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Purpose: Recent studies have shown that acupuncture may have great potential in the treatment of Bell’s palsy. However, the
bibliometric analysis of this field has not been summarized properly. Thus, the purpose of this study is to analyze the hotspot of
acupuncture for Bell’s Palsy.

Methods: The core collection database of Web of Science was searched for relevant publications from 2000 to 2023, and countries,
institutions, authors, keywords, and literature were analyzed and visualized by bibliometric softwareCiteSpace 5.1.R6, Vosviewer,
BICOMB, and gCLUTO to explore the scientific achievements, research collaboration networks, research hot spots, and research
trends.

Results: 229 publications were included in this study. The most cited journal is Journal of Otolaryngology-Head & Neck Surgery; the
most prolific country is China; the most prolific author is Li Ying, moreover, the collaboration among scholars is poor; Kyung Hee
University is the most prolific institution studying acupuncture for Bell’s Palsy. Reference burst detection indicates that traditional
Chinese Medicine philosophy, the role of acupuncture in the prognosis of facial palsy, mechanism of acupuncture to improve facial
nerve function, and the use of electroacupuncture are starting to become new research hotspots.

Conclusion: The field of acupuncture for Bell’s Palsy has developed rapidly in recent years, and new research trends are mainly:
combination with traditional Chinese medicine, the role of acupuncture in the prognosis of facial palsy, mechanism of acupuncture to
improve facial nerve function, and the use of electroacupuncture. However, research in this field is still dominated by case reports and
clinical trials, and there is a lack of large-scale, multicenter clinical trials and animal experiments there are still many problems in
institutional cooperation and experimental design, which requires relevant researchers to strengthen cooperation and improve
experimental design.
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Introduction
Bell’s palsy, also known as “idiopathic facial palsy”, is characterized clinically by paralysis of the pathetic muscle of the
affected face' and accounts for 70% of peripheral facial palsy.” Epidemiologic studies show that 11 to 40 persons per
100,000 are affected each year, most commonly between the ages of 30 and 45 years.>” In addition, studies in the United
States have shown that approximately 60,000 people in the United States develop Bell’s Palsy each year.” It is evident
that the current prevalence of Bell’s Palsy is extremely high and its treatment is receiving attention from researchers
worldwide.

Since its specific pathogenesis and etiology are still uncertain,®’ there are many treatments options available, which
can be mainly divided into pharmacological and non-pharmacological treatments, among which, pharmacological
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treatments commonly include: corticosteroids,® acyclovir,” vitamin B,' etc.; non-pharmacological treatments include:
surgery,'! acupuncture, etc. At present, numerous research results have confirmed the efficacy of pharmacological

12714 a5 well as surgery'” in the treatment of Bell’s palsy. The cure rate as well as the overall efficiency of

treatment
acupuncture in treating Bell’s palsy is superior to pharmacological treatment,'® however, the distribution of studies of
acupuncture treatment for Bell’s Palsy is scattered relatively, which makes it difficult for clinical practitioners and
researchers in related fields to understand the emerging trends of a research field timely and effectively. Through
bibliometrics, scholars can quantitatively identify detailed research trends and abrupt changes, thus making academic

decisions.'”

Materials and Methods

In this study, publications of acupuncture for Bell’s Palsy published from 2000 to 2023 were retrieved from the Web of
Science, to explore, using the topic search.CiteSpace 5.1.R6, Vosviewer 1.6.18, BICOMB (Bibliographic Items Co-
occurrence Matrix Builder), and gCLUTO (Graphical Clustering Toolkit) are visualization software used in this study,
both of them are specially designed to meet the demand for generating visualization mapping of specific research areas.

Data Collection

Relevant literature was retrieved from the Web of Science Core Collection using the following Search strategy: TS =
((Acupuncture or Electroacupuncture or acupuncture analgesia or EA or Electrothermal acupuncture or warm needling or
ear needling) AND (Bell palsy or Facial paralysis or Facial nerve disease or Facial nerve paralysis or facial paralysis or
facial paresis or Cranial nerve paralysis or cranial paralysis or Ramsay-Hunt syndrome or idiopathic facial palsy)). This
search strategy was limited to published English papers between January 2000 and March 2023. The final results were
saved as a plain text file with full records and cited references.

