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Background: Internet and digital media use has been increasingly associated with depression,
self-harm, and suicidal behavior among adolescents. Purpose: This study aimed to map global
publication trends on internet use and suicide risk among adolescents from 2021 to 2025.
Methods: A bibliometric analysis was conducted using the Scopus database based on the
Population—Concept—Context framework. The search initially retrieved 1,358 records, of
which 50 duplicates were removed. Records published before 2021 (n = 599) were excluded,
leaving 709 documents for full assessment and inclusion. The selection process involved
duplicate removal, title and abstract screening, and full-text eligibility assessment in
accordance with PRISMA-ScR guidelines. Publication trends, productive countries and
institutions, document types, subject areas, and keyword patterns were analyzed. Network
visualizations were generated using VOSviewer, version 1.6.18. Results: Publications
showed an increasing trend from 2021 to 2025, with a peak in 2025. The United States and
China dominated global output, with leading contributions from institutions, such as the
University of Melbourne and Harvard Medical School. Articles were the most common
document type, and Medicine and Psychology were the dominant subject fields. Keyword
analysis revealed four main themes: digital addictive behavior, post-pandemic adolescent
mental health, clinical and social studies, and risk factors related to suicidal behavior. Overlay
mapping showed a shift from pandemic-related topics to a stronger focus on internet addiction
and the use of standardized instruments, such as the PHQ-9. Ethical, privacy, and Al
governance issues, remained underrepresented. Conclusion: Research on internet use and
suicide risk among adolescents has grown rapidly and shows increasing methodological
maturity; however, ethical and governance considerations remain underexplored.
Implications for Nursing: Nurses are well positioned to support early identification,
education, and referral for adolescents at risk of suicide related to problematic internet use.
These findings highlight the need to integrate standardized screening, digital literacy, and
ethical digital mental health approaches into nursing practice.

Keywords: Adolescents, Bibliometric analysis, Internet use, Internet addiction, Scopus;
Suicide risk.
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Internet Use and Suicide Risk in Adolescents

What does this paper add?

1. It provides an updated bibliometric overview of
research on internet use and suicide risk among
adolescents from 2021 to 2025.

2. It shows a growing publication trend, especially after
2022, with the United States and China as the leading
contributors.

3. It Identifies four main research themes: digital
addictive behavior, adolescent mental health,
clinical and social support, and suicidal behavior risk
factors.

4. It highlights the increasing role of social media,
machine learning, and standardized screening tools
in adolescent suicide risk research.

5. It reveals key gaps in ethical governance, privacy
protection, data security, shared datasets, and
standardized evaluation protocols.

Introduction

Adolescent mental health is a major global concern,
as this age group faces wvarious psychological
challenges, including depression, anxiety, stress, and
risky behaviors, such as self-harm and suicidal ideation
(WHO, 2025). Globally, approximately one in seven
adolescents aged 10-19 years experiences a mental
health disorder, and suicide remains one of the leading
causes of death among individuals aged 15-29 years
(WHO, 2023). These conditions often go undetected and
undertreated due to limited access to mental health
services, social stigma, and a lack of mental health
professionals (Prawira & Sukmaningrum, 2020). These
conditions highlight the urgency of understanding the
factors associated with suicide risk among adolescents
(Huang & Hu, 2024).

In recent years, internet and digital media use has
become an important part of adolescents' lives.
Widespread access to social media, digital platforms,
online games, and various forms of online interaction
has both positive impacts and risks for mental health
(Hourani et al., 2023; Yu, 2022). Several studies have
shown that excessive or problematic internet use,
including internet addiction and exposure to negative
content, internet addiction, and exposure to negative
content, is associated with increased risk of depression,
social isolation, suicidal ideation, and self-harm
behavior in adolescents (Peng et al., 2021; Treml et al.,
2021). Internet addiction has been associated with
increased suicidal tendencies, with an odds ratio of 1.59

(95% CI: 1.29-1.96) (Khatcherian et al., 2022).
Furthermore, the dynamics of digital interactions, such
as cyberbullying, social comparison, exposure to self-
harming content, and pressure to maintain self-image on
social media, contribute to emotional distress and
suicide risk (Nufiez et al., 2024). These findings
emphasize the importance of understanding the
relationship between adolescent digital behavior and
suicidality.

