Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 11 Number 7 March 6, 2023

OPINION REVIEW

1434  Reconstruction surgery in head and neck cancer patients amidst the COVID-19 pandemic: Current practice
and lessons for the future

Lizambri D, Giacalone A, Shah PA, Tovani-Palone MR

REVIEW
1442  Risk factors and digital interventions for anxiety disorders in college students: Stakeholder perspectives

Liu XQ, Guo YX, Xu Y

MINIREVIEWS

1458  Immune-related adverse events induced by programmed death protein-1 inhibitors from the perspective
of lymphoma immunotherapy

Hou YZ, Zhang Q, Bai H, Wu T, Chen YJ

ORIGINAL ARTICLE

Clinical and Translational Research

1467  Analysis of differentially expressed genes related to cerebral ischaemia in young rats based on the Gene
Expression Omnibus database

Xia Y, Liu H, Zhu R

Retrospective Study

1477  Deep learning-assisted diagnosis of femoral trochlear dysplasia based on magnetic resonance imaging
measurements

Xu SM, Dong D, Li W, Bai T, Zhu MZ, Gu GS

1488 Facial basal cell carcinoma: A retrospective study of 67 cases

Khalil AA, Enezei HH, Aldelaimi TN, Al-Ani RM

CASE REPORT

1498  Successful multidisciplinary therapy for a patient with liver metastasis from ascending colon
adenocarcinoma: A case report and review of literature

Tan XR, Li J, Chen HW, Luo W, Jiang N, Wang ZB, Wang S

1506  Accessory renal arteries - a source of hypertension: A case report

Calinoiu A, Guluta EC, Rusu A, Minca A, Minca D, Tomescu L, Gheorghita V, Minca DG, Negreanu L

1513  Synchronous multiple primary malignant neoplasms in breast, kidney, and bilateral thyroid: A case report

Jia MM, Yang B, Ding C, Yao YR, Guo J, Yang HB

WJCC | https://www.wjgnet.com I March 6,2023 | Volumel1l | Issue7 |

Jaishideng®



Jaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 11 Number 7 March 6, 2023
1521  Invasive breast carcinoma with osteoclast-like stromal giant cells: A case report
Wang YJ, Huang CP, Hong ZJ, Liao GS, Yu JC
1528  Retroperitoneal and abdominal bleeding in anticoagulated COVID-19 hospitalized patients: Case series
and brief literature review
Evrev D, Sekulovski M, Gulinac M, Dobrev H, Velikova T, Hadjidekov G
1549  Hyperthyroidism and severe bradycardia: Report of three cases and review of the literature
He YL, Xu WX, Fang TY, Zeng M
1560  Isolated cerebral mucormycosis that looks like stroke and brain abscess: A case report and review of the
literature
Chen CH, Chen JN, Du HG, Guo DL
1569  Gastric ectopic pancreas combined with synchronous multiple early gastric cancer: A rare case report
Zhao ZY, Lai YX, Xu P
1576  Manifestation of the malignant progression of glioma following initial intracerebral hemorrhage: A case
report
Xu EX, Lu SY, Chen B, Ma XD, Sun EY
1586  Four kinds of antibody positive paraneoplastic limbic encephalitis: A rare case report
Huang P, Xu M
1593  Spontaneous fracture of a titanium mesh cranioplasty implant in a child: A case report
Zhang R, Gao Z, Zhu YJ, Wang XF, Wang G, He JP
1600  Rheumatic valvular heart disease treated with traditional Chinese medicine: A case report
Chen WH, Tan Y, Wang YL, Wang X, Liu ZH
1607  Mucosa-associated lymphoid tissue lymphoma of the trachea treated with radiotherapy: A case report
Zhen CJ, Zhang P, Bai WW, Song YZ, Liang JL, Qiao XY, Zhou ZG
1615 Bow-and-arrow sign on point-of-care ultrasound for diagnosis of pacemaker lead-induced heart
perforation: A case report and literature review
Chen N, Miao GX, Peng LQ, Li YH, Gu J, He Y, Chen T, Fu XY, Xing ZX
1627  Prostate lymphoma with renal obstruction; reflections on diagnosis and treatment: Two case reports
Chen TF, Lin WL, Liu WY, Gu CM
1634  Pulmonary nocardiosis with bloodstream infection diagnosed by metagenomic next-generation
sequencing in a kidney transplant recipient: A case report
Deng ZF, Tang YJ, Yan CY, Qin ZQ, Yu N, Zhong XB
1642  Primary yolk sac tumor in the abdominal wall in a 20-year-old woman: A case report
Wang Y, Yang J
WJCC | https://www.wjgnet.com I March 6,2023 | Volumel1l | Issue7



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 7 March 6, 2023

1650  Misdiagnosis of food-borne foreign bodies outside of the digestive tract on magnetic resonance imaging:
Two case reports

Ji D, Lu JD, Zhang ZG, Mao XP

1656  IgG4-related kidney disease complicated with retroperitoneal fibrosis: A case report

He PH, Liu LC, Zhou XF, Xu JJ, Hong WH, Wang LC, Liu SJ, Zeng JH

LETTER TO THE EDITOR
1666  Commentary on a case report and literature review of acute carotid stent thrombosis

Willman M, Lucke-Wold B

Guisnidenge WICC | https://www.wjgnet.com 111 March 6,2023 | Volumell | Issue7 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 7 March 6, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Baharudin Ibrahim, BPharm, PhD, Associate Professor,
Pharmacist, Department of Clinical Pharmacy and Pharmacy Practice, Faculty of Pharmacy, Universiti Malaya,
Kuala Lumpur 50603, Malaysia. baharudin.ibrahim@um.edu.my

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's

CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: S7 Zhao; Production Department Director: Xiang 1.i; Editorial Office Director: [in-Lei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/editorialboard.htm

