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Objective: The method of bibliometric analysis was used to visualize the literature data of the current research on acupuncture
treatment of functional dyspepsia.

Methods: By using the bibliometrix package in R4.4.1, all the research literatures related to acupuncture and moxibustion treatment
of functional dyspepsia in the WOS core database were used, and the data visualization analysis of the retrieved research literatures
was carried out.

Results: A total of 489 research literatures on acupuncture treatment of functional dyspepsia were screened out. The earliest related
research was published in 2009. After 2013, the research heat in this field increased rapidly, reaching its peak in 2022. The number of
publications and citations related to acupuncture treatment of functional dyspepsia in China ranked first. Analysis of cumulative
publication volume shows that from 2012 to 2024, JEVIDENCE-BASED COMPLEMENTARY AND ALTERNATIVE MEDIC
ranked first in cumulative publication volume. A total of 1841 authors contributed to this field. The top three authors were WU
HG, LIU HR and LI Y. WU HG ranked first in author influence and citation frequency. The most frequently used keyword in the
articles published by these authors was “irritable-bowel-syndrome”. The high-frequency keywords in the literature on acupuncture
treatment of functional dyspepsia were statistically analyzed. The top three high-frequency words were irritable-bowel-syndrome,
followed by acupuncture and electroacupuncture.

Conclusion: Acupuncture treatment of functional dyspepsia related research was first published in 2009, the research heat
increased year by year. The most authoritative author in the field of acupuncture treatment of functional dyspepsia is WU HG.
Keywords: acupuncture, functional dyspepsia, bibliometric

Introduction

Functional dyspepsia (FD) is a common functional gastrointestinal disease. According to the Rome IV standard,’
functional dyspepsia is defined as: in the past 6 months, persistent or repeated dyspepsia for more than 3 months;
endoscopic examination did not show any organic abnormalities; there is no indication that dyspepsia can be alleviated
by defecation and has nothing to do with irregular stool. Dyspepsia refers to a series of symptoms confined to the upper
abdomen (between the navel and the xiphoid) and its sides, including upper abdominal pain and burning, postprandial
bloating, early satiety, upper abdominal swelling, nausea and vomiting.? FD is a common disease in the general
population. It is reported that the global incidence of FD is 7% ~ 45%.” Studies have shown that in addition to
gastrointestinal symptoms and psychological symptoms, FD patients also have problems such as sleep disorders* and
low work efficiency.” Although FD is not a fatal disease, it seriously affects the quality of life of patients, and repeated
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visits have brought great economic burden to individuals and society. In 2009, FD led to an increase in the social and
economic burden of the United States, resulting in a loss of nearly USD 18.4 billion.°

At present, the pathogenesis of functional dyspepsia in western medicine has not been fully explained, but it is
generally believed that the pathogenesis of FD is closely related to many aspects such as gastroduodenal motility
disorder, visceral hypersensitivity, abnormal brain-gut interaction, low-grade inflammation of intestinal mucosal barrier,
and psychological factors. The treatment of FD is also mainly based on symptomatic treatment such as prokinetic drugs,
antacids, probiotics, antidepressants, etc.,” but conventional western medicine treatment has problems such as long-term
efficacy and more adverse reactions.™” A large number of studies have confirmed that the intervention and treatment of
FD with traditional Chinese medicine under the guidance of holistic concept and syndrome differentiation is more
effective and safer than conventional western medicine. Acupuncture and moxibustion therapy is widely used in clinical
treatment and scientific research experiments of FD as an alternative therapy of Western medicine because of its “simple
and inexpensive” characteristics.'® '