Despite the growing scientific interest in internet use
and suicide risk in adolescents, bibliometric studies
specifically mapping the development of knowledge in
this area are still limited (Alzayyat et al., 2024). Some
previous studies have focused on social media use in
mental health, analyzing digital content related to
suicide, or using digital technology to detect depressive
symptoms, but few have specifically focused on the
adolescent population or directly examined the
relationship between internet use and suicide risk
(Huang & Hu, 2024; Lan et al., 2022; Yosep et al.,
2024). Furthermore, existing bibliometric studies tend to
focus on general mental health trends in children and
adolescents without specifically addressing risky digital
behaviors and suicidal ideation.

Bibliometric analysis provides a systematic
approach to addressing this gap by mapping research
trends, publication productivity, collaboration between
researchers and institutions, and identify key themes and
emerging issues in the scientific literature. Therefore,
this study aims to examine the volume, growth, and
geographic distribution of publications related to
internet use and suicide risk in adolescents during the
period 2021 to 2025. Furthermore, this study aims to
visualize research clusters, keyword relationships, and
emerging thematic trends in the field. This study is
expected to provide a comprehensive overview of the
global research landscape and support policy
development and further research on adolescent mental
health in the digital age.

Methods
Design

This study employed a bibliometric analysis to
examine research trends related to internet use and
suicide risk among adolescents. Bibliometric analysis is
a quantitative method used to evaluate scientific
literature by examining citation patterns, author
networks, and keyword associations. This approach
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allows mapping of knowledge structures, emerging
research themes, and collaboration patterns among
researchers and institutions. This analysis also helps
identify the most influential publications, authors, and
journals, thus providing strategic insights for future
research and policy directions. The analysis included
bibliometric indicators, such as co-authorship networks,
keyword co-occurrence, and citation patterns to map
knowledge structures and research developments in this
field. Although this study used a bibliometric design, the
reporting of the search and selection process was guided
by the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews) checklist, which is listed in the
EQUATOR Network as a relevant reporting guideline
for transparent evidence mapping and review reporting.

Data Sources and Search Strategy
The literature search was conducted through

Elsevier's Scopus database, as it offers extensive

coverage of peer-reviewed publications and is

compatible with bibliometric analysis tools, such as

VOSviewer. The literature search was conducted using

the Scopus database (Elsevier), which provides

extensive coverage of peer-reviewed publications and is
widely used for bibliometric analysis. The search was
limited to the period from January 1, 2021, to December

31, 2025. Partial data for 2025 was included at the time

of data extraction.

The inclusion criteria were structured using the
Population—Concept—Context (PCC) framework, which
is commonly applied in scoping and exploratory reviews
to ensure comprehensive coverage of relevant
literature.:

1. Population: Teenagers or young age groups include
adolescents, youth, teens, and young people.

2. Concept: Internet use, social media use, internet
addiction, problematic internet use, screen time,
smartphone use, online activities, and exposure to
digital content are related to suicide risk.

3. Context: Suicide risk includes suicidal ideation,
suicide attempt, self-harm, self-injury, or suicidality-
related behavior in the adolescent population.

The search strategy uses the following strings:

(TITLE-ABS-KEY ("internet use" OR "online use"

OR "internet addiction" OR "problematic internet use"
OR "social media use" OR "digital media" OR "screen
time" OR "cyber behavior" OR "online activity" OR
"internet exposure” OR "social network*" OR
"smartphone use™)) AND (TITLE-ABS-KEY ("suicide"
OR "suicidal ideation" OR "suicide attempt" OR "self-
harm" OR "self harm" OR "self-injury” OR "self injury"
OR "suicide risk" OR "suicidality")) AND ( TITLE-
ABS-KEY ( adolescent* OR teen* OR youth* OR
"young people" OR "young adult*" OR "school-aged"
OR "high school student*")).