PUBLICATION DATE
March 6, 2023

COPYRIGHT
© 2023 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wignet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/getinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

JBaishideng®

WJCC | https://www.wjgnet.com IX

March 6,2023 | Volume11l |

Issue 7


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v11.i7.1442

World Journal of
Clinical Cases

World | Clin Cases 2023 March 6; 11(7): 1442-1457

ISSN 2307-8960 (online)

REVIEW

Risk factors and digital interventions for anxiety disorders in college
students: Stakeholder perspectives

Xin-Qiao Liu, Yu-Xin Guo, Yi Xu

Specialty type: Medicine, research
and experimental

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C, C

Grade D (Fair): D, D

Grade E (Poor): 0

P-Reviewer: Cabezuelo AS, Spain;
Liu Q, China; Tang F, China

Received: November 24, 2022
Peer-review started: November 24,
2022

First decision: December 26, 2022
Revised: January 6, 2023
Accepted: February 10, 2023
Article in press: February 10, 2023
Published online: March 6, 2023

Jaishideng®

WJCC | https://www.wjgnet.com

Xin-Qiao Liu, Yu-Xin Guo, Yi Xu, School of Education, Tianjin University, Tianjin 300350, China

Corresponding author: Xin-Qiao Liu, PhD, Associate Professor, School of Education, Tianjin
University, No. 135 Yaguan Road, Jinnan District, Tianjin 300350, China.
xinqiaoliu@pku.edu.cn

Abstract

The worldwide prevalence of anxiety disorders among college students is high,
which negatively affects countries, schools, families, and individual students to
varying degrees. This paper reviews the relevant literature regarding risk factors
and digital interventions for anxiety disorders among college students from the
perspectives of different stakeholders. Risk factors at the national and societal
levels include class differences and the coronavirus disease 2019 pandemic.
College-level risk factors include the indoor environment design of the college
environment, peer relationships, student satisfaction with college culture, and
school functional levels. Family-level risk factors include parenting style, family
relationship, and parental level of education. Individual-level risk factors include
biological factors, lifestyle, and personality. Among the intervention options for
college students' anxiety disorders, in addition to traditional cognitive behavioral
therapy, mindfulness-based interventions, psychological counseling, and group
counseling, digital mental health interventions are increasingly popular due to
their low cost, positive effect, and convenient diagnostics and treatment. To better
apply digital intervention to the prevention and treatment of college students'
anxiety, this paper suggests that the different stakeholders form a synergy among
themselves. The nation and society should provide necessary policy guarantees,
financial support, and moral and ethical supervision for the prevention and
treatment of college students' anxiety disorders. Colleges should actively
participate in the screening and intervention of college students' anxiety
disorders. Families should increase their awareness of college students' anxiety
disorders and take the initiative to study and understand various digital
intervention methods. College students with anxiety disorders should actively
seek psychological assistance and actively accept and participate in digital
intervention projects and services. We believe that in the future, the application of
methods such as big data and artificial intelligence to improve digital
interventions and provide individualized treatment plans will become the
primary means of preventing and treating anxiety disorders among college
students.
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Core Tip: This paper reviews the literature on risk factors and digital interventions for college students'
anxiety disorders from the perspectives of different stakeholders. The risk factors include class
differences, the coronavirus disease 2019 pandemic, peer relationships, student satisfaction with college
culture, school functioning levels, parenting style, family relationships, parental education, personal
lifestyle, and personality. Different stakeholders should play a corresponding role in the prevention and
treatment of anxiety disorders. Methods such as big data and artificial intelligence applied to improve
digital interventions and individualized treatment plans will become the primary means of prevention and
treatment of anxiety disorders among college students.
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INTRODUCTION

The mental health of college students has become an increasingly prominent public health problem on
college campuses, and an increasing number of studies have been carried out on the mental health of
college students[1]. The World Health Organization conducted an epidemiological survey of 1527
college students and 4178 noncollege students of the same age from 21 different countries. According to
survey data, anxiety disorder is the most common disorder among all groups (11.7%-14.7%)[2]. The high
prevalence of anxiety disorders among college students has become a global problem[3,4]. In Asia, a
cross-sectional study of 617 college students in India showed that the prevalence of anxiety disorders
was 30% higher than that of depression, which was 18%[5]. In Europe, a study on depression, anxiety,
and stress symptoms in 1074 Spanish college students found that the prevalence of anxiety disorders in
this group was 23.6%, which was also higher than that of depression (18.4%), showing a tendency of
mild prevalence[6]. Among the 15859 students in the six Association of Southeast Asian Nations
countries (Cambodia, Laos, Malaysia, Myanmar, Thailand, and Vietnam), the prevalence of mental
health problems was high, with depression and anxiety disorders being the most prominent, and the
median prevalence of anxiety disorders was 42.4%[7]. From a meta-analysis conducted to assess the
prevalence and potential correlates of depressive and anxiety disorders among college students
worldwide, it was discovered that the prevalence of anxiety disorders among college students was
39.0%, and the highest prevalence of anxiety disorders was in North America and in low- and middle-
income countries|[1].

In early 2020, coronavirus disease 2019 (COVID-19) continued its global spread, rapidly escalating
into a global health crisis[8]. Numerous studies have shown higher rates of anxiety disorders among
college students following this public health emergency. For example, a study evaluating the psycho-
logical status of Chinese college students during the COVID-19 outbreak found that approximately two-
fifths of the 89588 college students sampled experienced anxiety disorders during this period[9], and
acute stress, anxiety, and depression symptoms were common among college students, displaying a
significantly increasing trend in the early stage of the epidemic[10]. In the United States, the COVID-19
pandemic had a direct impact on the mental health of students, and the pandemic was associated with
higher levels of anxiety disorders, with one study showing a 52.1% risk among the 610 college students
sampled of having a possible generalized anxiety disorder[11,12]. More than one-third of a sample of
496 college students in Nigeria experienced symptoms of anxiety and depression during the COVID-19
pandemic-induced lockdown[13]. The mental health of Israeli college students was significantly affected
by the epidemic. One year after the outbreak, the average anxiety level of 366 college students sampled
in a study was 8.89, and 39% of the students showed moderate to severe anxiety[14].