Inclusion and Exclusion Criteria

Inclusion criteria were: (1) articles published from 2000 to 2023; and (2) articles retrieved from the Web of Science.
Exclusion criteria were: (1) articles not officially published; (2) unrelated articles.The search process and the search
results are shown in Figure 1.

Tools

In this study, publications of acupuncture for Bell’s Palsy published from 2000 to 2023 were retrieved from the Web of
Science, to explore, using the topic search. The main visualization software used in this study are CiteSpace 5.1.R6 and
Vosviewer 1.6.18, where the former is used to visualize the network through the Java platform and is used in this paper
for the analysis of journals, institutions, authors, keywords, and references; the latter is used in this paper for the
visualization and analysis of countries. In addition, this paper uses the BICOMB (Bibliographic Items Co-occurrence
Matrix Builder) platform (version 2.01, China Medical University) to analyze relevant meteorological data and generate
matrix data, which are analyzed by gCLUTO (Graphical Clustering Toolkit) software.

Results
Analysis of Papers

A total of 229 relevant papers were obtained, with an average annual output of 9.54. As seen in Figure 2, the number of
papers published on acupuncture for Bell’s palsy showed different performance in different periods, which can be divided into
three stages: the first stage, the slow development period (2000-2007), with an average annual output of 2.9 papers, which
was the beginning stage of research in the field of acupuncture for Bell’s Palsy and the number of papers published was low;
the second stage, stable period (2008—2018), with an average annual output of 9.3 papers, this phase is significantly higher
than the previous phase, and the average annual output of researchers is relatively stable; the third phase, rapid development
period (2019-2023), with an average annual volume of 20.8 articles, this phase has significantly increased, indicating that the
current research results in this field have significantly increased and gradually become a new research hotspot.
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Figure | Flowchart depicting the article selection process.

Analysis of Journals

The analysis of journal co-citation was formed by CiteSpace software (Figure 3), and only the top 5 journals among them
are listed in this paper (Table 1), among which the highest number of citations are Journal of Otolaryngology-Head &
Neck Surgery (86) with IF 2022 (Impact Factors 2022) of 5.591, which mainly This journal focuses on the treatment and
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Figure 2 Annual publications of acupuncture for Bell’s Palsy.
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Figure 3 The network visualization map of journal co-citation analysis by CiteSpace. The larger circle in the graph means that the journal corresponding to that circle has

been cited more often and has more influence in the field of acupuncture for Bell’s Palsy.
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Table | Top 5 Cited Journals Related to Acupuncture for Bell’s Palsy

Rank | Citations Journal IF (2022)
| 86 Journal of Otolaryngology-Head & Neck Surgery 5.591

2 73 Laryngoscope 2.970

3 59 Cochrane Database of Systematic Reviews 12.008
4 56 New England Journal of Medicine 176.079
5 56 Acta Oto-laryngologica 1.698

rehabilitation of Otolaryngology, and head and face diseases. The highest IF (2022) was New England Journal of
Medicine(176.079), which focused on the early treatment of Bell’s Palsy since 2000° and the risk of influenza vaccine-
induced Bell’s Palsy.® The Journal double overlay analysis was proposed by Professors Chaomei Chen and Jie Li and can
be used to study the distribution of disciplines corresponding to the journals, and the results of the journal double overlay
are shown in Figure 4, the distribution of citing journals on the left side represents the disciplines (knowledge carriers) of
acupuncture research output for Bell’s Palsy, mainly in the medical and clinical, while the distribution of cited journals
on the right side represents the knowledge sources of acupuncture research results, mainly in health, nursing and
medicine, and the color pathway in the middle represents the relationship between cited and cited journals.