This search initially identified 1,358 records from
the Scopus database. Prior to screening, 50 duplicate
records were removed. The remaining 1,308 records
were screened, and 599 records published before 2021
were excluded. A total of 709 records were then assessed
based on the predefined eligibility criteria, and no
records were excluded due to retrieval issues (n = 0).
Finally, 709 eligible documents were included in the
bibliometric analysis. No language restrictions were
applied; therefore, non-English articles were screened
using translated titles and abstracts, with automated
translation tools used as needed. The study selection
followed a multi-stage process in line with the
PRISMA-ScR guideline to ensure transparency and
reproducibility (Figure 1). Two reviewers independently
screened the retrieved records based on the predefined
eligibility criteria. Any disagreements were resolved
through discussion until consensus was reached. No
formal inter-rater agreement measure, such as Cohen’s
kappa or percentage agreement, was calculated.

Data Extraction and Coding

The extracted bibliographic data included the article
title, author's name, year of publication, journal, and
country of affiliation of the first author. Additional
bibliometric indicators, such as the number of citations
and keywords from the authors, were also captured during
the extraction process. Extraction was performed
independently by two researchers using a pre-tested
extraction sheet to ensure consistency and accuracy. Inter-
rater agreement between the two reviewers was assessed
using percentage agreement, and discrepancies were
resolved through discussion until consensus was reached.
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Figure 1. PRISMA flow diagram

Bibliometric and Network Analysis

The analysis includes annual publication trends, the
number of articles per year, and publication growth over
the study period. The most productive researchers,
institutions, countries, and journals are identified along
with their citation impact. Collaboration patterns are
analyzed through co-authorship networks and
institutional affiliations. Keyword linkage analysis is
conducted to identify thematic clusters and emerging
research areas related to internet use and suicide risk in
adolescents. Bibliometric mapping and network
visualization were performed using VOSviewer
software, version 1.6.18. Descriptive statistical analysis
was performed using Microsoft Excel 2021. In
VOSviewer, thresholds were applied (e.g., minimum
keyword occurrence) to ensure meaningful network
construction, and clustering was performed using
default resolution parameters.

Statistical Analysis
Descriptive statistical analysis in the form of

frequencies and percentages was used to summarize
publication characteristics. In addition, annual growth
rates were calculated to assess publication trends over
time.

Visualization

Visualizations included co-authorship networks,
inter-institutional collaboration maps, keyword co-
occurrence clusters, and publication trend graphs. Heat
maps were used to illustrate geographic distribution. All
visualizations were generated using VOSviewer,
version 1.6.18 and Microsoft Excel 2021 with standard
layout and clustering settings.

Results

The annual publication output showed a gradual
increase during the study period. A total of 119
documents were published in 2021, followed by a slight
decrease to 117 documents in 2022. Publication output
then increased to 142 documents in 2023, 164 in 2024,
and reached its highest level in 2025 with 167
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documents. This pattern indicates growing research
attention, particularly after 2022.

In terms of country contribution, the United States
produced the highest number of publications (n = 210),
followed by China (n = 133), the United Kingdom (n =
60), Australia (n = 46), and India (n = 44). Other
countries in the top ten included Canada (n = 39), Spain
(n=34), Italy (n = 30), and South Korea (n = 27). These
findings suggest that publication output was mainly
concentrated in the United States and China, with
additional contributions from several English-speaking,
European, and Asian countries.

Author  productivity was relatively evenly
distributed. Hamilton JL and Yip PSF were the most
productive authors, each contributing seven documents,
followed by Wan Y with six documents. Several
authors, including Berk M, Burke TA, Nesi J, Patton G,
Robinson J, Shen Y, and Xiang YT, each contributed
five documents. This indicates that the field is supported
by a relatively broad group of active researchers rather
than being dominated by one or two authors.

The University of Melbourne had the highest
number of publications (n = 21), followed by Harvard
Medical School (n = 18) and the Second Xiangya
Hospital of Central South University (n = 17). Other
productive affiliations included the Ministry of

Education of the People’s Republic of China (n = 14),
Rutgers University—New Brunswick (n = 12), The
University of Hong Kong (n = 11), Sichuan University
(n = 11), and Massachusetts General Hospital (n = 11).
Overall, leading institutions were distributed across
Australia, the United States, China, and Hong Kong.