College students are a special group. They are in a critical transition period from adolescence to
adulthood, working on the formation of values, adaptability, global outlook, and outlook on life[5,15].
At the same time, they are also faced with various pressures arising from role changes, learning tasks,
interpersonal relationships, and employment[15,16]. In this case, the depression, anxiety, and other
symptoms experienced by college students and the resulting psychological distress exert a negative
impact on their academic performance and social interaction[9,17,18]. The outbreak of COVID-19 has

WJCC | https://www.wjgnet.com 1443 March 6,2023 | Volumel1l | Issue7 |


https://www.wjgnet.com/2307-8960/full/v11/i7/1442.htm
https://dx.doi.org/10.12998/wjcc.v11.i7.1442

Liu XQ et al. Anxiety in college students

Jaishideng®

brought higher levels of pressure and presented additional challenges to the prevention and treatment
of college students' anxiety. Evidence suggests that during the COVID-19 period, college students have
suicidal thoughts due to experiencing higher levels of psychological stress[19], and mental health
disorders, such as anxiety and depression, are strong triggers for suicide[20]. Therefore, it is urgent to
pay close attention to mental health problems such as anxiety in college students and take effective
measures to prevent and treat these problems.

In recent years, with the rapid development of artificial intelligence, machine learning, and deep
learning, digital technology has gradually been applied to the field of mental health, changing the way
that people experience health care. Digital mental health, also known as digital diagnosis and treatment,
refers to services for the prevention or treatment of psychological disorders delivered through digital
platforms. This takes many forms, including online therapy, Apps to guide therapy, virtual assistants
and chatbots, gamified therapy, etc.[21]. Research shows that while the COVID-19 pandemic has put
enormous pressure on mental health care systems, it has also brought about new opportunities for the
development of digital mental health interventions[22].

Overall, anxiety disorder among college students has become a global public health problem that
cannot be ignored. For nations, the importance of college students to human capital potential cannot be
overemphasized, and untreated mental illness can have a significant impact on productivity, substance
use, and social relationships, thereby hindering a nation’s human capital[2,16]. For colleges, anxiety has
become an increasingly common and prominent problem, posing a challenge to public health on
campuses[1]. Additionally, the family plays an important role in helping to guide children from
childhood into adults ready to enter society, and the influence of parents may affect children's anxiety in
different ways[23,24]. For students, anxiety affects their motivation to study and to engage in social
interaction, which then affects the successful development of students[18].

Therefore, college student anxiety is not caused by a single factor, and it cannot be effectively
intervened by a single force. It needs to be studied from the perspective of different stakeholders.
However, there are few literature reviews on this topic, and most studies analyze individual risk factors
and intervention methods, failing to grasp the trend of digital mental health intervention development.
The purpose of this literature review is to review and discuss the main literature on college student
anxiety and analyze the risk factors and new digital intervention methods for college student anxiety
from the perspective of four different stakeholders: The state, the school, the family, and the individual.
The aim is to provide a reference for effective intervention and reduction of anxiety in this group.

LITERATURE SEARCH STRATEGY

The literature search was conducted in November 2022. PubMed, Web of Science Core Collection, and
Scopus databases were searched using the keywords "anxiety disorders in college (university) students",
"anxiety disorders" and "college (university) students" and "prevention", and "digital mental health
interventions". After eliminating duplicates, the literature was screened based on the title, abstract, and
keywords, with the exclusion criteria being: (1) Studies on groups other than college students; (2) titles
that did not appear in the search terms but were only briefly mentioned in the abstract, with low overall
relevance; (3) other mental health issues unrelated to anxiety; (4) articles without full-text access; (5)
gray literature; and (6) articles not written in English. The detailed process of literature screening is
shown in Figure 1.

RISK FACTORS

Most of the current studies analyze one or several risk factors. Considering that anxiety disorder among
college students is a social problem that affects multiple stakeholders, we conduct an analysis from the
perspectives of different stakeholders and roughly divide the stakeholders into four groups: The nation
and society, colleges, families, and college students (Table 1).

Country and society

Most studies suggest that socioeconomic status is associated with higher rates of anxiety[25,26]. Studies
have shown that students with lower socioeconomic status have a significantly higher risk of
developing anxiety disorders. Students with lower socioeconomic status were 109.1% more likely to
suffer from anxiety disorders than those with high economic status[27]. The study found an inverse
relationship between socioeconomic status and mental health in the general population[28-30]. There is
a higher prevalence of panic, various phobias, and generalized anxiety disorder in people of lower
socioeconomic status[26]. In addition, a meta-analysis of certain European countries found that experi-
encing financial difficulties increases the incidence of depression and anxiety disorders[27]. A survey
from the United Kingdom found that the risk of depression and anxiety disorders is related to low
living standards[31,32]. Currently, there are two theories that explain the specific direction of the
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Table 1 Risk factors for college students' anxiety disorder from the perspective of different stakeholders

Stakeholders

Risk factors Specific performance

Country and
society

Colleges

Families

College students

Socioeconomic conditions Low socioeconomic status and large class differences[25,26]
Economic difficulties[27]
Low material standard of living[31]
COVID-19 pandemic Highly sudden and quick spreading[36]
Misleading, negative information[37]
Lack of coping experience[18]
Learning[1,6], Graduation[9], Employment[41]
Lack of interpersonal communication[18,40]