Analysis of Countries/Regions

The country co-citation analysis is to classify the research results according to the author’s country and to understand the
current location of the main researchers and research institutions in the discipline. As shown in Figure 5A, the larger the
circular node in the figure, the redder the color of the node, and the greater the influence of the country corresponding to
the node. The results of this study show that the top three countries in this field are (number of literatures in theses):
China (81, 35.4%), the United States (42, 18.3%), and Korea (20, 8.73%). The combination of centrality can be obtained
that the United States and China are the more influential countries in the field of acupuncture for Bell’s palsy.(See
Figure 5B and Table 2) To better analyze the research results and cooperation in this field among countries in the world,
this paper conducted a geographical visualization analysis based on the number of publications to get Figure 5C and D.
In the figure, the more the number of publications, the larger the circle, and the connecting lines with the same color
represent the cooperation among countries. From Figure 5C and D, we can get that at present, countries in the world can
be divided into three big regions of North America, Western Europe, and East Asia according to the sparseness of
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Figure 4 Dual-map overlay of journals related to Acupuncture for Bell’s Palsy. The left side of the dual map is citing journals while the right side is cited journals, and the line
in the middle indicates the association between them.
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Figure 5 (A) Visualization map of countries involved in Acupuncture Therapy for Bell’s Palsy (Vosviewer). (B) The distribution of publications by country. (C) Geographical
distribution of acupuncture for Bell’s Palsy. The lines with the same color in the figure represent the closeness of the cooperative relationship between the connected
countries, while the size of the circles indicates the magnitude of the country’s influence. (D) Cooperation network of prolific countries/regions.

cooperation. Among the countries with greater influence, the United States cooperates more with Canada and European
countries, while China cooperates more with Korea and Singapore.

Analysis of Institutions

The network density of CiteSpace and the network color of Vosviewer can deduce the current cooperation among
institutions. The greater the network density of CiteSpace and the less the network color of Vosviewer, the better the
cooperation among institutions is considered. CiteSpace software was used to generate a plot of 44 nodes, 33

Table 2 Top 5 Publications and Centrality of Countries of Acupuncture for Bell’s

Palsy
Rank Count Country Rank Centrality Country
| 8l China | 0.85 USA
2 42 USA 2 0.55 China
3 20 Korea 3 0.52 Canada
4 12 Turkey 4 0.35 Italy
5 I Britain 5 0.13 Egypt
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connections, and a density of 0.0349 shown in Figure 6A. From the network density, it can be concluded that the cross-
institutional cooperation among research institutions is poor, and it is mostly intra-institutional cooperation. From
Table 3, the most influential institution in this field is Kyung Hee University in Korea, combining the number of
publications and centrality.

Analysis of Authors

The author’s co-analysis graph is shown in Figure 6B was generated by CiteSpace, and the connecting lines represent the
closeness of the collaboration between different authors. As for the field of acupuncture for Bell’s Palsy, there are
currently 306 authors who have published, among which the top 5 authors are shown in Table 4, and the most prolific
author is Li Ying of Chengdu University of Traditional Chinese Medicine (publication 8), whose research interests are

18-21

mainly in acupuncture for Headache and facial paralysis.”>*® The most cited author is Peitersen (cited 50), whose

research direction is mainly on the pathogenesis related to Bell’s Palsy.

Analysis of Keywords

The central idea of the article as well as the research area is reflected in the keywords, and the use of keyword analysis is
beneficial to the study of hotspots in the field of acupuncture for Bell’s Palsy. Figure 7A was obtained by CiteSpace 5.1.
R6 thereby analyzing the degree of association between different topics. The width of the connecting line represents the
frequency of co-occurrence between the keywords, and the size of the rectangular nodes indicates the frequency of
keywords, and the specific contents are shown in Table 5. Combining Figure 7A and Table 5, it can be concluded that the
current research on acupuncture for Bell’s Palsy mainly focuses on the mechanism of acupuncture in improving facial
nerve function, and the research is mostly conducted in the form of clinical trials.

The visual hill map (Figure 7C) and the visual matrix (Figure 7B) were drawn, and the specific clustering content of
Figure 7C was shown in Table 6. From Figure 7C, Cluster 0, with the highest height and red color at the top of the
mound, indicates that the number of articles within this cluster is the lowest, but the content is highly consistent among
articles, mainly a systematic review of acupuncture for Bell’s Palsy; followed by Cluster 4, whose cluster is mainly
clinical trials and case reports on acupuncture for Bell’s Palsy. In the visualization matrix (Figure 7B), if a high-frequency
word was included in the corresponding article, intersecting areas would be shown in red, where the higher the
occurrence, the deeper the color. From Figure 7B, it can be obtained that Cluster 1 has the highest similarity to the
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Figure 6 Network map showing the relations between various institutions (A) and the authors (B).
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Table 3 Top 5 Publications and Centrality of Institutions of Acupuncture for Bell’s Palsy