Articles were the most common document type,
accounting for 546 documents (77.0%), followed by
reviews (n = 73; 10.3%), conference papers (n = 43;
6.1%), and book chapters (n = 19; 2.7%). Other
document types, including editorials, notes, books,
letters, short surveys, and errata, contributed only small
proportions. This indicates that journal articles were the
primary mode of knowledge dissemination in this field.

Regarding subject categories, Medicine accounted
for the largest proportion of publications (n = 506;
43.5%), followed by Psychology (n = 210; 18.0%) and
Social Sciences (n = 95; 8.2%). These three categories
represented nearly 70% of the total output. Additional
contributions came from Computer  Science,
Neuroscience, Environmental Science, Arts and
Humanities, Nursing, Engineering, Multidisciplinary
fields, and other subject areas, indicating that the topic
is multidisciplinary, but remains primarily grounded in
clinical, behavioral, and social sciences.

high risk behavior Suigide attampted
(e ((suicide attempt )
united states

{\‘?b VOSviewer

Figure 2. VOSviewer keyword co-occurrence network

Notes. The VOSviewer keyword co-occurrence map
shows that adolescents and high-risk populations were

central themes in the analyzed literature, as indicated by
the large and highly connected nodes for adolescent,
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human, and female (Figure 2). Four thematic clusters
were identified (Table 1). The red cluster focused on
adolescent epidemiology and addictive behaviors,
including internet addiction, video games, bullying, self-
injurious behavior, and cross-sectional studies. The
green cluster represented mental health, the pandemic,
and adolescent well-being, with keywords, such as
depression, anxiety, loneliness, social media, COVID-
19, and machine learning. The blue cluster reflected
clinical and social support dimensions, including mental
health services, peer groups, social support, self-harm,
and suicide prevention. The yellow cluster focused on
risk factors and suicidal behavior, including high-risk
behavior, substance use, suicidal ideation, and suicide
attempts.

Several central nodes, particularly adolescent and
human, connected multiple clusters, suggesting that
young populations served as a common focus across the
research themes. Technology-related terms, such as

6% VOSviewer

machine learning and social media, also appeared as
bridging concepts between mental health issues,
behavioral risks, and intervention-related topics.
However, terms related to ethics, data governance,
shared datasets, and standardized evaluation protocols
were less visible, indicating potential gaps for future
research.

The overlay visualization suggests a temporal shift
in research focus. Earlier topics were mainly related to
COVID-19, anxiety, and depression, reflecting the post-
pandemic emphasis on mental health impacts. More
recent topics were more strongly associated with social
media, machine learning, suicide prevention, self-harm,
internet addiction, prevalence studies, and standardized
instruments, such as the Patient Health Questionnaire-9.
Overall, the research agenda appears to have shifted
from broad pandemic-related mental health concerns
toward more specific behavioral, technological, and
measurement-focused topics.

Figure 3. Visualization of keyword co-occurrence density

Notes. This VOSviewer density map shows three
main focus areas (hotspots) highlighted in bright yellow,
which represent the highest keyword densities and are
the core of interest in the corpus (Figure 3). First, the
population and mental health cluster. The densest areas
appear around the adolescent, human, and female nodes.
These hotspots are closely linked to depression, mental
health, anxiety, and suicide, indicating a particularly
strong focus on symptom detection and clinical support

for adolescent populations, particularly those at risk.
Other dense nodes, such as articles and major clinical
studies, indicate that these topics have been well
documented in the primary scientific literature.

Second, the core of high-risk behavior and
methodology. Density is seen around risk factors,
automutilation, and cohort analysis, suggesting an
intensive research focus on identifying risk factors and
using cohort study designs for self-destructive behavior
and related problems.
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Third, the core of social media and addiction.
Hotspots are seen around social media, social
interaction, machine learning, and internet addiction
disorder, demonstrating the increasingly dominant role
of technology and social media, both as research
subjects (addiction) and as intervention tools.