Close friend or acquaintance diagnosed[18]

Residence[18,41]
Campus environment Indoor environment design of colleges[43]
Peer relationship Drinking[47], School Bullying[49,50]
Satisfaction with the Satisfaction with college culture[52]
college

Low level of school functionality[53]
Parenting style Authoritarian parenting style[57]

Hostility from the father[59]

Mother's overprotection[59]

Excessive parental expectations[22]
Family relationship Domestic violence[57]

Verbal assault by parents[60]

Family conflict[61], parents quarrel, separation[1]
Educational level of Father's low education level[22]
parents
Family function Low level of family functioning[66]
Biological factors Gender issues[69]

Older age[6,71]
Lifestyle Poor sleep quality, irregular diet, low frequency of transportation, obesity, smoking, alcohol

consumption[52,72]
Personality Introverted personality[73]

Low level of self-esteem and weak self-efficacy[1,74]

COVID-19: Coronavirus disease 2019.

Jaishideng®

association between socioeconomic status and mental health. Social causality theory suggests that living
in poor neighborhoods contributes to mental illness through stress[33]. Social choice theory argues that
mental illness leads to poor choices that result in poor neighborhoods[32].

Anxiety among college students has also been impacted by the COVID-19 pandemic. Numerous
studies have confirmed that the COVID-19 outbreak has had a significant negative impact on the
economy, social activities, and public health. Since the outbreak of the epidemic, people have been
prone to severe panic and anxiety, and the prevalence of anxiety disorders, depression, and suicidal
thoughts has increased[12,34-36]. A review of the literature finds that the impact of the COVID-19
pandemic on college students' anxiety can be analyzed from two aspects: The characteristics of the
epidemic (including the new coronavirus pneumonia epidemic) and the particularity of college
students. For the former, on the one hand, the epidemic has the characteristics of strong suddenness,
strong contagion, rapid spread, and wide range. In the absence of specific drugs for its treatment, the
mortality rate of high-risk groups is high[36]. On the other hand, a lack of information from official
channels causes the media, and thus society, to be presented with misleading and negative information,
which affects the accuracy of people's understanding of the epidemic. The overload of information in
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Search terms: Search terms: Search terms:

“Anxiety disorders in college "Anxiety disorders" and "college "Digital Mental Health
students” students" and "prevention" Interventions”

Search results: Search results: Search results:

Web of Science (n = 2294) Web of Science (n = 233) Web of Science (= 114)
Scopus (n = 2291) Scopus (n=71) Scopus (n = 185)
PubMed (n = 1819) PubMed (7 = 26) PubMed (n = 138)

k.

Total number of literature searches (n = 7004)

{ Removed Duplicates (7 = 4945)

| Number of literature to be filtered (7 = 2059)

Removed literature (7 = 1940)

(1) Studies on groups other than college students (7 = 913)
(2) Low overall relevance (n = 572)

(3) Other mental health issues not related to anxiety (7 = 376)
(4) Articles without full-text access (n = 39)

(5) Grey literature (n = 21)

(6) Articles not written in English (n = 19)

Total number of filtered literature (n = 119)

DOI: 10.12998/wjcc.v11.i7.1442 Copyright ©The Author(s) 2023.

Figure 1 Literature search strategy.
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the media and the lack of psychological assistance measures to address these types of public events
undoubtedly aggravate the negative psychological emotions or symptoms of the public[36,37].
Regarding the latter, the impact of the COVID-19 pandemic on college students' anxiety is reflected in
the following aspects. First, the epidemic has caused different degrees of pressure and fear[11].
Compared with the general population, college students lack experience in dealing with emergencies,
making it difficult for them to conduct rational analyses and perform good decision-making[18]. In
addition, the lives of college students have been uniquely affected by their inability to return to
school. Exposed to the multiple stresses that are unique to this developmental stage, college students
become a group particularly vulnerable to psychological problems[38]. Second, the COVID-19 pandemic
has had a negative impact on college students' learning[39]. The academic performance of students was
affected by being unable to attend school normally[36], an increased number of courses[1], and the
challenges posed by online learning[18] and other factors, all of which affected the academic progress
and performance of students. Third, measures such as lockdowns, quarantine measures, and strict
outbreak monitoring have resulted in less face-to-face communication and increased the distance
between people. Lack of interpersonal communication can easily exacerbate the anxiety disorders of
college students[18,40]. Fourth, research shows that college students' anxiety about the epidemic is
related to their place of residence. However, no agreement has been reached on the specific impact
mechanism. Some studies suggest that college students living in rural areas show a lower prevalence of

anxiety[18], while other studies suggest that students living in rural areas have higher levels of anxiety
[41].

Colleges

College is a critical time for individuals to experience such transformation and stress[42]. While
providing development opportunities for students, colleges also have many risk factors that affect
students' mental health. Research shows that the college indoor environment, peer relationships, and
satisfaction with college all affect college students' anxiety levels. First, psychology posits that an
individual's psychology is affected by their environment[43]. Research shows that the general classroom
environment is not conducive to students' mental health. Designing the indoor environment of colleges
based on design psychology and providing cognitive stimulation to students through art visual therapy
can effectively alleviate the anxiety of college students[43]. Second, the growing importance of peer
influence is one of the hallmarks of adolescent psychosocial functioning[44]. In adolescence, students
are more strongly influenced by their peers than they are in adulthood[45]. Research confirms that
college students with high levels of social anxiety are more likely to be influenced by their peers[46] and
that heavy drinking with their close peers can increase the risk of anxiety[47]. Compared with
relationships with teachers, peer relationships have a stronger predictive effect regarding college
students' anxiety[22,48]. Additionally, school bullying is more notable. A number of studies have shown
that school bullying not only causes certain physical and psychological harm to students but also
significantly increases the level of anxiety and depression in students[49,50]. Compared with college
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students who did not experience school bullying, students who experienced school bullying showed
higher levels of anxiety and depression[51]. As a strong predictor of anxiety, school bullying has a
strong predictive effect on college students' anxiety, and its mechanism comprises two aspects: A
relatively negative self-perception and a poor ability to deal with negative comments. This causes an
individual to be more prone to anxiety when dealing with interpersonal problems or other difficulties
[51]. Finally, the study found that dissatisfaction with college culture[52] and low levels of school
functioning[52,53] are closely related to mood and anxiety disorders in college students and are risk
factors for college students' anxiety.

