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Abstract

With the gradual end of the coronavirus disease 2019 (COVID-19) pandemic, the
reconstruction of students” mental health is urgently necessary. Digital
interventions offer advantages such as high accessibility, anonymity, and accurate
identification, which can promote the reconstruction of students” mental health
through the provision of psychological support platforms, psychological
assessment tools, and online mental health activities. However, we recognize that
digital interventions must undergo many adjustments, and corresponding ethical
norms require further clarification. It is crucial for different stakeholders to
collaborate and work toward maximizing the effectiveness of digital interventions
for the reconstruction of mental health after the COVID-19 pandemic.
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Core Tip: As the coronavirus disease 2019 (COVID-19) pandemic has gradually come to
an end, a challenge that has emerged is how to restore the mental health of students after
the pandemic. This paper contends that digital interventions are cutting-edge and that
effective approaches should be fully utilized to address the impact of the COVID-19
pandemic on the mental health of students.
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TO THE EDITOR

We have read the observational study titled “Investigating adolescent mental health of Chinese students
during the coronavirus disease 2019 (COVID-19) pandemic: Multicenter cross-sectional comparative
investigation” authored by Huang et al[1] and published in the 11" issue of the World Journal of
Psychiatry in 2022. In this paper, the impact of the COVID-19 pandemic on the daily life and learning of
adolescents was analyzed from four aspects: Time distribution, cohabitation groups, and positive and
negative effects. The Patient Health Questionnaire-9 and the Generalized Anxiety Disorder
Questionnaire- 7 were used to measure the impact of the COVID-19 pandemic on the mental health of
adolescents. The results of the study indicated that there were significant differences in the time distri-
bution of daily activities and cohabitation groups for adolescents before and after the COVID-19
pandemic. The academic performance of adolescents from different grades was negatively impacted by
the pandemic, with distinct features observed for students at different grade levels; in particular, there
was a significant increase in the rate of severe anxiety among junior high school students[1].

We believe that the conclusion of the article is highly valuable for discussion. The COVID-19
pandemic has greatly impacted the daily lives and learning of adolescents, and the mental health status
of this population deserves more attention. Our previous research also showed that the prevalence rates
of depression and anxiety among Asian university students range from approximately 20% to 40%[2,3],
which are relatively high rates and have various negative effects on the daily lives of these students.
Given the uniqueness of the COVID-19 pandemic, most studies suggest that the mental health of
adolescents has shown a deteriorating trend during the pandemic[4,5]. Other studies have also reported
results consistent with the findings of Huang et al[1], indicating that the incidence of mental disorders
among adolescents, such as depression, anxiety, and stress, has decreased during the COVID-19
pandemic[6-8]. However, the mental health status of adolescents remains concerning. During the
COVID-19 pandemic, the improvement of mental health among adolescents is often accompanied by an
increase in attachment security and communication with parents, continuous optimization of organiza-
tional structures within schools, and gradual adaptation to daily life changes[7,9]. In our study, family,
school, and individual factors were considered to be influencing factors of individual depression and
anxiety levels, such as family relationships, parental education level, school environment, peer
relationships, and lifestyle factors[2,3]. Therefore, general intervention measures should start from these
three aspects, namely, enhancing family support for the mental state of adolescents, providing various
forms of psychological counseling in schools, and adolescents themselves making efforts to maintain a
positive attitude. These measures would improve the mental health status of adolescents during and
after the COVID-19 pandemic.

Currently, there are abundant research findings on the impact of the COVID-19 pandemic on
students” mental health. However, as the pandemic ends, it remains challenging to effectively address
the mental health crisis caused by the pandemic and reshape positive mindsets in individuals. Digital
therapy is emerging rapidly and gradually becoming a hot topic in the research and practice of mental
health interventions. Digital interventions, carried out via the internet, big data, and artificial
intelligence, provide a new form for screening, assessing, intervening and treating mental health
problems[10,11]. Several studies have confirmed the effectiveness of digital interventions in the
treatment of mental health[12-15]. Their advantages are mainly reflected in the following three aspects.
First, digital interventions are highly accessible, which can alleviate the imbalance between the supply
and demand of mental health services[16,17]. The COVID-19 pandemic was characterized by a sudden
onset, long duration, and broad impact. The resulting mental health problems have become increasingly
prominent, and many professional psychologists are needed to provide targeted mental health services.
In fact, the public health system has a limited capacity to respond to emergencies, and mental health
resources are limited[18]. In the context of the intelligence era, students can access various forms of
digital intervention services through the internet and mobile platforms to address potential mental
health problems in a timely manner[19]. Second, digital interventions are anonymous, which can reduce
the risk of stigmatization. Due to concerns about stigmatization, many students have low willingness to
seek psychological help, and their anxiety and depression may not be relieved in a timely manner[20].
With the use of digital interventions, students can access services anonymously at any time[21]. Third,
digital interventions can accurately identify psychological health problems and provide effective
solutions. Through health data tracking and intelligent analysis systems, digital interventions can
accurately screen students with potential psychological health problems, making it easier to provide
psychological counseling in a timely manner. In addition, based on the different needs of students,
digital interventions can also provide personalized psychological support, making them more flexible
and convenient to use[16,22].