Bibliometrics is a subject that takes scientific literature as the research object, and obtains the structural characteristics
and development rules of corresponding science and technology by studying the distribution structure, quantitative
relationship, change law and other related information of literature.'® Bibliometrics, as an important branch of informa-
tion science, is widely used in many fields involved in people ‘s daily life. The scientific knowledge map is a series of
graphs used to show the relationship between the development process and the structure of scientific knowledge. It is the
application of bibliometrics to carry out quantitative statistical analysis of different measurement units of literature. On
this basis, combined with visualization technology, the relevant graphics that can display the core structure, development
process, research frontier and overall knowledge structure of the discipline are drawn.'* As an important technology of
evidence-based medicine research, bibliometrics and knowledge mapping have been applied in various fields of
traditional Chinese medicine by many scholars, aiming to reproduce the research in related fields in a panoramic way
and explore the development process, core and prospect of research in this field.'>'®

In recent years, acupuncture treatment of FD is still a hot topic in clinical research, but there is still a lack of
systematic research in this field. Based on bibliometrics, this study conducted a knowledge map analysis of the literature
in the clinical field of acupuncture and moxibustion treatment of FD in order to comprehensively and objectively
integrate and explain the research status and future development trends in this field, and provide a reference basis for
subsequent clinical research.

Research Data and Methods

Data Source
The literature related to functional dyspepsia was derived from Science citation Index Expanded (SCI-expand) in the WOS
core database, and all English literatures were retrieved with [“Pharmacopuncture” OR “Acupuncture” OR “Acupuncture
Therapy” OR “Acupuncture Treatment™” OR ‘“Pharmacoacupuncture Treatment” OR “Acupotomy” OR “Acupotomies”
OR “Acupuncture Point” OR “Moxibustion” OR “electroacupuncture”] AND [“Dyspepsia*” OR “Indigestion*” OR
“functional dyspepsia” OR “functional dyspepsia fd” OR “functional gastrointestinal disorders” OR “postprandial distress
syndrome” OR “irritable bowel syndrome™] as the subject word. The publication date was set to November 1,2024, and the
literature type was set to be original research, that is, “Article” or “Review Article”. Remove duplicates and non-English
articles with EndNote. By reading the title and abstract, excluding studies unrelated to acupuncture treatment of functional
dyspepsia (such as animal experiments, mechanism studies did not involve clinical efficacy, etc). The search results were
stored in text format, and the information of countries, institutions, authors and publication time of all literatures was
included, and duplicate literatures and literatures with incomplete information were excluded. This study was a secondary
literature analysis. All data were published academic publications and do not involve ethical review requirements.

This study focuses on the bibliometric analysis of acupuncture and moxibustion treatment of FD, aiming to sort out
the research trends, cooperation networks and knowledge structure in this field. Therefore, the literature search strategy
was not included in the direct comparison of acupuncture with other therapies (such as medication or psychotherapy). If
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the literature also involves a comparison between acupuncture and other interventions (eg acupuncture vs proton pump
inhibitors), it is excluded because its research focus deviates from the analysis goal of acupuncture monotherapy.

Descriptive Analysis

The complete records of the documents derived from WOS (including authors, institutions, countries, keywords, citation
information, etc.) were saved in plain text format. The data was normalized using the bibliometrix package of the
R language (version 4.4.1). The bibliometrix package in R 4.4.1 was used to analyze the annual number of publications
related to functional dyspepsia, as well as the number of relevant publications and related citations of countries,
institutions, authors, journals and literatures. The data analysis of high-frequency keywords also used the bibliometrix
package, which was visually presented as a word cloud map and a tree map.

Collaborative Network Analysis and Keyword Co-Occurrence Analysis

Using the networkPlot function in bibliometrix, based on the co-occurrence matrix of the author and the country, the
network diagram was generated using the force-oriented layout algorithm (Fruchterman-Reingold) to analyze the
cooperative relationship between the authors of the literature related to functional dyspepsia. The cooperation network,
timeline and density map were drawn, and the keyword co-occurrence network map was analyzed and drawn. The node
size and connection strength reflect the number of publications and the frequency of cooperation, respectively. Through
the wordcloud package, the word cloud map is generated, and the minimum word frequency threshold is set to 10 times;
the co-occurrence network is clustered by VOSviewer algorithm, and the similarity threshold is set to 0.5. The larger the
number of related posts is, the larger the node is, the closer the node is, the wider the connection is, and the node shows
the same color to indicate similar types or close cooperation.