Families

The family represents the immediate environment in which an individual lives and grows. According to
ecosystem theory, the family as a microsystem has a profound impact on a person's development[54].
Family upbringing is the starting point of individual psychological adaptation[55], and the family is the
root of all psychological symptoms[56]. Parenting styles (including corresponding behavioral patterns
and tendencies), family relationships and atmosphere, parents' educational level, and family functions
are all closely related to children's mental health. Specifically, parenting style has a significant
correlation with the mental health level of college students[55]. Compared with children raised under
positive, democratic parenting styles, children raised in negative, authoritarian[57] families are more
likely to have negative emotions in life, which endangers their mental health[58]. A study analyzed 545
students at a Chinese college and found that college students who were hostile toward their fathers
were more likely to suffer from anxiety. This study also revealed that maternal overprotection had a
significant impact on college students' anxiety[59]. Second, compared with college students from
harmonious families, college students from settings involving domestic violence are more likely to
exhibit anxiety disorders, depressive symptoms, and comorbidities[57]. Domestic violence can cause
negative emotions such as fear, anger, and worry in children, making children more emotionally
sensitive[57]. Research shows that parental verbal aggression[60] and family conflict[61] can lead to
psychological problems such as anxiety, depression, and stress in children. Family cohesion is also
closely related to students' depression, anxiety, insomnia, etc.[62-64]. Third, the educational level of
parents also has a certain impact on the mental health of college students[65]. Some studies have noted
that college students whose fathers have a low level of education are more likely to show psychological
symptoms such as anxiety[55]. This may be because parents with higher education levels are relatively
more capable of promoting their children's all-around development and tend to pay more attention to
their children's mental health education[65]. Fourth, healthy family functioning contributes to the
development and maintenance of students’” mental health[66]. The relationship between family
functioning and college students' anxiety has been highlighted during the COVID-19 epidemic. The
results of the study show that healthy family function can effectively alleviate the anxiety of college
students during the coronavirus pneumonia epidemic, and anxiety is reduced when staying with their
parents[66].

College students

Every student is unique. Anxiety is a psychological and physiological state comprising cognitive,
somatic, emotional, and behavioral components[67]. Therefore, in addition to the above external factors,
the influence of the individual heterogeneity of college students on their anxiety cannot be ignored.
After reviewing and summarizing the literature, individual heterogeneity can be roughly divided into
three parts: Biological factors, lifestyle, and personality. First, in terms of biological factors, multiple
studies have shown that compared with males, female college students experience a higher prevalence
of anxiety disorders[1,6,68,69]. This may be due to biological differences between males and females
(such as genetic vulnerability, hormone and cortisol levels, efc.). Such physiological differences and
perceptions of vulnerability can manifest through emotion and behavior[70]. However, some studies
have also found that there is no significant difference between sexes in the prevalence of anxiety
disorders in college students[9]. In addition, age was also significantly associated with higher anxiety
levels[6,71]. Second, the lifestyle of college students, as embodied by poor sleep quality, irregular diet,
low exercise frequency, obesity, smoking, and drinking[52,72], affects their anxiety disorders and levels
to a large degree. Third, students' personalities determine their attitudes toward difficulties and their
willingness to express negative emotions. Extroverts are more confident and tend to experience higher
levels of positive emotions. In contrast, introverts are more likely to experience more psychological
problems and have a higher risk of developing anxiety disorders[73,74]. It should be noted that self-
esteem and self-efficacy are negatively correlated with symptoms such as anxiety and depression in
college students[1].

DIGITAL INTERVENTIONS

Psychological disturbances such as anxiety and depression have a negative impact on students’ studies,
lives, physical health, and future employment to varying degrees and can even lead to suicidal
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behaviors[75-77]. Early intervention and management of anxiety and depression in college students can
effectively alleviate symptoms and promote the development of students' mental health[78]. At present,
a variety of measures have been developed to intervene in the mental health of college students, such as
antidepressants, cognitive behavioral therapy, mindfulness-based interventions, yoga interventions,
physical exercise, and art therapy. These measures can alleviate the anxiety disorders of college students
to varying degrees[75,79]. Among them, the more common interventions include cognitive behavioral
therapy, mindfulness-based interventions, psychological counseling, and group counseling. Cognitive
behavioral therapy, which aims to change personal thoughts and behaviors and has long-term effects on
the treatment of anxiety disorders[80,81], is one of the most widely used psychotherapies. Cognitive
behavioral therapy under multimodal delivery provides a variety of choices for mental health
interventions aimed at different groups[52,83]. The mechanism behind the effect of mindfulness
intervention on anxiety disorders is as follows. On the one hand, it can reduce the self-identification of
success and failure in social and stressful situations, and on the other hand, it can stop patients from
evaluating situations that are prone to cause anxiety[84]. Psychological counseling is conducted through
purposeful communication with patients aimed at helping them perceive the impact of past experiences
to better understand their emotions and behaviors. Group counseling effectively integrates time, space,
human resources, and other resources, can treat a large number of patients, and is widely used in
clinical practice[85].