It is worth noting that there are still some challenges in more extensive and efficient mining and
application of digital psychological health interventions. First, students inevitably face the risk of
information leakage when using applications and other mobile platforms. Various countries have not
established an effective supervision and management system, and the corresponding ethical norms
need to be further clarified[23,24]. Second, digital interventions are essential tools. Psychological health
practitioners should combine their professional literacy and fully utilize the characteristics of digital
technology to maximize the potential of digital interventions[25]. Finally, technology changes rapidly,
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and digital psychological health interventions have not kept up with the pace[18]. Different
stakeholders need to work together to inject new vitality into digital psychological health interventions
using the latest artificial intelligence and virtual reality technologies.

The rapid development of artificial intelligence provides powerful support for the improvement and
popularization of mental health services. In response to the challenges encountered in the application of
digital psychological interventions, the latest research proposes suggestions from three aspects: Theory,
practice, and future development trends. First, the theoretical foundation for the development of digital
intervention needs to transform good clinical practice standards (such as CBT) into key components of
mental health services[26]. Second, to improve the effectiveness of digital psychological interventions, a
participatory design approach should be widely adopted[27], and cultural relevance should be
integrated into mobile applications or online platforms[28,29]. Finally, future digital psychological
interventions should fully utilize the latest developments in artificial intelligence, applying algorithms
such as machine learning and deep learning to automatically identify and analyze emotional states and
establish a mental health database. In addition, protecting user data privacy, reducing costs, and
improving usability are also key issues that need to be addressed in the future[30,31]. Regarding the
protection of user privacy, we believe that students’ information literacy should be given attention. In
the digital environment, students are vulnerable to data malfunctions and the unethical use of their
data. To prevent this situation, students should be aware of the risks they may face in digital media,
improve their digital literacy and safety awareness, effectively use and manage their digital archives,
and have a healthy online/ offline social life.

In conclusion, after the outbreak of the COVID-19 pandemic, restoring the mental health of students
is urgently necessary. Digital interventions can promote the reconstruction of students” mental health by
providing a platform for psychological support, offering psychological assessment tools, and facilitating
online mental health activities. We believe that digital interventions should be actively adopted to
support students’ mental health and enhance social welfare.

FOOTNOTES

Author contributions: Liu XQ designed the study; Liu XQ, Guo YX, Zhang XR, Zhang LX, and Zhang YF wrote the
manuscript; and all authors contributed equally to this work and have approved the final manuscript.

Supported by the Tianjin Philosophy and Social Science Planning Project “Research on Value-added Evaluation of
Career Adaptability for Engineering Students Oriented towards Outstanding Engineers”, No. TJJXQN22-001.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by
external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-
NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license
their derivative works on different terms, provided the original work is properly cited and the use is non-
commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country/Territory of origin: China

ORCID number: Xin-Qiao Liu 0000-0001-6620-4119; Yu-Xin Guo 0000-0001-7823-3195; Yi-fan Zhang 0000-0002-8870-
9983.

S-Editor: Chen YL
L-Editor: A
P-Editor: Chen YL

REFERENCES

1 Huang BW, Guo PH, Liu JZ, Leng SX, Wang L. Investigating adolescent mental health of Chinese students during the

COVID-19 pandemic: Multicenter cross-sectional comparative investigation. World J Psychiatry 2022; 12: 1323-1334

[PMID: 36438680 DOI: 10.5498/wjp.v12.i11.1323]

Liu XQ, Guo YX, Xu Y. Risk factors and digital interventions for anxiety disorders in college students: Stakeholder

perspectives. World J Clin Cases 2023; 11: 1442-1457 [PMID: 36926387 DOI: 10.12998/wjcc.v11.i7.1442]

Liu XQ, Guo YX, Zhang WJ, Gao WJ. Influencing factors, prediction and prevention of depression in college students: A

literature review. World J Psychiatry 2022; 12: 860-873 [PMID: 36051603 DOI: 10.5498/wjp.v12.i7.860]