Results
Global Annual Publication

A total of 534 English literatures related to acupuncture and moxibustion for functional dyspepsia were retrieved and
screened from the WOS website. There was no duplicate literature. After reading the title and abstract, 45 unrelated
articles were excluded. Finally, 489 English literatures related to acupuncture and moxibustion for functional dyspepsia
were included for analysis.

The research on acupuncture and moxibustion treatment of functional dyspepsia in Web of science was first published
in 2009. Since 2013, the number of related publications has increased rapidly. In 2020 and 2022, there were two peaks of
publications, and the overall number of publications increased in volatility. The number of related publications reached
a peak of 61 in 2022. Since then, the number of related publications has a downward trend but the direction is still hot,
which has great research value and development potential (Figure 1).

Countries (Regions) Issued and Cited

The number of publications related to acupuncture treatment of functional dyspepsia, the number of single country
publications (SCP), the number of multiple country publications (MCP) and the number of citations in the countries
(regions) of the corresponding authors were counted. Figure 2A shows the top ten countries in terms of relevant citations,
with China ranking first (relevant citations: 4478) and the United States ranking second (2508). Chinese related
publications and citations ranked first in the world, indicating that Chinese international recognition and influence in
this research field were among the top. Most of the documents published by countries with the highest number of
publications, such as China, the United States and South Korea, were SCP. The number of MCPs showed that China and
other countries have more cooperation with other countries in the world (Figure 2B and Table 1). A total of 27 countries
(regions) have contributed to this research field (see Figure 2C for the map of national publications, the deeper the color,
the more publications). Table 1 is the top ten countries in terms of the number of related publications. Among them,
China ranked first with 328 related publications, the United States ranked second with 65 related publications, and South
Korea ranked third with 27 related publications. The results of the changes in the number of papers issued by various
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Figure 2 The publication and citation of countries. (A) the top ten countries cited in the relevant literature; (B) SCP and MCP publications; (C) national distribution map;
(D) The cumulative growth of the article over time.
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Table | Top 10 Countries in Terms of Quantity of Relevant
Documents Issued

Rank | Country Reference | SCP | MCP | MCP ratio(%o0)
| CHINA 328 281 47 14.3
2 USA 65 47 18 277
3 KOREA 27 22 5 18.5
4 UK 13 9 4 308
5 AUSTRALIA | 5 3 2 40.0
6 BRAZIL 4 4 0 0.0
7 GERMANY | 4 2 2 50.0
8 ITALY 3 2 | 333
9 BELGIUM 2 2 0 0.0
10 CANADA 2 2 0 0.0

countries over time showed that the number of papers issued by China and the growth rate are much higher than other
countries (see Figure 2D).

Periodicals Published and Cited

The journals that published the literature on acupuncture and moxibustion treatment of functional dyspepsia were
statistically analyzed. The top ten journals were shown in Figure 3A, of which GASTROENTEROLOGY was the first
with 1140 citations. The analysis of the journals most related to the treatment of functional dyspepsia with acupuncture
and moxibustion showed that EVIDENCE-BASED COMPLEMENTARY AND ALTERNATIVE MEDIC published the
most articles related to the topic of this study, with 52 articles from this journal (Figure 3B). The ranking of journal
influence showed that EVIDENCE-BASED COMPLEMENTARY AND ALTERNATIVE MEDIC journals had the
highest influence (Figure 3C). The results showed that from 2012 to 2024, the cumulative number of articles published
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Figure 3 Journals published and cited. (A)Citation ranking of each journal; (B) the number of publications in each journal; (C) the ranking of the influence of each journal;
(D) The cumulative number of publications in each journal changes over time.
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by EVIDENCE-BASED COMPLEMENTARY AND ALTERNATIVE MEDIC was the first, and there was a big gap
with other journals (Figure 3D).

