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Abstract

Obijective: to investigate the evidence in the literature on the association between internet addiction and suicidal ideation
in university students. Method: an integrative review of publications on the CINAHL, EMBASE, LILACS, MEDLINE,
PubMed, Psycinfo, SCiIELO, SCOPUS, Web of Science and Biblioteca Virtual em Salde databases was carried out,
without restrictions regarding language or publication date. The final sample comprised 5 articles, which were organized
and characterized according to author, year, method, sample, country, instruments and results. Results: the prevalence
of internet addiction among university students ranged from 7.7% to 27.3%, and suicidal ideation from 7.4% to 36.1%.
The results of simple logistic regression analyses showed a significant association between internet addiction and
suicidal ideation, although on multiple logistic regression this association was not statistically significant for 2 out of
the 5 studies reviewed. Subjects at risk of or with addiction to the internet had a significantly higher rate of suicidal
ideation compared with controls. Conclusion: although the presence of association does not indicate causality, these
findings serve as an early warning sign to parents, educators and health professionals, indicating the need for
longitudinal studies to further elucidate this relationship.

Keywords: Students; Internet: Suicidal ideation; Behavior.

Resumo

Objetivo: investigar quais sdo as evidéncias publicadas sobre a associa¢do entre dependéncia de Internet e ideacéo
suicida em estudantes universitarios. Método: revisao integrativa realizada nas fontes de dados CINAHL, EMBASE,
LILACS, MEDLINE, PubMed, Psycinfo, SCIELO, SCOPUS, Web of Science e Biblioteca Virtual em Saulde. sem
restricdo de idioma e de data de publicacdo. A amostra foi composta por 5 artigos, organizados e caracterizados de
acordo com autor, ano, método, amostra, local do estudo, instrumentos e resultados. Resultados: a taxa de prevaléncia
de dependéncia de internet nos estudantes universitarios variou entre 7,7% a 27,3% e de ideacdo suicida variou de 7,4%
a 36,1%. Houve uma associacéo significativa entre dependéncia de Internet e ideagéo suicida nos resultados de anlises
de regressdo logistica simples, mas com regressdo logistica multipla essa associacdo ndo foi estatisticamente
significativa em dois dos cinco estudos. Sujeitos com risco ou dependentes da Internet tiveram niveis significativamente
mais elevados de ideacdo suicida em comparagdo com os controles. Conclusdo: embora a presenca de associa¢do ndo
signifique causalidade, os achados fornecem um sinal de alerta precoce que merece atencdo especial de pais,
profissionais de educacdo e da salde e apontam para a necessidade de pesquisas longitudinais para melhor esclarecer
essa relacao.

Palavras-chave: Estudantes; Internet; Ideagdo suicida; Comportamento.

Resumen

Objetivo: investigar la evidencia en la literatura sobre la asociacidn entre adiccion a internet e ideacion suicida en
estudiantes universitarios. Método: revision integrativa realizada en las fuentes de datos CINAHL, EMBASE, LILACS,
MEDLINE, PubMed, Psycinfo, SciIELO, SCOPUS, Web of Science y Virtual Health Library. sin restriccion de idioma

1


http://dx.doi.org/10.33448/rsd-v10i6.15505
https://orcid.org/0000-0001-8273-4822
mailto:irena.duprat@uncisal.edu.br
https://orcid.org/0000-0002-4343-2941
mailto:veronica.alves@eenf.ufal.br
https://orcid.org/0000-0002-8816-2244
mailto:veronica.alves@eenf.ufal.br
https://orcid.org/0000-0001-9403-6300
mailto:fmfische@usp.br

Research, Society and Development, v. 10, n. 6, €10810615505, 2021
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i6.15505

y fecha de publicacion. La muestra final consistid en 5 articulos, organizados y caracterizados segun autor, afio, método,
muestra, pais de estudio, instrumentos y resultados. Resultados: la tasa de prevalencia de la dependencia de Internet en
los estudiantes universitarios oscil6 entre el 7,7%y el 27,3%y la ideacidn suicida oscild entre el 7,4% y el 36,1%. Hubo
una asociacion significativa entre la dependencia de Internet y la ideacidn suicida en los resultados de simples analisis
de regresion logistica. No obstante, bajo multiples regresionon logistica, esta asociacion no fue estadisticamente
significativa en dos de los cinco estudios. Los sujetos en riesgo o dependientes de Internet tenian niveles
significativamente mas altos de ideacion suicida en comparacion con los controles. Conclusion: aunque la presencia de
asociacién no indica causalidad, estos hallazgos sirven como una sefial de alerta temprana para padres, educadores y
profesionales de la salud, indicando la necesidad de estudios longitudinales para dilucidar alin mas esta relacion.
Palabras clave: Estudiantes; Internet; Ideacidn suicida; Comportamiento.