4 Fruehwirth JC, Biswas S, Perreira KM. The Covid-19 pandemic and mental health of first-year college students:
Examining the effect of Covid-19 stressors using longitudinal data. PLoS One 2021; 16: €0247999 [PMID: 33667243 DOI:
10.1371/journal.pone.0247999]

N

W

5 Hawes MT, Szenczy AK, Klein DN, Hajcak G, Nelson BD. Increases in depression and anxiety symptoms in adolescents
WJP | https://www.wjgnet.com 399 June 19,2023 | Volume13 | Issue6 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0001-6620-4119
http://orcid.org/0000-0001-6620-4119
http://orcid.org/0000-0001-7823-3195
http://orcid.org/0000-0001-7823-3195
http://orcid.org/0000-0002-8870-9983
http://orcid.org/0000-0002-8870-9983
http://www.ncbi.nlm.nih.gov/pubmed/36438680
https://dx.doi.org/10.5498/wjp.v12.i11.1323
http://www.ncbi.nlm.nih.gov/pubmed/36926387
https://dx.doi.org/10.12998/wjcc.v11.i7.1442
http://www.ncbi.nlm.nih.gov/pubmed/36051603
https://dx.doi.org/10.5498/wjp.v12.i7.860
http://www.ncbi.nlm.nih.gov/pubmed/33667243
https://dx.doi.org/10.1371/journal.pone.0247999

Liu XQ et al. Digital interventions for mental health

Jaishideng®

6

16

28

29

30

and young adults during the COVID-19 pandemic. Psychol Med 2022; 52: 3222-3230 [PMID: 33436120 DOI:
10.1017/S0033291720005358]

Foster S, Estévez-Lamorte N, Walitza S, Dzemaili S, Mohler-Kuo M. Perceived stress, coping strategies, and mental
health status among adolescents during the COVID-19 pandemic in Switzerland: a longitudinal study. Eur Child Adolesc
Psychiatry 2022; 1-13 [PMID: 36515772 DOI: 10.1007/s00787-022-02119-y]

Hussong J, Mohler E, Kiithn A, Wenning M, Gehrke T, Burckhart H, Richter U, Nonnenmacher A, Zemlin M, Liicke T,
Brinkmann F, Rothoeft T, Lehr T. Mental Health and Health-Related Quality of Life in German Adolescents after the
Third Wave of the COVID-19 Pandemic. Children (Basel) 2022; 9 [PMID: 35740717 DOI: 10.3390/children9060780]
Shi W, Zhao L, Liu M, Hong B, Jiang L, Jia P. Resilience and mental health: A longitudinal cohort study of Chinese
adolescents before and during COVID-19. Front Psychiatry 2022; 13: 948036 [PMID: 36061276 DOI:
10.3389/fpsyt.2022.948036]

Yang B, Chen BB, Qu Y, Zhu Y. The positive role of parental attachment and communication in Chinese adolescents’
health behavior and mental health during COVID-19. J Adolesc 2022; 94: 1081-1095 [PMID: 35971991 DOI:
10.1002/jad.12085]

Harith S, Backhaus I, Mohbin N, Ngo HT, Khoo S. Effectiveness of digital mental health interventions for university
students: an umbrella review. PeerJ 2022; 10: e13111 [PMID: 35382010 DOI: 10.7717/peerj.13111]

Yosep I, Hikmat R, Mardhiyah A. Types of Digital-Based Nursing Interventions for Reducing Stress and Depression
Symptoms on Adolescents During COVID-19 Pandemic: A Scoping Review. J Multidiscip Healthc 2023; 16: 785-795
[PMID: 37006343 DOI: 10.2147/JIMDH.S406688]

Harrer M, Adam SH, Baumeister H, Cuijpers P, Karyotaki E, Auerbach RP, Kessler RC, Bruffaerts R, Berking M, Ebert
DD. Internet interventions for mental health in university students: A systematic review and meta-analysis. /nt J Methods
Psychiatr Res 2019; 28: €1759 [PMID: 30585363 DOI: 10.1002/mpr.1759]

Lattie EG, Adkins EC, Winquist N, Stiles-Shields C, Wafford QE, Graham AK. Digital Mental Health Interventions for
Depression, Anxiety, and Enhancement of Psychological Well-Being Among College Students: Systematic Review. J Med
Internet Res 2019; 21: €12869 [PMID: 31333198 DOI: 10.2196/12869]

Rith-Najarian LR, Boustani MM, Chorpita BF. A systematic review of prevention programs targeting depression,
anxiety, and stress in university students. J Affect Disord 2019; 257: 568-584 [PMID: 31326690 DOI:
10.1016/j.jad.2019.06.035]