Medium-density areas (light green),, such as suicide
prevention, high-risk behavior, bullying, peer groups,
and clinical articles located on the periphery, indicate
important issues that complement the dense core. Low-

density nodes (purple-blue),, such as COVID-19 and
coronavirus disease 2019 at the bottom, indicate that
despite the catalytic nature of the pandemic crisis, the
focus has shifted to more specific intervention and
behavioral studies. Overall, this density visualization
reveals a literature ecosystem centered on mental health
and risk behavior among adolescents, with a mature
research agenda on risk identification, clinical studies,
and social media integration.

Table 1. Classification of theme

Cluster Research Theme Number Keywords
of Items
Cluster  Addictive Behavior 35 addiction,  adolescent,  adolescent  behavior,  adolescents,
1 and Adolescent automutilation, behavior, addictive, bullying, child, china, chinese,
Epidemiology cross-sectional studies, cross-sectional study, demographics, disease
association, epidemiology, humans, internet, internet addiction,
internet addiction disorder, internet use, likert scale, major clinical
study, non-suicidal self-injury, patient health questionnaire,
prevalence, psychology, questionnaire, school, self report, self-
injurious behavior, sex differences, student, students, surveys and
questionnaire, video games
Cluster  Mental Health, the 34 adolescence, anxiety, anxiety disorder, coronavirus disease 2019,
2 Pandemic, and covid-19, cyberbullying, depression, distress syndrome, eating
Adolescent Well- disorder, emotion, loneliness, machine learning, mental health,
Being pandemic, pandemics, physical activity, physiological stress,
posttraumatic stress disorder, psychological well-being, review, risk
assessment, screen time, self esteem, self-harm, sleep, sleep disorder,
social isolation, social media, social networking (online), social status,
suicide, systematic review, violence, youth
Cluster  Clinical and Social 22 adult, article, clinical article, cohort analysis, controlled study, female,
3 Studies of Adults follow up, human, longitudinal study, male, mental illness, mental
disorders, mental health service, middle aged, peer group, psychosis,
qualitative research, social interaction, social network, social support,
suicide prevention, young adult
Cluster Risk Factors and 11 alcohol consumption, drug dependence, high risk behavior, risk
4 Suicidal Behavior factors, risk factors, substance use, suicidal behavior, suicidal ideation,
suicide attempt, suicide, attempted, united states
Discussion studies highlighting the increasing integration of digital

The findings of this study indicate a substantial
increase in global research output on internet use and
suicide risk among adolescents during the period 2021—
2025. The sharp rise in publications, particularly from
2023 onwards, suggests growing scientific and policy
attention to adolescent mental health in the digital era
(Guo et al., 2020). This trend is consistent with previous

behavior into mental health research (Z. Huang & Hu,
2024).

The dominance of journal articles (77.0%) indicates
that the field is largely driven by peer-reviewed
empirical research, reflecting a relatively mature and
evidence-oriented knowledge base. In terms of
disciplinary distribution, Medicine (43.5%) and
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Psychology (18.0%) were the leading subject areas,
suggesting that research on this topic is primarily
grounded in clinical and behavioral sciences. However,
the presence of Computer Science (6.0%) also indicates
the growing role of technology, particularly in areas,
such as machine learning, digital monitoring, and
intervention development.

The keyword co-occurrence network (Figure 2)
reveals four major thematic clusters, including addictive
behaviors, mental health and pandemic-related issues,
clinical and social studies, and suicide risk factors. The
strong linkage between keywords, such as internet
addiction disorder, self-harm, and suicide, suggests that
problematic internet use is consistently examined as a
significant correlate of suicidal behavior among
adolescents. These findings align with prior literature
indicating that excessive digital engagement may be
associated with increased psychological distress and
suicidality (Chamarro et al., 2024; Yosep et al., 2026).

The temporal overlay analysis (Figure 1) suggests a
shift in research focus over time. Earlier studies were
dominated by pandemic-related themes, such as
COVID-19 and anxiety, while more recent studies
emphasized structured measurement approaches,
including the use of standardized instruments, such as
the Patient Health Questionnaire-9 (PHQ-9). This
transition indicates a movement from exploratory
research toward more methodologically rigorous and
clinically oriented studies (Exner-Cortens et al., 2021;
Moon et al., 2021).