Citation of Articles

The number of citations published in the literature on acupuncture treatment of functional dyspepsia was counted. The
top 10 articles in the relevant citations were shown in Figure 4. Among them, the top three articles in the global cited
rankings were from LANCET (866 times), ANESTHESIOLOGY (508 times), PLOS MED (489 times) journals
(Figure 4A); the top three articles cited locally were from journals: AM J GASTROENTEROL (48 times), ALIMENT
PHARM THER (46 times), AM J GASTROENTEROL (42 times), see Figure 4B. The most cited articles in this analysis
were the articles published by OUYANG H et al in the ALIMENT PHARM THER journal (60 times), as shown in
Figure 4C. The results of the citation co-occurrence network showed that it was mainly divided into two categories, see

Figure 4D, and the citation network heat map was shown in Figure 4E.
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Figure 4 (A) Ranking of the most cited articles in the world; (B) ranking of the most cited articles in the local; (C) the most cited literature in each article; (D) Citation
network clustering analysis; (E) Hotspot map of citation network.
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Figure 5 The situation of institution publication. (A) Ranking the number of institutional publications; (B) The changes in the number of papers issued by the top 5
institutions over time.

Issuance of Agency Papers

A total of 354 institutions have contributed to this field. The top ten institutions in the number of publications were
shown in Figure SA. The top five were CHENGDU UNIVERSITY OF TRADITIONAL CHINESE MEDICINE,
SHANGHAI UNIVERSITY OF TRADITIONAL CHINESE MEDICINE, BEING UNIERSITY OF CHINESE
MEDICINE, NANIING UNIVERSITY OF CHINESE MEDICINE, HARVARD UNIVERSITY. The trend of the number
of papers published by the top five institutions over time was shown in Figure 5B. Among them, CHENGDU
UNIVERSITY OF TRADITIONAL CHINESE MEDICINE, HARVARD UNIVERSITY, SHANGHAL UNIVERSITY
OF TRADITIONAL CHINESE MEDICINE have the earliest publishing time and gradually increased the number of
papers over time.

The Author’s Posting Situation

A total of 1841 authors have contributed to this field. The top ten authors were shown in Figure 6A, and the top three
were WU HG (33 articles), LIU HR (31 articles) and LI Y (27 articles). In the ranking of local citations, WU HG ranked
first with a citation frequency of 310 (Figure 6B). WU HG also ranked first in the author’s influence ranking (Figure 6C);
the author’s output showed that from 2009 to 2023, each author in this field has a lot of article output in succession
(Figure 6D); Figure 6E shows that most of the authors are from China, followed by the United States and South Korea.
These authors are mostly from Shanghai University of traditional Chinese medicine and Chengdu University of

traditional Chinese medicine.

Cooperation Network Analysis

The results of the cooperative network analysis of the included authors showed that there were a total of 6 cooperative
groups, among which the teams such as ZENG F and WU HG have the closest cooperation within the team, and the
cooperation between the teams was relatively independent, and the cooperation between each other was less (Figure 7A).
The national cooperation map showed that China had the strongest connection with other countries. In this cooperation
network centered on China, it had the closest cooperation with the United States, Australia and Canada (Figure 7B).

High-Frequency Keywords and Keyword Co-Occurrence Network Analysis

Keywords were the extraction of key information from a literature. By understanding the high-frequency keywords in related
research, the core and hot spots in this research field can be roughly inferred. The high-frequency keywords in the literature
related to acupuncture and moxibustion treatment of functional dyspepsia were statistically analyzed, and the word cloud map
(Figure 8A) and tree map (Figure 8B) were drawn. The larger the area of keywords, the higher the frequency of occurrence. As
shown in the figure, the top three high-frequency words were irritable bowel syndrome (152 times, 10%), followed by
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Figure 6 The author’s publication. (A) Ranking of the number of publications; (B) local citation ranking; (C) influence ranking; (D) the change of the number of articles
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Figure 7 (A) author cooperation network diagram; (B) National cooperation network diagram.