Bolinski F, Boumparis N, Kleiboer A, Cuijpers P, Ebert DD, Riper H. The effect of e-mental health interventions on
academic performance in university and college students: A meta-analysis of randomized controlled trials. Internet Interv
2020; 20: 100321 [PMID: 32382515 DOI: 10.1016/j.invent.2020.100321]

Sugarman DE, Meyer LE, Reilly ME, Rauch SL, Greenfield SF. Exploring Technology-Based Enhancements to Inpatient
and Residential Treatment for Young Adult Women with Co-Occurring Substance Use. J Dual Diagn 2021; 17: 236-247
[PMID: 34261413 DOI: 10.1080/15504263.2021.1940412]

Li J. Digital technologies for mental health improvements in the COVID-19 pandemic: a scoping review. BMC Public
Health 2023; 23: 413 [PMID: 36859184 DOI: 10.1186/s12889-023-15302-w]

Philippe TJ, Sikder N, Jackson A, Koblanski ME, Liow E, Pilarinos A, Vasarhelyi K. Digital Health Interventions for
Delivery of Mental Health Care: Systematic and Comprehensive Meta-Review. JMIR Ment Health 2022;9: 35159
[PMID: 35551058 DOI: 10.2196/35159]

Baiios RM, Herrero R, Vara MD. What is the Current and Future Status of Digital Mental Health Interventions? Span J
Psychol 2022; 25: 5 [PMID: 35105398 DOI: 10.1017/SJP.2022.2]

Reavley NJ, McCann TV, Cvetkovski S, Jorm AF. A multifaceted intervention to improve mental health literacy in
students of a multicampus university: a cluster randomised trial. Soc Psychiatry Psychiatr Epidemiol 2014; 49: 1655-1666
[PMID: 24797396 DOI: 10.1007/s00127-014-0880-6]

Sorkin DH, Janio EA, Eikey EV, Schneider M, Davis K, Schueller SM, Stadnick NA, Zheng K, Neary M, Safani D,
Mukamel DB. Rise in Use of Digital Mental Health Tools and Technologies in the United States During the COVID-19
Pandemic: Survey Study. J Med Internet Res 2021; 23: ¢26994 [PMID: 33822737 DOI: 10.2196/26994]

Bolinski F, Kleiboer A, Karyotaki E, Bosmans JE, Zarski AC, Weisel KK, Ebert DD, Jacobi C, Cuijpers P, Riper H.
Effectiveness of a transdiagnostic individually tailored Internet-based and mobile-supported intervention for the indicated
prevention of depression and anxiety (ICare Prevent) in Dutch college students: study protocol for a randomised controlled
trial. Trials 2018; 19: 118 [PMID: 29458407 DOI: 10.1186/s13063-018-2477-y]

Lattie EG, Lipson SK, Eisenberg D. Technology and College Student Mental Health: Challenges and Opportunities. Front
Psychiatry 2019; 10: 246 [PMID: 31037061 DOI: 10.3389/fpsyt.2019.00246]

Wykes T, Lipshitz J, Schueller SM. Towards the Design of Ethical Standards Related to Digital Mental Health and all Its
Applications. Curr Treat Options Psychiatry 2019; 6: 232-242 [DOI: 10.1007/s40501-019-00180-0]

Drerup ML, Ahmed-Jauregui S. Online Delivery of Cognitive Behavioral Therapy-Insomnia: Considerations and
Controversies. Sleep Med Clin 2019; 14: 283-290 [PMID: 31029194 DOI: 10.1016/j.jsmc.2019.02.001]

Rauschenberg C, Schick A, Hirjak D, Seidler A, Paetzold I, Apfelbacher C, Riedel-Heller SG, Reininghaus U. Evidence
Synthesis of Digital Interventions to Mitigate the Negative Impact of the COVID-19 Pandemic on Public Mental Health:
Rapid Meta-review. J Med Internet Res 2021; 23: 23365 [PMID: 33606657 DOI: 10.2196/23365]

Malla A, Joober R. COVID-19 and the Future with Digital Mental Health: Need for Attention to Complexities. Can J
Psychiatry 2021; 66: 14-16 [PMID: 32885686 DOI: 10.1177/0706743720957824]

Mindu T, Mutero IT, Ngcobo WB, Musesengwa R, Chimbari MJ. Digital Mental Health Interventions for Young People
in Rural South Africa: Prospects and Challenges for Implementation. Int J Environ Res Public Health 2023; 20 [PMID:
36674209 DOI: 10.3390/ijerph20021453]

