expression of P-P38 MAPK. 
The therapeutic effect of decreasing A-Β deposition and p-Tau 
SER404 protein concentration in the hippocampal CA1 region 
was observed. Emerging Trends from 2020 to 2022, a 28-week 

clinical RCT by Jia et al[35] compared and evaluated the efficacy 
and safety of acupuncture plus Donepezil in patients with mild 
to moderate AD. Yu et al[36] showed that high frequency (50 Hz) 
EA was the most effective frequency for the treatment of β-42 
amyloid-induced AD in rats.

5. Limitation
This study has several limitations. First, this study only col-
lected and analyzed data from WOSCC alone because both 
CiteSpace and VOSviewer can not manage data from multiple 
databases simultaneously. It may result in lossing some poten-
tial articles. Second, the search strategy of this study may not 
include all potential studies of AM on AD. Third, there may be 
unavailable information on shared first or last co-authorship 
because it is performed according to the author order listed in 
WOSCC. Finally, more broade evaluation on research capac-
ity and power balances in the global health collaborations are 
encouraged to be utilized, because the only assessment is the 
bibiometric analysis of author order and citation rates in the 
current study, which maybe incomprehensive to address this 
issue.

6. Conclusion
This study summarizes the general research status, hotspots 
and trends of AM treatment in AD. The current research status 
shows that this field is in a rapid development stage, and coun-
tries/regions, institutions, and scholars need to strengthen coop-
eration to promote research progress. The research hotspots are 
mainly on changes in brain function and its mechanism of AM 
in improving cognition in AD. At present, the research frontier is 
the comparison of the therapeutic effects of AM with donepezil, 
and EA at different frequencies.
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