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Abstract. Purpose: Through the visualization and analysis of knowledge graph,
this study explores the publication status, journal distribution, research power,
hotspots, and development trend of the research field of college students' mental
health in China in the past ten years, which will provide a reference for future
research. Methods: The CNKI database was searched, and 3586 articles were in-
cluded in the study, which were visualized and analyzed by CiteSpace software.
RESULTS: In recent years, the number of articles published has slowly declined,
and the discipline is in a period of calm. The top three issuing journals were Tal-
ent, Chinese Journal of Health Psychology and Contemporary Sports Science and
Technology. There were 10 core authors, forming 5 collaborative clusters, mul-
tiple small groups, and fewer inter-institutional collaborations. There were 8 or-
ganizations with >10 publications, including Hebei Normal University. The re-
search hotspots are students' mental health, countermeasures, social support, etc.,
and there are 10 research frontier themes. Conclusion: It is recommended to
strengthen cooperation, pay attention to the changes of the times, respond to the
needs of the country, and explore other research hotspots.

Keywords: mental health; knowledge graph; visualization analysis; college stu-
dent.

1 Introduction

In recent years, with the rapid development of society and the explosive growth of net-
work information, the factors affecting the mental health of college students have be-
come more diverse and complex [1] Therefore, it is particularly important to update
and re-understand the "factors" that affect the mental health of college students with
the development of the times. As Comrade Xi Jinping pointed out during his inspection
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at China University of Political Science and Law: "China's future belongs to the youth,
and the future of the Chinese nation also belongs to the youth. The ideals, beliefs, men-
tal state, and comprehensive quality of the younger generation are an important mani-
festation of a country's development vitality and an important factor in a country's core
competitiveness." [2]. Clarifying the hot spots of contemporary college students' mental
health research and grasping the research development trend are necessary conditions
and urgent needs to solve the practical problems of young college students, and can
promote the better growth and faster development of college students. This research
uses bibliometrics and visualization methods, and uses CiteSpace, a knowledge net-
work analysis tool, to draw a scientific knowledge graph of college students' psycho-
logical research, and reproduces a panoramic view of the number of articles, journal
distribution, analysis of authors and research institutions, research hotspots and devel-
opment trends of college students' psychological research in China, in order to provide
knowledge reference for deepening college students' psychological research.

2 Data and Methods

2.1 data sources

Literature data analytics comes from the China National Knowledge Network Database
(CNKI), which searches for "keywords = mental health" and includes "keywords = col-
lege students". The source category is "All Journals", and the time is "January 1, 2013
to October 1, 2023". After manual screening, irrelevant entries such as duplicate papers,
deletion of meeting notes, introduction of project results, book reviews, speeches, and
introduction of research institutions were excluded, and 3,586 valid literatures were
finally obtained.

2.2 Method

The research used CiteSpace6.3. R4 software to construct a visual Knowledge Graph,
and analyzed the subject distribution, source distribution, author cooperation, institu-
tional cooperation, hotspots, preface and development trend of the annual publication
volume of college students' mental health research literature. The time is set as "2013-
2023", the time slice is set as "1 year", and the threshold is set as "Top N = 50". The
graph is edited and constructed by combining Pathfinder + Pruning sliced networks as
the algorithm type. After a series of parameter settings, co-occurrence analysis, cluster
analysis and emergence analysis of keywords in the literature are carried out. The visual
analysis of the cooperation network between research institutions and authors is carried
out to realize the visual presentation of the hotspots and development trends of college
students' mental health research in the past 10 years.

CiteSpace is an information visualization application software [3, 4] that can per-
form literature statistics, cluster analysis and graph presentation on disciplines and
knowledge fields set by users [3, 4]. Its role is to detect and dig deep into the infor-
mation hidden in the data through the analysis of a large number of documents, and
finally present the scientific laws, distribution, structure and trends of the discipline
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more clearly and intuitively in the form of maps [5, 6]. The analysis and prediction of
the information panorama, the research frontiers of hot topics, and the development
process of a certain discipline and technology field show strong advantages and accu-
racy [7]. Compared with the traditional literature sorting analysis, this bibliometric
method shows the advantages of comprehensive and objective data [8-9].