1. Introduction

Internet use has soared 1,239% over the last 20 years. According to estimates for the second half of 2020, there are over
4.8 billion (4,833,521,000) active internet users worldwide, encompassing 62.0% of the global population. North America and
Africa are the regions with the highest (90.3%) and lowest (42.2%) internet penetration rates, respectively (Internet World Stats,
2020a). In South America, there are around 306,349,946 internet users (74.8% of total population). Brazil has 149,057,635 users
(70.1% penetration) and is ranked seventh for internet usage among the countries of South America (Internet World Stats, 2020b).

Despite the numerous benefits of internet use (for communication, information searches, scientific research, social
contact, new habits, affirmation of diversity and self-knowledge, a forum for gatherings, among others) (Fumero et al., 2018;
Ibope, 2019), the long daily hours of interactivity over the internet can impact people’s lives and promote significant changes in
habits, behaviors, personal and social relationships, and may pose a danger to health (Ibope, 2019; King et al., 2019; Picon et al.,
2015).

There is growing concern in the scientific community over the amount of time people spend immersed in a virtual world
and the way this is dominating people’s lives. The phenomenon is now recognized as an emerging mental disorder (Silva, 2016).
Given the recency of the condition, a host of terms are in use with different definitions established.

Excessive use of the internet is defined as uncontrolled and prolonged use, to the point of having a major deleterious
effect on the user’s well-being (Kraut et al., 1998). Internet addiction is characterized by a non-adaptive pattern of internet use,
leading to significant compromise or distress (Weinstein & Lejoyeux, 2010). Although defined in a multitude of ways, these
disorders are regarded as synonyms of internet addiction. Besides these definitions, other terms frequently used in the scientific
literature include “problematic internet use”, “technology addiction or dependence” and “pathological internet engagement”,
“compulsive internet use” and “internet abuse” (Silva, 2016; Ho et al., 2014).

Some studies have shown that internet use is greater among younger individuals aged 16-24 years. This suggests that
university and high-school students are the group with the highest risk of addiction, i.e. “Generation Z”, or those born since 1997,
the first truly digital generation. Generation Z may be experiencing an even worse mental health crisis than that faced by the
previous generation (Kiersz & Akhtar, 2019).

According to some scholars, going to university, for instance, can give rise to crisis and favor the onset of mental
disorders. In a bid to deal with problems passively, younger individuals often resort to spending long periods online as a strategy
for avoiding their issues (Chen et al., 2017). As a result, these individuals can begin to develop symptoms of isolation and
sometimes, depression (Liu et al., 2016; Younes et al., 2016), anxiety and sleep loss (Younes et al, 2016). These symptoms may
worsen and increase the risk of suicidal behaviors (Centers for Disease Control and Prevention, 2019).

Adolescents and young adults have become a focus of governments owing to the rising number of deaths by suicide in
recent years (World Health Organization, 2012), now constituting the second-leading cause of mortality in persons aged 15-29
years (Centers for Disease Control and Prevention, 2018).

There are numerous studies in the literature on internet addiction and its negative impact on key spheres of life
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(interpersonal relationship, physical and mental health, besides academic and work-related performance). Extensive research has
been carried out investigating suicidal ideation and its association with a variety of risk factors, including mental disorders such
as depression and anxiety. However, few studies have explored the association between internet addiction and suicidal ideation.
The increasing accessibility and intensity of internet use, particularly among younger users, coupled with the fact that university
students are a group vulnerable to internet addiction and suicidal behaviors, and that suicidal ideation can be a first step towards
ending one’s life, prompted the present study investigating the available literature on the association between internet addiction
and suicidal ideation in university students.

2. Methodology

An integrative review of the scientific literature was carried out. The integrative review makes it possible to gather,
synthesize and evaluate the results of research on delimited theme or question, in a systematic and orderly manner, contributing
to the deepening of knowledge of the theme investigated, besides pointing out gaps in knowledge that need to be filled with new
studies (Mendes, Silveira & Galvdo, 2008). It entailed six steps: (1) devising the overarching research question; (2) establishing
study inclusion and exclusion criteria; (3) categorizing studies retrieved; (4) assessing studies included; (5) interpreting results;
and (6) presenting the review (Mendes, Silveira & Galvao, 2008).

The overarching research question was: “Is there an association between internet addiction and suicidal ideation in
university students?”. The research question was developed using the PICO framework (Santos et al., 2007) (acronym for patient,
intervention, comparison, outcomes), where P represented the “population” (university students); I “intervention” (internet
addiction); C “comparison” (not-applicable, since not a comparative study); and O “outcome” (suicidal ideation).

In order to maximize the number of articles retrieved, the following electronic databases were searched: Index to
Nursing and Allied Health Literature (CINAHL), Excerpta Medica atabase (EMBASE), Literatura Latino-Americana e do
Caribe em Ciéncias de Saude (LILACS), Medical Literature Analysis and Retrieval System on-line (MEDLINE), Psychology
Information (PsyclInfo), SCOPUS and Web of Science; in addition to the libraries: Biblioteca Virtual em Saude (BVS), Scientific
Electronic Library Online (SciELO) and the National Center for Biotechnology Information (NCBI/PubMed).