Naslund JA, Aschbrenner KA, Araya R, Marsch LA, Uniitzer J, Patel V, Bartels SJ. Digital technology for treating and
preventing mental disorders in low-income and middle-income countries: a narrative review of the literature. Lancet
Psychiatry 2017; 4: 486-500 [PMID: 28433615 DOIL: 10.1016/S2215-0366(17)30096-2]

Cao XJ, Liu XQ. Artificial intelligence-assisted psychosis risk screening in adolescents: Practices and challenges. World J

WJP | https://www.wjgnet.com 400 June 19,2023 | Volume13 | Issue6 |


http://www.ncbi.nlm.nih.gov/pubmed/33436120
https://dx.doi.org/10.1017/S0033291720005358
http://www.ncbi.nlm.nih.gov/pubmed/36515772
https://dx.doi.org/10.1007/s00787-022-02119-y
http://www.ncbi.nlm.nih.gov/pubmed/35740717
https://dx.doi.org/10.3390/children9060780
http://www.ncbi.nlm.nih.gov/pubmed/36061276
https://dx.doi.org/10.3389/fpsyt.2022.948036
http://www.ncbi.nlm.nih.gov/pubmed/35971991
https://dx.doi.org/10.1002/jad.12085
http://www.ncbi.nlm.nih.gov/pubmed/35382010
https://dx.doi.org/10.7717/peerj.13111
http://www.ncbi.nlm.nih.gov/pubmed/37006343
https://dx.doi.org/10.2147/JMDH.S406688
http://www.ncbi.nlm.nih.gov/pubmed/30585363
https://dx.doi.org/10.1002/mpr.1759
http://www.ncbi.nlm.nih.gov/pubmed/31333198
https://dx.doi.org/10.2196/12869
http://www.ncbi.nlm.nih.gov/pubmed/31326690
https://dx.doi.org/10.1016/j.jad.2019.06.035
http://www.ncbi.nlm.nih.gov/pubmed/32382515
https://dx.doi.org/10.1016/j.invent.2020.100321
http://www.ncbi.nlm.nih.gov/pubmed/34261413
https://dx.doi.org/10.1080/15504263.2021.1940412
http://www.ncbi.nlm.nih.gov/pubmed/36859184
https://dx.doi.org/10.1186/s12889-023-15302-w
http://www.ncbi.nlm.nih.gov/pubmed/35551058
https://dx.doi.org/10.2196/35159
http://www.ncbi.nlm.nih.gov/pubmed/35105398
https://dx.doi.org/10.1017/SJP.2022.2
http://www.ncbi.nlm.nih.gov/pubmed/24797396
https://dx.doi.org/10.1007/s00127-014-0880-6
http://www.ncbi.nlm.nih.gov/pubmed/33822737
https://dx.doi.org/10.2196/26994
http://www.ncbi.nlm.nih.gov/pubmed/29458407
https://dx.doi.org/10.1186/s13063-018-2477-y
http://www.ncbi.nlm.nih.gov/pubmed/31037061
https://dx.doi.org/10.3389/fpsyt.2019.00246
https://dx.doi.org/10.1007/s40501-019-00180-0
http://www.ncbi.nlm.nih.gov/pubmed/31029194
https://dx.doi.org/10.1016/j.jsmc.2019.02.001
http://www.ncbi.nlm.nih.gov/pubmed/33606657
https://dx.doi.org/10.2196/23365
http://www.ncbi.nlm.nih.gov/pubmed/32885686
https://dx.doi.org/10.1177/0706743720957824
http://www.ncbi.nlm.nih.gov/pubmed/36674209
https://dx.doi.org/10.3390/ijerph20021453
http://www.ncbi.nlm.nih.gov/pubmed/28433615
https://dx.doi.org/10.1016/S2215-0366(17)30096-2

Liu XQ et al. Digital interventions for mental health

Psychiatry 2022; 12: 1287-1297 [PMID: 36389087 DOI: 10.5498/wjp.v12.110.1287]
31  Choudhury A, Kuehn A, Shamszare H, Shahsavar Y. Analysis of Mobile App-Based Mental Health Solutions for College
Students: A Rapid Review. Healthcare (Basel) 2023; 11 [PMID: 36673640 DOI: 10.3390/healthcare]1020272]

WJP | https://www.wjgnet.com 401 June 19,2023 | Volume13 | Issue6 |

Jaishideng®


http://www.ncbi.nlm.nih.gov/pubmed/36389087
https://dx.doi.org/10.5498/wjp.v12.i10.1287
http://www.ncbi.nlm.nih.gov/pubmed/36673640
https://dx.doi.org/10.3390/healthcare11020272

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2023 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	TO THE EDITOR
	FOOTNOTES
	REFERENCES