3 Result

3.1 Publication volume analysis
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Fig. 1. Annual Trend of Dispatch Volume

Taking time (year) as the horizontal coordinate and the number of publications (number
of articles) as the vertical coordinate, the annual distribution map of college students'
mental health research papers published in my country from 2013 to 2023 is generated.
From the Figure 1, it can be seen that the research heat in this field has shown a slow
decline in the past ten years. Although there was a slight recovery in 2014, the overall
trend still showed a downward trend. From 2022 to 2023 (October), the downward
trend slowed down, and the development of disciplines entered a cooling-off period.
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3.2 Distribution of papers and journals

Table 1. Percentage of Journal Distribution Frequency

No. Percentage of Frequency Periodical
1 7.96% Talent
2 6.48% Chinese Journal of Health Psychology
3 6.19% Contemporary Sports Science and Technology
4 5.50% Shanxi Youth
5 5.11% Science and Education Wenhui (early issue)
6 4.81% Psychology Monthly
7 4.03% Industry and Science and Technology Forum
8 4.03% Education and Teaching Forum
9 3.93% Education Modernization
10 3.93% Modern Vocational Education

A brief analysis of the sources of 3,586 journal papers was made to form Table 1. The
top ten journals were "Intelligence," "Chinese Journal of Health Psychology," "Con-
temporary Sports Science and Technology," "Shanxi Youth," "Science and Education
Literature Collection (Published in the first ten days)," "Psychological Monthly," "In-
dustry and Science and Technology Forum," "Education and Teaching Forum," "Edu-
cation Modernization" and "Modern Vocational Education" accounted for 51.97% of
the total. Among them, the journal with the highest number of publications was "Intel-
ligence," accounting for 7.96% of the total number of journal papers, followed by "Chi-
nese Journal of Health Psychology," accounting for 6.48% of the total, and the third
was "Contemporary Sports Science and Technology," accounting for 6.19% of the total.

3.3  Author analysis
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Fig. 2. Co-authorship network diagram of published authors
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Visualization analysis of college students' thoughts and mental health based on
CiteSpace knowledge graph has been conducted for a long time. Here, we list the top
ten high-frequency authors in terms of paper publication frequency: Yuan Jiaxiang (6
papers), Shen Wen (5 papers), Li Dan (5 papers), Liu Lin (5 papers), Diao Jiaxi (5
papers), Li Tao (4 papers), Yu Guoliang (4 papers), Zhang Bin (4 papers), Xue Peiyu
(4 papers), and Liu Qian (4 papers), as shown in Figure 2. It can be seen that Li Na has
the highest number of publications in this field, with a total of seven papers published
since 2013, followed closely by Yuan Jiaxiang, Shen Wen, Li Dan, Liu Lin, Diao Jiaxi,
and others. By importing the literature sample data into CiteSpace software, the co-
occurrence network of research authors in this field is obtained (Figure 2). From the
connecting lines in the figure, it can be observed that the collaboration group centered
around Li Na and Li Tao has the closest collaboration and the largest number of col-
laborators. There are also many small collaboration groups with a limited number of
participants, ranging from one to four people. As shown in Figure 2, Li Na, Li Tao,
Yuan Jiaxiang, Shen Wen, Li Dan, Zhang Bin, Liu Qian, and others have been involved
in research for a longer time, while Yu Guoliang, Diao Jiaxi, Liu Lin, Xue Peiyu, and
other emerging researchers have recently joined this study.

3.4  Analysis of research institutions
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Fig. 3. Co-occurrence network diagram of publishing institutions

After visual analysis using CiteSpace software, a co-occurrence network of publishing
institutions was obtained. From Figure 3, the institutions with a higher output of re-
search results in college students' mental health are mainly normal universities, with
the top three normal universities in terms of publication volume accounting for 71.42%
of the total number of publishing institutions, followed by comprehensive universities.
Among them, there are 8 institutions with a publication volume >10, namely Hebei
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Normal University, Guangxi Normal University, Hebei University, Central China Nor-
mal University, Bohai University, Shanghai Normal University, Inner Mongolia Nor-
mal University, and Jilin University, with a total of 94 papers. Among them, both Hebei
Normal University and Guangxi Normal University have published 13 papers, ranking
first in terms of publication volume; Hebei University, Central China Normal Univer-
sity, and Bohai University have published 12 papers, ranking second; Shanghai Normal
University and Inner Mongolia Normal University have both published 11 papers, rank-
ing third, as shown in Table 2.