Rank | Count | Institutions Country | Rank | Centrality | Institutions Country
| 12 Kyung Hee University Korea | 0.03 Kyung Hee University Korea
2 6 Guangzhou University of Chinese China 2 0.0l Chinese Academy of Sciences China
Medicine
3 6 Chengdu University Traditional Chinese | China 3 0.01 Wake Forest School of Medicine USA
Medicine
4 5 Chinese Academy of Sciences China 4 0.01 Chinese Academy of Medical China
Sciences
5 5 Sichuan University China 5 0.0l Guangzhou University of Chinese | China
Medicine

Table 4 Top 5 Productive Authors and Co-Cited Authors of Acupuncture for Bell’s Palsy

Author Published Articles Co-Cited Author Cited Times
Li Ying 7 Peitersen E 50
Yang Jun 5 Li Ying 39
Lee Myung Soo 5 House JW 33
Li Chuanfu 5 Baugh Rf 29
Zhang W 5 Adour KK 25

topic of this article, and its content is mainly related to the clinical trials and treatment techniques of acupuncture for
Bell’s Palsy.

Analysis of Literature

The reference timeline profile (Figure 8A) was generated by clustering the literature in chronological order. From
Figure 8A, the three clusters #1 virus, #5 amstar 2, #7 acupoint and #9 prognosis intensity indicate the research direction
of new research hotspots.

Among them, #1 virus indicates that the future direction of research in the field of acupuncture for facial palsy will
focus more on the efficacy of acupuncture for facial palsy caused by viruses, #5 amstar 2 indicates that researchers are
beginning to focus on the review and analysis of clinical trials or basic experiments related to acupuncture for facial
palsy, #7 acupoint indicates that current researchers are beginning to focus on the efficacy of acupuncture in treating
facial palsy through the guidance of traditional Chinese medicine theory, and #9 prognosis indicates that the role of
acupuncture in the prognosis of facial palsy is becoming a new research direction.

From Table 7, the highest number of co-citations (421) in this field was published in 2007 by G. Cruccu of La
Sapienza University on the effect of electrical neurostimulation therapy on neuropathic pain,* which in this article, it
was concluded that electrical stimulation was superior to high-frequency transcutaneous electrical nerve stimulation in
the treatment of neuropathic pain.

“References with citation bursts” referred to the corresponding articles that had been frequently cited during a period in
afield. As exhibited in Figure 8B, the findings of Li et al*’ were the first to begin and the duration of the bursts was longer, and the
literature focus was a multicenter a clinical trial of acupuncture for Bell’s Palsy, proving that the early high-level research results
in the field mainly came from multicenter, large-sample clinical trials; and the most recent and strongest the outbreak of research
at present comes from Li et al’® from Guangxi Medical University, which analyzed 14 randomized controlled trials and
concluded that acupuncture in the treatment of Bell’s Palsy has some efficacy, but the methodological quality and data integrity
need to be strengthened. It is evident that although the level of research related to the field of acupuncture for Bell’s Palsy is rising,
there is still a lack of high-level clinical trials providing strong evidence-based medicine, which portends that researchers in this
field should improve the design of clinical trials and strengthen the depth of cooperation between different regions and
institutions.
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Figure 7 (A) Visualization graph of keywords of acupuncture for Bell’s Palsy (CiteSpace). (B) Matrix visualization of biclustering analysis results of high-frequency keywords
about acupuncture for Bell’s Palsy. (C) Mountain visualization of biclustering analysis results of high-frequency keywords about acupuncture for Bell’s Palsy. The clustering
results were mainly shown in the visual hill map with different heights and colors, and the height of the hill was proportional to the average similarity of the clusters, the
greater the similarity, the steeper the hill. The color of the top of the hill represents the standard deviation of the cluster, where red is low and blue is high, the redder the
top of the hill is, the more concentrated the study content is within the cluster.