It is worth noting that the drawbacks of traditional interventions and the barriers that students face in
accessing mental health services need to be considered. First, traditional interventions require the
participation of mental health professionals, while the prevalence of anxiety disorders among college
students is high, and the number of mental health professionals and the availability of mental health
services are limited[86,87]. Second, because of the risk of stigmatization, college students have a low
willingness to seek help. Multiple studies have shown that stigma is a major barrier to seeking psycho-
logical assistance. Patients worry about the opinions of others and may internalize the stigma, thereby
exacerbating their anxiety disorders[88-90]. Third, for college students, another barrier to psychological
assistance is the lack of continuity in access to therapy[76]. College students are busy with schoolwork,
exams, and various activities, and their time is relatively divided[6]. In addition, psychological
counseling institutions in colleges are more inclined to provide short-term counseling services, which is
not conducive to long-term follow-up treatment, thereby moderating the effectiveness of treatment[91].

In recent years, digital medical care has received increasing attention[22]. In the field of mental
health, digital medical applications have shown unique advantages and are considered to be an
alternative solution to the obstacles reviewed[92]. Its advantages are mainly as follows. First, digital
mental health interventions do not rely on professional psychologists, which can effectively alleviate the
imbalance between the supply and demand for mental health professionals[93]. Second, unlike
traditional face-to-face interventions, digital interventions rely on the internet, big data, and artificial
intelligence, which provide high anonymity and accessibility and can effectively protect patients’
privacy, reducing the risk of stigma[78,94]. Third, digital interventions afford students more flexibility
in time and space[94]. Fourth, because students are considered ‘digital natives’, digital interventions are
particularly attractive to college students. Survey data show that in the United States, young people
aged 18-29 have the highest usage rates for the internet and smartphones[93]. More importantly,
different stakeholders can also benefit from digital interventions. At a national level, college students
are more likely to drop out of school due to anxiety disorders, which not only seriously affects human
capital[94] but also burdens society with both direct and indirect costs[78]. In addition, stress and
mental disorders during work and study also directly contribute to lost productivity[95]. Digital
intervention can effectively treat college students' anxiety, depression, and other symptoms, is cost-
effective, and has development potential[76]. At the school level, digital intervention is highly
acceptable, feasible, and effective and can reduce the difficulties caused by insufficient human resources
[96,97]. From the level of families and students, there is no doubt that alleviating students” anxiety
disorders through digital intervention is conducive to promoting family harmony and the physical and
mental health of students[78].

Current digital interventions mainly include web-based or computer-based programs or mobile
applications, chatbots powered by artificial intelligence, and virtual reality tools[98]: (1) There are
network-based support systems, such as MePlusMe and the Mana Maali Digital Anxiety Program.
MePlusMe is an online support system specifically developed to provide support throughout the day to
college students experiencing mild to moderate psychological distress. Studies have shown that the use
of MePlusMe can significantly relieve students' anxiety and depression symptoms[77]. The Mana Maali
Digital Anxiety Program is an online support system specifically developed to provide support
throughout the day to college students experiencing mild to moderate psychological distress; (2) There
are mobile applications such as DeStressfy that are mindfulness-based applications designed to provide
practice questions in the form of audio, video, or text files. The practice questions include four parts:
Basic visualization, gratitude, imagining the life you want, and finding meaning. Research shows that
students who use this therapy experience significantly fewer anxiety disorders[91] than those who do
not; (3) There are chatbots powered by artificial intelligence. A chatbot is a computer program that
simulates human conversation, creating the illusion of intelligent conversation[99,100], primarily for the
delivery of cognitive behavioral therapy[101]. Through interaction, chatbots can provide college
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students with personalized mental health counseling, which can effectively prevent anxiety and
improve their sense of well-being[102]; and (4) There are virtual reality tools. Counseling systems that
combine psychological knowledge and virtual reality technology use virtual agents in the form of
chatbots to interact with students in a virtual environment. At this time, the chatbot acts as a psycho-
logical counselor, leading the group in counseling to relieve pressure on students and improve their
quality of life[85].

Research shows that digital mental health intervention is a potential solution for the effective
treatment of college students' anxiety, but its implementation depends on stakeholder acceptance.
Digital interventions are more likely to benefit college students” mental health development when all
stakeholders that are affected by digital interventions form a synergy[103]. In conclusion, digital mental
health interventions need to be analyzed from the perspectives of different stakeholders, both in terms
of importance and necessity (Table 2).

Country and society

Digital interventions, with their unique advantages, provide patients with more effective treatment
options and reduce the likelihood of developing barriers to mental health services[104]. The use of
digital interventions to address unmet mental health care needs has become even more critical during
the COVID-19 pandemic[105]. Notably, however, while digital interventions have shown great promise
in the field of mental health, they have inevitably raised concerns. For example, does the entire
intervention process comply with ethical norms? How can we avoid risks to student privacy? Who
owns the data that is generated during treatment[104]?

In addition, as a new treatment concept, digital intervention is still in its early stages, and its further
application and development still face many challenges. There is an urgent need to increase social
awareness of digital interventions. In this case, policy guarantees, funding, and supervision from the
national level are particularly important. First, the government needs to provide a favorable policy
environment. The government should consider adjusting existing health care policies to incorporate
more complex socioeconomic factors into the scope of policy guarantees. This would be conducive to
the development of effective digital interventions across platforms while maintaining the consistency of
basic treatment principles[22]. Second, the government should actively reach cooperation agreements
with insurance companies and developers to jointly study optimal ways to subsidize or finance digital
health management[106]. Governments can also provide funding for resources, such as the creation of
region-specific digital health toolkits, to enrich the content and form of digital interventions[107,108].
Finally, considering the ethical and privacy issues that may exist in digital interventions, the
government needs to establish clear and targeted regulatory standards and regulatory processes to
ensure the safety and further commercialization of digital interventions[109-111].