acupuncture (115 times, 8%) and electroacupuncture (88 times, 6%). The change of keyword frequency over time showed that
the frequency level of each keyword increased with time, among which irritable-bowel-syndrome and acupuncture increased
the fastest (Figure 8C). The co-occurrence analysis of 1050 keywords in the literature related to acupuncture and moxibustion
treatment of functional dyspepsia was carried out. The co-occurrence network and clustering situation were shown in
Figure 8D, which were divided into two categories. Cluster 1 was dominated by irritable-bowel-syndrome, acupuncture,
etc. Cluster 2 was mainly based on quality of life, symptoms, etc.

Discussion
Functional dyspepsia (FD) is a common clinical digestive system disease, accounting for about 40% of the number of

digestive clinics in China.'” The main clinical manifestations are recurrent upper abdominal pain, anorexia, noisy, early
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Figure 8 High frequency keyword analysis. (A) Word cloud map; (B) Keyword tree diagram; (C) keyword frequency changes over time; (D) Keyword co-occurrence
network.

satiety, etc., and no organic lesions can explain the above symptoms. Epidemiological investigation shows that the
incidence of the disease is about 20% —40%, and it is increasing year by year. The disease is repeated and difficult to
cure, which seriously affects the quality of life of patients and causes a great burden on the economic status of patients.'®
At present, Western medicine generally believes that FD is a common clinical disease caused by multiple factors. The
etiology is closely related to gastrointestinal motility disorders, visceral hypersensitivity, abnormal brain-gut interaction,
and psychological factors. The treatment also takes prokinetic drugs, antacids, antidepressants, etc.'” However, some
studies have shown that western medicine has certain limitations in the treatment of this disease, with obvious adverse
reactions and poor long-term treatment effect.”” The clinical need for conventional western medicine replacement
therapy. Acupuncture and moxibustion therapy is widely used in clinical treatment and scientific research experiments
of FD as an alternative therapy of western medicine because of its “simple and inexpensive” characteristics.'®'? Studies
have shown that electroacupuncture stimulation of ST36 can activate cholinergic neurons, promote gastric emptying and
relieve postprandial fullness symptoms in FD patients.?' In addition, acupuncture can improve upper abdominal pain and
early satiety in FD patients by inhibiting sympathetic nerve activity and reducing excessive contraction of gastric smooth
muscle.?? In addition, acupuncture reduces the transmission of visceral noxious signals by spinal dorsal horn neurons by
regulating the brain-gut axis. For example, electroacupuncture stimulation can up-regulate the expression of serotonin
(5-HT) and its receptors in the central nervous system and inhibit the transmission of visceral pain signals to the cerebral
cortex.”® Acupuncture may also improve FD symptoms by inhibiting low-grade inflammation and regulate the secretion
of various brain-gut peptides.

Through the systematic study of the publication year and the number of publications in this field, it is found that the
number of relevant publications in this field has increased rapidly since 2013. Although the number of publications in
occasional years has decreased, it is in line with the law of academic development, and the research heat has been high. The
journals included in this study are the core journals included in the WOS database. The results show that the journals that
include the literature in the field of acupuncture and moxibustion treatment of functional dyspepsia are widely distributed,
and there are many articles included. There has been a certain number of published high-quality and high-impact literatures
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in this field. Analyze the number of institutions in which authors and institutions can clearly publish literature in this field,
and measure the coverage of literature; to clarify the core figures and core institutions of research in related academic
fields.* In this study, the institutions with the largest number of publications are CHENGDU UNIVERSITY OF
TRADITIONAL CHINESE MEDICINE and SHANGHAI UNIVERSITY OF TRADITIONAL CHINESE MEDICINE.
The research in this field by Chengdu University of Traditional Chinese Medicine involves curative effect observation,
mechanism research, literature research, review, famous doctor experience and so on.>>2¢