Journal of Pain Research 2023:16 hetps: 2163

Dove:


https://www.dovepress.com
https://www.dovepress.com

Yu et al Dove

Table 5 Keywords in the Acupuncture Treaty on Bell’s Palsy

Rank Keyword Centrality Count
| Bell’s Palsy 0.31 55
2 Acupuncture 0.39 54
3 Facial Paralysis 0.00 28
4 Management 0.08 20
5 Facial Nerve 0.32 16
6 Paralysis 0.53 12
7 Herpes Simplex Virus 0.04 12
8 Prednisolone 0.04 12
9 Facial Palsy 0.03 I
10 Electroacupuncture 0.28 10
I Randomized Controlled Trial 0.41 10

Table 6 The Detail of Matrix Visualization

Cluster Detail

Cluster2 Facial Paralysis; Quality of Life; Electroacupuncture

Cluster4 Randomized Controlled Trial; Acupuncture; Case Report; Facial Palsy
Cluster0 Peripheral Facial Paralysis; Protocol; Meta-Analysis; Systematic Review
Clusterl Acupuncture; Randomized Controlled Trial; Bell’s Palsy; Electroacupuncture
Cluster3 Facial Paralysis; Inflammation; Bell Palsy; Ramsay Hunt Syndrome

Discussion

Summary of the Main Findings

This study used CiteSpace 5.1.R6, Vosviewer, BICOMB and gCLUTO to visualize 229 publications in the field of
acupuncture for facial palsy since 2000. The results of the study showed that: the annual number of publications showed
a linear increase; the most cited journal was Otolaryngol Head Neck; The highest number of publications is currently in
China and the highest centrality is in the United States; the institution with the highest number of publications and the
highest influence is Kyung Hee University; the author with the highest number of publications is Li Ying and the author
with the highest number of citations is Peitersen E.

Research Hotspots on Acupuncture for Bell’s Palsy

The current research results in the field of acupuncture for Bell’s Palsy are mostly in the form of case reports
35-40

31534 a5 well

as clinical trials, and the research content is mostly to study the role of acupuncture in improving facial nerve
function and sequelae.*’ ™ And this paper analyses the research trends related to acupuncture for Bell’s Palsy by

bibliometric methods and summarizes the new research hotspots.
1. Integration with traditional Chinese medicine concepts

As shown in Figure 8A, #7 acupoint shows that research on acupuncture for facial palsy is now focusing on the role of
traditional Chinese medicine concepts, such as the selection of acupoints, the effect of de qi on the efficacy of
acupuncture, and the efficacy of different acupuncture techniques on the acupoints. For example, Wen et al** confirmed
through a retrospective analysis that specific acupoints play a crucial role in the treatment of diseases with acupuncture;
The study by Chen et al*> demonstrated that the inhibition of glial cell activation in the body and the reduction of a large
number of pain-related substances produced by glial cells, such as the proinflammatory cytokines tumor necrosis factor a,
interleukin-1p, interleukin- 6, and prostaglandins such as prostaglandins E2, thereby descending the pain modulation
system in the brain, and exerting the long-term analgesic effects of acupuncture; in terms of the short-term therapeutic
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Figure 8 (A) A timeline view of acupuncture for Bell’s Palsy. In the reference timeline profile, the later the timeline of each cluster appears, the more likely the cluster is to
become a new research hotspot. (B) Reference with the strongest citation bursts of Acupuncture in Bell’s Palsy.

efficacy of acupuncture, the production of a sense of gaining chi also has an In terms of the short-term therapeutic

efficacy of acupuncture, whether or not it produces a sense of gaining qi also has an important impact on whether or not it

is effective.*®

In the eyes of a formally trained acupuncturist, the de qi sensation (eg, soreness, swelling, numbness, and other body

sensations) produced by acupuncture on an acupuncture point is an important basis for the efficacy of acupuncture. In the

past, the specific philosophy of TCM as part of alternative medicine did not receive much attention, but with the

development of modern medicine, researchers and clinicians have started to look for ways to significantly improve the

Table 7 Top 5 Co-Cited References in Acupuncture Treaty on Bell’s Palsy

Citation First author Year Journal

421 Cruccu G** 2007 European Journal of Neurology

233 Baugh RF*® 2013 Otolaryngology Y-Head and Neck Surgery
127 Finsterer J¢ 2008 European Archives of Oto-Rhino-Laryngology
89 Teixeira LJ*’ 2011 Cochrane Database of Systematic Reviews
65 Xu SB?® 2013 Canadian Medical Association Journal

Abbreviations: USA, United States of America; BICOMB, Bibliographic Items Co-occurrence Matrix Builder;

gCLUTO, Graphical Clustering Toolkit; IF, impact factors.
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efficacy of TCM in search of better treatment results and a better patient experience. In traditional Chinese medicine,
acupuncture is extremely effective in treating facial palsy. Therefore, the study of acupuncture points and the sense of
getting qi is expected to become a new research direction and a hot research topic in recent years.