Colleges

Colleges are important venues for implementing digital mental health interventions. On college
campuses, counseling centers are the primary source of psychological assistance for students[112]. To
address the psychological problems of students and promote the healthy development of students'
physical and mental health, schools need to provide active support, preventive and timely intervention,
and reasonable staff deployments. First, schools should accept and introduce mental health resources
based on technology support according to their own conditions and the needs of their students[104],
including but not limited to some mindfulness-based internet interventions[91], mobile apps[96], and
the Digital Health Toolkit[108]. Second, it is necessary for schools to conduct regular mental health
screenings to detect possible abnormalities in students in a timely manner to intervene as quickly as
possible. For example, schools could introduce technology-enabled standardized mental health
screening programs on campus websites. When students complete screenings for common mental
health and behavioral problems, schools can obtain feedback on the assessment results, which can
further the identification of the possible risks of mental disorders[104]. Schools should also strengthen
preventive education on psychological problems such as anxiety and depression among students.
Finally, schools need to set up a digital intervention team of managers, psychologists, and professional
instructors for their counseling centers. Research shows that in the absence of physician guidance,
digital interventions are significantly less likely to be successful[22]. Therefore, team members should
coordinate and guide students in the correct use of technology-enabled projects, thus maximizing the
advantages of digital intervention projects.

Families

Family members play an important role in the prevention and treatment of mental disorders such as
anxiety and depression in college students[113,114]. Studies have found that when family members
participate in treatment, the risk of disease recurrence is significantly reduced[115]. Therefore, it is
important to involve family members in the process of digital mental health intervention for college
students. However, research in this field is very limited. Therefore, we present the following prospects
on the basis of the influence that family exerts on the anxiety disorders of college students and the
effectiveness of digital intervention. First, parents should be aware of the impact of family relationships
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Table 2 Digital interventions for college students' anxiety disorder from the perspective of different stakeholders

Stakeholders

Interventions

Country and society

Colleges

Families

College students

Provide an enabling policy environment[22]

Propose subsidies or grants[106]

Establish clear and targeted regulatory standards and processes[109]
Accept and actively introduce technology-based mental health resources[104]
Conduct regular mental health screenings[104]

Conduct preventive education[22]

Form digital intervention teams[22]

Create a good family atmosphere[113]

Show concern about children's learning and living conditions[116]
Active learning and understanding of digital interventions[117]
Active participation in digital intervention research and practice[116]
Proactively seeking psychological assistance[103]

Active participation and cooperation with digital intervention exercises[103]

Jaishideng®

and parenting styles on their children's mental health, make their best attempt to create a good family
atmosphere for their children, care about their children's academic and living conditions, and give their
children warmth. Second, parents can actively learn the design concept of digital psychological
intervention and understand the role and usage of current digital intervention methods to better guide
children in the correct use of these intervention methods. Finally, parents and other family members can
actively participate in the research and practice of supporting college students' mental health through
technology. Parents may have different concerns about digital interventions than children[116,117]. For
example, do some Apps cause children to become addicted to smartphones and waste time? Do digital
interventions negatively impact treatment adherence and recovery? These concerns are of high value for
the application and development of digital interventions and should be carefully considered.

College students

Students have more mental health needs and are the primary stakeholders in digital interventions. The
prevalence of anxiety disorders among college students is high, but their willingness to seek help is low.
This phenomenon adds a certain degree of difficulty to the timely detection of and intervention in
anxiety disorders in college students. A study conducted an online cross-sectional survey of 570 college
students across 23 schools in the United States and found that most students did not use digital
interventions to address mental health problems, and many students were unaware of this possibility
[103]. Therefore, students need to increase their awareness and actively seek psychological assistance
and pay better attention to channeling information such as Apps, mental health questionnaires, and
crisis hotline text messages. Under the premise of protecting their own privacy, students can expand
their understanding of digital mental health interventions and accept measures such as monitoring
information systems and mental health services. In addition, the degree of acceptance and cooperation
displayed by students directly affects the implementation effect of digital interventions. Students should
actively participate in and cooperate with the relevant exercises in the process of receiving the
intervention and report any problems encountered to an instructor or doctor in a timely manner.

FUTURE DIRECTIONS

This review found that current research on the influencing factors of college student anxiety is relatively
limited and lacks a comprehensive analysis. For example, most studies have separately explored the
impact of the COVID-19 pandemic, family functioning, sleep, diet, drinking, and other factors on college
student anxiety[36,37,52,66]. Therefore, this study takes the perspective of different stakeholders and
reasonably divides various influencing factors, which facilitates clearer and more in-depth discussion.
After reviewing and summarizing the literature, it can be found that heterogeneity at the individual
level is a more important factor that triggers college student anxiety, mainly manifested in biological
factors, lifestyles, and personalities. Previous research has comprehensively and sufficiently
demonstrated the influence and mechanisms of physiological and behavioral factors on college student
anxiety. It is worth noting that individual psychological characteristics may be the potential motivation
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for manifest behavior, which can also have a direct or indirect impact on college student anxiety. Future
research should include individual psychological characteristics in the scope of study. Individuals
inevitably show heterogeneity under the influence of the external environment, and family and school
are key external factors that influence college student anxiety. Currently, research on families mainly
focuses on parenting styles, family relationships, and family functioning. In fact, the impact of families
on college student anxiety largely depends on the quality of the family environment and relationships.
This impact is also more far-reaching. Previous research has also confirmed this point. Considering the
special influence of families, future research can consider using qualitative research methods based on
diverse samples to explore the deeper mechanisms behind this influence. Colleges are the direct
environment for college students' learning and living. Previous research has paid more attention to the
influence of peer relationships in colleges on college student anxiety, especially malignant peer
relationships[49,50]. However, other interpersonal relationships, campus environment, and support
provided by colleges should not be ignored. Future research should pay attention to other risk factors
within colleges to enrich and deepen research in this field. As background factors, the national and
social environment has an impact on college student anxiety. Previous research has thoroughly
demonstrated the state of college student anxiety and its causes during the COVID-19 pandemic,
providing an important reference for seeking coping strategies[18,37]. The overall economic
development and employment environment may be included in future research as supplementary
background factors.