However, the observed increase in publication
output and the shift toward technology-related keywords
should be interpreted cautiously. This trend may not
solely reflect a substantive increase in suicide risk
related to internet use among adolescents, but may also
be influenced by broader changes in research priorities,
greater attention to adolescent mental health after the
COVID-19 pandemic, and the expansion of digital
health scholarship (Chong et al., 2024; Hikmat et al.,
2025). In addition, bibliometric patterns can be shaped
by database coverage, keyword indexing practices, and
the growing use of standardized terminology in digital
mental health research (Hamadneh, 2023; Khan et al.,
2024). Therefore, while the findings suggest an
emerging research focus on internet use, adolescent
mental health, and suicide risk, they should be
understood as patterns of scholarly attention rather than
direct evidence of changes in clinical prevalence or

causal relationships.

The density visualization (Figure 3) further
highlights three main research hotspots: adolescent
mental health, high-risk behaviors (e.g., self-harm), and
internet addiction. These findings suggest that the
literature has increasingly concentrated on identifying
risk factors and developing measurable indicators of
suicide risk. However, areas, such as ethical governance,
privacy, and data security, appear to be
underrepresented, indicating a critical gap in the current
research landscape (Y. Huang et al., 2020; Lestienne et
al., 2021).

This study found significant risks given the
sensitivity of the data collected (on suicide attempts and
self-harm) connected to digital technologies (Wolitzky-
Taylor et al., 2023; Yosep et al., 2023). Interventions
involving artificial intelligence components,
particularly those monitoring suicide risk, need to be
supported by standards, such as SPIRIT Al and
CONSORT Al, so that the design and reporting of
clinical trials using clinical algorithms adhere to
international consensus (Zhang et al., 2024). The
emerging policy and practice implications are the need
for transparent, privacy-friendly, and accountable
interventions, while locating screening tools and
behavioral interventions within existing service
pathways, so that support for children and adolescents
does not operate in isolation from the health system
(Dayal et al., 2025; Hikmat et al., 2024).

Despite these contributions, several limitations must
be acknowledged. First, this study relied solely on the
Scopus database, which may introduce database bias
and exclude relevant studies indexed in other sources,
such as Web of Science or PubMed. Second,
bibliometric analysis focuses on publication patterns
and does not assess the methodological quality of
included studies or establish causal relationships.
Therefore, the findings should be interpreted as
descriptive of research trends rather than evidence of
causal effects. Third, variations in indexing and
keyword usage may affect the completeness of retrieved
documents.

Implications for Public Health and Nursing

The findings of this study have important
implications for healthcare professionals, particularly
nurses, who play a key role in adolescent mental health
services. The increasing focus on standardized
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instruments, such as the PHQ-9, suggests that routine
screening for depression and suicide risk can be
integrated into school and primary care settings
(Kendrick et al.,, 2024). Nurses can contribute by
implementing early detection strategies, providing
mental health education, and facilitating referral
pathways for at-risk adolescents (Hughes et al., 2023).
In addition, the growing role of digital technologies
highlights the need for healthcare professionals to
develop competencies in digital health tools and
interventions. This includes the ability to evaluate the
safety, privacy, and ethical implications of technology-
based approaches (Seed et al., 2023). Strengthening
digital literacy among adolescents and caregivers is also
essential to ensure safe and effective use of online
platforms (WHO, 2025). Finally, the limited attention to
ethical governance in the literature suggests the need for
stronger integration of privacy protection, data security,
and ethical standards in future research and practice
(Porras-Segovia et al., 2022). Aligning digital mental
health interventions with established frameworks and
guidelines will be critical to ensuring safe and equitable
implementation (Lewis & Cardwell, 2020).

Conclusions

This bibliometric analysis indicates a clear increase
in global research on internet use and suicide risk among
adolescents during the period 2021-2025, particularly
since 2023. The findings show that research output is
concentrated in a limited number of countries, especially
the United States and China, suggesting potential
geographic imbalance in knowledge production.
Thematically, the literature is largely focused on the
association between problematic internet use and
suicide-related behaviors, with increasing use of
standardized measurement tools, such as the PHQ-9.
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