Table 2. Frequency table of publishing institutions

No. Frequency Start year College
1 13 2014 Hebei Normal University
2 13 2015 Guangxi Normal University
3 12 2014 Hebei University
4 12 2014 Central China Normal University
5 12 2016 Bohai University
6 11 2016 Shanghai Normal University
7 11 2014 Inner Mongolia Normal University
8 10 2014 Jilin University
9 9 2013 Hunan Normal University
10 9 2013 Qinghai Normal University
11 9 2014 Shandong University
12 9 2014 Xihua Normal University
13 9 2014 Nanjing Normal University
14 8 2014 Shanxi Normal University
15 8 2014 Henan University
16 8 2014 Hebei Normal University
17 7 2013 Northeastern Normal University
18 7 2013 Liaoning Medical College
19 7 2013 Central South University, China

3.5 Research hotspot

Set the Timespan in CiteSpace to 'from 2013 to 2023', the Slice Length to 1, the data
nodes to keywords (college students, mental health), check the 'pruning sliced network’,
and keep other settings default. This yields a keyword analysis map of college student
mental health research composed of 809 nodes and 1488 lines (Figure 4). The area of
the network nodes represents the frequency of appearance of the keyword. In addition
to the top two keywords "college students" and "mental health," there are six keywords
with a frequency of at least 50, namely: education (126 times), countermeasures (116
times), influence (80 times), colleges (71 times), influencing factors (69 times), and
physical exercise (68 times).

Using CiteSpace to conduct keyword clustering analysis on literature related to col-
lege student mental health research, a keyword clustering map (Figure 5) is obtained,
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consisting of 609 nodes and 1488 lines. The Modularity Q=0.5772>0.3; Weighted
Mean Silhouette S=0.9197>0.7, and Harmonic Mean(Q,S)=0.7093, indicating a signif-
icant clustering structure, good effect, and high credibility. College student mental
health research mainly focuses on 20 themes, in order of mental health, followed by
social support, colleges, countermeasures, Ba Duan Jin , perfectionism, stress, sports,
and libraries.
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Fig. 4. Keyword Analysis
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3.6 Research Trends

Keyword burst graph can present keywords and development trends in different peri-
ods, visually analyze the research characteristics and mainstream development in the
field of college students' mental health, and explore the development trends in this field.
This enables the visualization analysis of college students' thoughts and mental health
based on CiteSpace knowledge graph to resonate with the times. The results from Fig-
ure 6 show that there are 16 sudden keywords, and each research hotspot has a burst
trend in a short period of time. As time progresses, research hotspots continue to
change.

From 2013 to 2017, prominent keywords include aerobics, educational strategies,
music therapy, and physical health. The research hotspots are mostly related to physi-
cal, mental, and intellectual health.

Starting in 2018, with the increasing popularity of the Internet in daily life, people
have shown more interest and attention to the application of the Internet and new media.
Education work and educational models have also attracted increasing attention.

From 2020 to 2023, the outbreak of COVID-19 has led to multiple issues such as
epidemic, depressed, anxiety, and smartphone dependency.

Keywords Year Strength Begin End 2013 - 2023

Aerobics 2013 3.072014 2015 _om i
Educational strategies 2015 3342015 2016 e
Music therapy 2015 2912015 2018 o
Physical health 2014 3392016 2017 . e
Educational work 2018 3.042018 2019 [

internet 2013 32018 2021 ..

Education model 2013 2842018 2021 ..

New Media 2015 4952019 2021

Newera 2019  4.852019 2023 S

Depressed 2015 4542019 2023 ___ cossem

COVID-19 pneumonia 2020 7.382020 2021 e
Epidemic prevention and control 2020 4712020 2023 —
Epidemic situation 2020 3.692020 2021 ——
Smartphone dependency 2016 32020 2023
Anxiety 2013 2572020 2023 seem

COVID-19 epidemic situation 2021 3.342021 2023 f—

Fig. 6. Keyword emergence diagram

4 Conclusions

This study visualization analysis of the literature on college students' mental health re-
search in the journal library and paper library in CNKI from 2013 to 2023. The results
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show that as early as 2013, universities and research institutions have begun to conduct
professional research on college students' mental health status, and display research
results in the form of journal papers and dissertations. From 2013 to 2014, the number
of articles published increased slightly, but since 2014, the number of papers published
has shown a steady downward trend. The journal fields of the sources of the papers are
roughly the same, but different subjects also have their own characteristics and research
directions. Psychology, pedagogy and sports science and technology journals are the
main sources of papers, such as "Intelligence," "Chinese Journal of Psychology" and
"Contemporary Sports Science and Technology."