In terms of interventions for college student anxiety, in addition to traditional cognitive behavioral
therapy and mindfulness interventions, digital mental health has become a new trend in recent years. Its
characteristics of scalability and unique advantages of high cost-effectiveness and sustainability have
attracted much attention. Currently, research combines traditional intervention methods with digital
interventions to analyze their effectiveness in relieving college student anxiety and introduces mobile
applications, chatbots, and virtual reality tools in interventions to demonstrate the implementation
process and effectiveness. However, these intervention methods are often developed by individuals or
teams, which limits their scope and effectiveness. Therefore, the complete digital intervention process,
including development, implementation, supervision, evaluation and feedback, and assistance, requires
the participation of different stakeholders. At the national and social levels, only a few studies currently
focus on policy protection, funding, and regulation, but there are differences in the attitudes of different
countries toward digital interventions, as well as the policy measures and regulatory standards adopted
[110,111]. There is a need for further research and exploration on how to ensure the security, effect-
iveness, and sustainability of digital interventions at the national level. At the school level, there is
currently a lack of research on the application of digital intervention projects in college campuses and
the efforts that schools, as stakeholders, should make. Schools, as important entities for addressing
students' mental health issues and promoting the physical and mental health development of students,
need to take appropriate measures to make full use of digital interventions, such as establishing digital
intervention service policies and seeking appropriate intervention models. At the family level, existing
research ignores the importance of families in digital mental health interventions for college students. In
fact, parents may be more likely to notice abnormal mental states in college students. Therefore, it is
possible to consider integrating the role of families into specific digital intervention projects, plans, or
applications in the future. At the individual level of college students, as the direct subjects of digital
intervention, future research should focus on the specific demands and feedback of college students and
enhance their proactive seeking of mental health assistance and participation in digital interventions. In
summary, how various stakeholders can play a full role in digital interventions and form multifaceted
interactive interventions is the main direction of future research.

LIMITATIONS

The limitations of this study include the following. On the one hand, this article analyzes the relevant
literature written in English while excluding studies written in other languages. On the other hand, this
article is a narrative review of risk factors and digital interventions for anxiety among college students
and does not involve systematic and retrospective reviews. The study only introduces research in
related fields by summarizing its main conclusions. The purpose of this study is to provide a macro
overview of the research on anxiety disorders in college students, and the content of this study cannot
be directly applied to clinical treatment.

CONCLUSION

This paper reviews the primary literature related to college students' anxiety disorders and presents a
review of the related risk factors and digital interventions for college students' anxiety disorders from
different stakeholder perspectives. From the perspective of the country and society, class differences
and the new coronavirus pneumonia epidemic are the main risk factors for college students' anxiety. To
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better apply digital intervention to the prevention and treatment of anxiety among college students, the
state and society should provide necessary policy guarantees and funding and ensure supervision. At
the school level, the indoor design of the environment, peer relationships, student satisfaction with
college culture, and school function levels may cause or even aggravate students' anxiety disorders.
Among these, the psychological trauma caused by school bullying requires schools to pay special
attention. Schools should take effective measures to prevent this phenomenon. Accordingly, schools can
give full play to the role of digital intervention by actively introducing digital intervention resources
and services, improving mental health screening systems, conducting preventive education, and
establishing professional teams. At the family level, parenting style, family relationship, and parental
education level all have different effects on the anxiety disorders of college students. Parents should
establish a good family relationship, actively understand the concepts and methods of digital
intervention, actively participate in relevant research and practice, and have the courage to express their
concerns. At the individual level, college students are heterogeneous in terms of biological factors (sex,
age, efc.), lifestyle, and personality. Among them, aspects of lifestyle, such as diet, exercise, sleep, etc.,
are more likely to have a direct impact on anxiety. Therefore, college students should actively seek
psychological assistance and accept and participate in digital intervention services to promote their
physical and mental health.

Numerous studies have been conducted on the status, influencing factors, prevention, and
intervention methods for anxiety disorders among college students worldwide, with significant
findings. This literature review refines and summarizes the influencing factors and digital interventions
for anxiety disorders among college students from the perspective of stakeholders, emphasizing the
important roles played by different stakeholder groups, and provides valuable references for improving
the mental health of college students. We believe that digital intervention, as an effective solution for
mental health issues, has strong appeal and potential for development. Future research should focus on
the development and application of digital mental health interventions. First, artificial intelligence and
big data-based intervention methods for anxiety disorders should be implemented and enriched, with
large-scale data collected and precise diagnosis achieved. Using algorithms that predict college students'
anxiety levels based on various factors can enable diagnosis in natural states and reduce college
students' fear of doctors. Second, because the causes, symptom expressions, and severity of anxiety
disorders vary among college students, future research should consider the personalized mental health
needs of students. As some researchers have pointed out, the goal of digital representation of college
students is not only to understand the reasons for students' mental health problems but also to provide
personalized care[118]. Based on the evaluation data regularly collected from patients and healthcare
providers, stakeholders can develop decision trees and machine algorithms to formulate personalized
treatment plans and improve the flexibility of treatment[22]. Third, future adjustments can be made
from the development end of the application, slightly weakening college students' awareness that they
are "receiving psychological treatment," protecting their privacy, and reducing the risk of stigmat-
ization.
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