2. The role of acupuncture in the prognosis of facial palsy

The prognosis of facial palsy and the associated sequelae are influenced by several factors,*” for example, age, varicella-
zoster virus infection, nerve excitability test response, loss of stapedial reflex, and the state of paralysis 1 month after the
onset, among others. Among these factors, the sequelae of facial palsy often bring physical as well as psychological
discomfort,”® and those with severe disease can suffer from the disease for years, which seriously affects the quality of
life. The prognostic improvement of facial palsy with acupuncture is supported by relevant clinical data, for example,
a clinical study in Turkey in 2019* showed that the scale scores of acupuncture before and after treatment of Bell’s facial
palsy sequelae, such as, facial nerve compound motor action potential, HouseeBrackmann (HB), and Sunnybrook (SB)
grading scales were significantly better than the control group. The early use of acupuncture in the treatment of facial
palsy can greatly reduce the chance of sequelae.”®>' According to Figure 8A, #9 prognosis is the most recent label for the
onset and end time inside, which also indicates that the efficacy of acupuncture on the sequelae of facial palsy will be the
latest research hotspot in the field of acupuncture for facial palsy.

3. Mechanism of acupuncture to improve facial nerve function

The specific mechanism of facial palsy is still not completely clear, but the mainstream view now is that neurophilic virus
infection causes damage to peripheral facial nerve function, which in turn affects the motor function of facial muscles,
which leads to the development of facial neuritis. The slow regeneration rate of peripheral facial nerve fibers makes the
recovery process after peripheral facial nerve paralysis slow, which is a long-standing problem in neurology. Among the
hotspots of research on facial palsy would be specific studies on the mechanism of action of acupuncture on improving
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facial nerve function. In fact, in 2022, Shan et al’* with the help of transmission electron microscopy observations

confirmed that facial nerve injury started to recover to varying degrees after 21 days of acupuncture.
4. Focus on the use of electroacupuncture

Compared with traditional acupuncture, electroacupuncture can provide a stable frequency and duration of action, which
provides good clinical efficacy on the one hand and facilitates the control of variables in research design on the other. The
studies related to electroacupuncture for Bell’s Palsy have also become a new research trend in recent years,”> > in
which, Cui et al>® confirmed that electro-acupuncture can also induce needle sensation, and also concluded that more

trials are needed to find the appropriate current to induce needle sensation.

Limitations
Given the research status of acupuncture in Bell’s Palsy, we believe that there are still many limitations:

1. Research design: At present, the field is mostly clinical trials, lacks basic research and animal experiments, and due
to the particularity of acupuncture therapy itself, most clinical trials have not reached the “double-blind” design,
and there is a lack of multi-center clinical trials.

2. Institutional cooperation: On the one hand, the lack of transnational cooperation. Institutional cooperation between
Europe and North America is close, but there is less cross-border cooperation on other continents, mostly domestic
cooperation; on the other hand, regional development is uneven. Therefore, researchers should analyze relevant
clinical experience and research results with each other to strengthen multinational cooperation.

3. The limitations of the bibliometric software: it is impossible to deal with multiple languages databases at the same
time, the algorithm problem of the software itself, etc., which may have a certain impact on the research results, and
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the software can only be used to analyze keywords, references, authors and institutions, countries, etc., instead of
the entire content of the documents included, which may cause some information omissions.

Conclusion

This paper analyzed data on acupuncture for Bell’s Palsy from 2000 to 2023 using bibliometric tools CiteSpace,
Vosviewer, BICOMB platform, and gCLUTO software. The results of the study showed that new research hotspots in
the field of acupuncture for Bell’s Palsy will be:

1. Increased emphasis on acupuncture manipulation and the effect of needle sensation on the efficacy of treatment;
2. The use of acupuncture in the prognosis of Bell’s Palsy will be emphasized;

3. The efficacy of electroacupuncture and the optimal current intensity during treatment;

4. The mechanism of acupuncture to improve facial nerve function.

However, there are still problems in this field, such as unreasonable experimental design, imperfect data collection,
fragmented cooperation among research institutions, and the research results are mainly cased reports and clinical trials
without basic research, which requires relevant researchers to strengthen multinational and cross-institutional coopera-
tion, pay attention to new research trends, and improve experimental design and data collection.
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