Through the analysis of the maps of the contributions of the publishing institutions,
we found that most research institutions have a relatively short time for students' mental
health-related research. Only a few university research institutes such as Hebei Univer-
sity, Bohai University and Qinghai Normal University have continued to this day, in-
dicating that the sustainability of the research institutions on students' mental health is
weak. At the same time, according to the analysis of the authors and research institu-
tions, scholars such as Yuan Jiaxiang [10-12] and Shen Wen [13-15] have conducted
in-depth research on students' mental health. In addition, there are many cooperative
teams in this field, but on the whole, these teams are small in scale, the number of
collaborators is mainly distributed in 1 to 3 people, and there is no cooperation and
connection between the teams. Most of the researchers' papers were published around
2013, and the papers of researchers with more than 5 papers published were mainly
distributed in the first 5 to 10 years. From 2013 to 2018, only a few new forces slowed
down to devote themselves to research in this field. In recent years, the development
trend of college students' mental health, while the degree of cooperation between re-
searchers or research institutions is gradually low.

The visualization analysis of keywords is helpful to understand the hot spots, fron-
tiers and development trends of research. Through keyword analysis and clustering of
college students' mental health research, we found that from 2013 till now, the hot spots
of college students' mental health research include college students, mental health, ed-
ucation, countermeasures, influence, colleges and universities, influencing factors,
physical exercise, coping styles, etc. Combined with the keyword clustering chart, we
can see that the research field mainly focuses on keywords such as mental health, social
support, colleges and universities, countermeasures, eight-section brocade, perfection-
ism, pressure, sports, libraries, etc. Analyzed by a large number of nodes and connec-
tions, the capture of hot spots and keywords in this research content also follows the
development of the times in a wider range, and the content is more comprehensive.

Combined with the keyword highlight atlas analysis, from 2013 to 2017, the high-
lighted keywords were aerobics, educational countermeasures, music therapy, and
physical health. By 2018, keywords such as "Internet," "New Media," "New Era," "Mo-
bile Phone Dependence," "Depression," "Epidemic" have become new research trends.
People's application and attention to the Internet and new media have increased, and
education work and education mode have also attracted more and more attention. Since
the outbreak of COVID-19 pneumonia, multiple problems such as epidemic, depres-
sion, anxiety, and mobile phone dependence have been led to one after another.



Visualization and Analysis of College Students’ Mental Health 519

To sum up, with the progress and development of the times, the factors affecting the
mental health of college students are emerging one after another. Scholars such as Xu
Science and Technology also said that the experience of contemporary college students
living with the Internet is unique [16]. Chen Xu lei also expressed the need to improve
the scientific nature, pertinence and effectiveness of ideological and political education
in colleges and universities [17], For example, Huckins et al. found that anxiety and
depression associated with the epidemic was closely related to how often students un-
locked their cell phones and how long they used them [18]. Therefore, the mental health
education of college students should also keep pace with the times. At the same time,
more attention should be paid to the analysis and research of college students' mental
health. Only by strengthening the communication of authors from all over the country
and the cooperation between various institutions and colleges and universities can the
research be more extensive and comprehensive, more sustainable, and more effective.
On the basis of the existing hot spots and key words, dig deeper into more hidden and
undiscovered hot spots and factors, further deepen the research, and make the research
on college students' mental health more targeted. At the same time, to strengthen the
school's mental construction work, we can guarantee the mental health development of
college students from all aspects through the construction and publicity of "psycholog-
ical clinic," psychological activities, regular psychological tests, "and at the same
time, strengthening the psychological construction of our school can be carried out
through the construction and publicity of "psychological clinic," the holding of psycho-
logical activities, regular psychological tests and other means to ensure the healthy de-
velopment of college students' mental health from all aspects and to escort the mental
health of college students.
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