Keywords refer to words that can reflect the core content of an article or a book, reflecting the central point of view of
the literature.” In this study, the keyword irritable bowel syndrome has the highest frequency of occurrence. This is
because both functional dyspepsia (FD) and irritable bowel syndrome (IBS) belong to functional gastrointestinal
disorders (FGIDs). They have similar risk factors. Although there are no obvious organic and metabolic changes, the
symptoms are complex and the course of disease is prolonged. In particular, the overlap between the two diseases
increases the difficulty of clinical diagnosis and treatment. IV In the FD series, it is pointed out that other individual
digestive symptoms or symptom groups, such as other digestive symptoms from gastroesophageal reflux disease (GERD)
and IBS, may coexist with PDS and EPS.! For example, EDWARDS, BAI et al?® used IV as the diagnostic criteria, and
found that the probability of FD overlapping IBS was significantly higher than that of the same group of patients using
III. In common with the overlap of FD subtypes, there are a number of*’ data show that patients with FD overlap IBS
have more severe sleep disorders and anxiety and depression than patients with a separate disease, and there is a similar
“positive feedback” relationship between emotions and symptoms, that is, FD, IBS or FD overlap IBS patients, if they
are combined with sleep disorders, depression and / or anxiety, the overlap of gastrointestinal symptoms is more obvious.

At present, there are still many articles published every year on the treatment of functional dyspepsia by acupuncture
and moxibustion. The time of publication of the literature can reflect the academic research process and development
speed in this field to some extent. According to the results of this study, it is reasonable to believe that the study of
acupuncture treatment of functional dyspepsia will continue and dynamically, so the study has further significance and
value. In the following research, we first need to integrate the literature of multiple databases, so that the data obtained
from the screening can be as comprehensive as possible, and actively communicate with scholars in related fields,
understand the frontier dynamics of the field, enhance and deepen the objective cognition of the field, and avoid the
subjectivity of individuals in analysis and interpretation as much as possible.

Of course, influenced by some objective factors, this study also has some limitations. First of all, this study only
selected the core collection network database of the journal article scientific index, excluding other databases, which will
inevitably lead to the problem that the analysis data is not comprehensive enough. In the future research, we will
integrate multiple databases, expand the coverage of the literature, and reduce the selection bias by manually supple-
menting the literature of important journals in the region. In addition, quantitative analysis needs to analyze and explain
the data, which requires researchers to have a deeper and more comprehensive understanding of the field, otherwise there
will be some subjectivity. Some exclusion criteria may be misjudged due to differences in researchers’ understanding.
Therefore, future research needs to further reduce the potential impact of geographical bias and subjectivity on the results
through cross-database retrieval and algorithm-assisted analysis. Finally, the literature included in this study is mainly
from Chinese research institutions, which may be closely related to acupuncture as the core therapy of traditional Chinese
medicine. China’s long-term practice and scientific research investment in the field of acupuncture and moxibustion have
promoted the output of a large number of high-quality studies. However, this geographical concentration may limit the
universality of the research results. For example, there may be differences in acupuncture operation standards, patient
baseline characteristics or efficacy evaluation methods in different countries. Future studies need to include more
international multicenter clinical trials to verify the effectiveness of acupuncture in different cultural backgrounds.

Conclusion

In conclusion, this bibliometric study revealed that research on acupuncture for functional dyspepsia (FD) has grown
significantly since 2009, with China leading in both publications and citations. The author and institutional collaboration
networks indicated fragmented research clusters, with the strongest cooperation observed among Chinese institutions and
international partners. The co-occurrence network identified two dominant research clusters were mechanistic and
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therapeutic exploration and symptom management and quality of life. The keyword evolution analysis revealed a shift
from foundational studies toward applied research, indicating maturation in the field. These findings provide a structural
blueprint for future research, emphasizing the need to strengthen international collaboration and address gaps in

mechanistic and comparative effectiveness studies.
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