The strategy employed for the literature search consisted of a combination of controlled descriptors and keywords, as per
recommendations of each respective database, using the Boolean operators ‘OR’ and ‘AND’ (see Figure 1). The search was
carried out between 1st and 31st of October, 2020. The search and selection of articles was performed by two reviewers
independently.
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Figure 1 - Controlled descriptors and key words used with the PICO strategy and Boolean operators. Maceid, Alagoas state,

Brazil, 2020
e
Acronym Content LILACS PubMed, EMBASE
SCELO, SCOPUS Psycinfo
' Web of Science
. Estudantes / , , college students OR university
P Lgr;:]\gzrsgy students / college students colle?tes sstur?;::tﬁ >s<p and students OR undergraduates
estudiantes ynony OR undergraduate students
AND AND AND AND
internet addiction OR excessive
| Internet Internet / internet / internet addiction 'internet addiction'/exp internet use OR problematic
Addiction internet and its synonyms internet use OR social media
addiction
C
AND AND AND AND
Suicidal ld_ea}(;ao_suml_da/ L ‘suicidal ideation'/exp suicide ideation OR suicidal
0] - suicidal ideation / suicidal ideation : ST .
Ideation . > L and its synonyms ideation OR suicidal thoughts
ideacion suicida

Source: Authors (2020).

The sample was selected based on the following inclusion criteria: article addresses the overarching research question,
article is duly indexed on the databases searched with full text available, in any language and for any publication date.
Publications that were meta-analyses, editorials, letters to the Editor, theses, dissertations, duplicate articles or off-topic were
excluded from the review.

The article selection and eligibility process were performed according to the PRISMA (Preferred Reporting Items for
Systematic Reviews and MetaAnalyses) statement (Brasil, 2012), adapted for the present integrative review.

After searching the databases, the studies retrieved were input to the EndNote Web reference management utility, which
subsequently applied filters to exclude duplicate articles. All titles and abstracts were then read and articles addressing the
overarching research question were selected for full reading. Lastly, the primary articles were selected by applying the previously
defined inclusion criteria. Data analysis was performed using an instrument collecting information on the following fields: author,
year, country, sample, instruments used, and results. This process was carried out to extract, organize and summarize the
information and compile a database.

Level of evidence was defined as follows: level I, meta-analyses and randomized controlled trials; level 11, experimental
studies; level 111, quasi-experimental studies; level 1V, descriptive, non-experimental or qualitative studies; level V, case
series/reports; and level VI, expert opinion and consensus (Melnyk & Fineout-Overholt, 2015).

Findings were discussed in a descriptive manner, thereby allowing the reader to assess the applicability of the integrative
review reported. The study was carried out in conformance with the legal and ethical principles provided for in Resolution

510/2016 by the National Board of Health involving studies of information in the public domain.

3. Results
The search led to the retrieval of 111 publications in total, of which 41 were excluded for being repeated and 51 for not
satisfying the inclusion criteria, giving five studies for inclusion in the final sample. All of the studies included in the review

were from international journals (see Figure 2).
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Figure 2 - Flow diagram of article search and selection process according to the PRISMA statement, adapted for the review.

Maceid, Alagoas state, Brazil, 2020.
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Source: Authors (2020).

The countries of origin of the publications were Greece, China, Iran and Mexico. The article publication dates were 2011,

2018, 2019. All articles had a quantitative, descriptive, cross-sectional design and level of evidence of IV, according to the

classification used for analysis. The characteristics of the studies (authors, publication year, country, sample, instruments and

results) are shown in Figure 3.

Figure 3 - Description of articles selected, including author, publication year, sample, country, instruments and results. Maceio,
Alagoas state, Brazil, 2020.

Article Author; Sample

Instruments

Results

Country; Year

Al Jasso-Medrano 374 university e Social Network Addiction = Addictive behavior was significantly related to
JL, Lopez- students (58.6% Questionnaire (ARS); depression suicidal ideation. 36.1% of the sample
Rosales F.; women, 41.4% o Positive and Negative Suicidal = reported having at least one idea in relation to
Mexico; 2018 men). Mean age Ideation Inventory (PANSI); suicide in the last two weeks.
20.01 years (SD e Center for Epidemiologic Studies
1.84). Depression Scale (CES-D).
A2 Poorolajal J et 4261 university o Problematic Internet Use | Based on the unadjusted model, there was a
al., Iran; 2019 students (55.9% questionnaire (P1U-15); significant association between problematic
women, 44.1% e General Health  Questionnaire | internet use and suicidal ideation and attempt,
men). Mean age (GHQ-28). among other variables. However, on the adjusted
22.17 years. model, there was a significant association with
attempting suicide.
A3 Poorolajal J et 4261 university o Internet Addiction Test (IAT-20); The prevalence of internet addiction was 24.5%,
al., Iran; 2018 students (55.9% e General Health  Questionnaire = suicidal ideation 7.4%, attempting suicide 1.7%.
women, 44.1% (GHQ-28). Based on the results of simple logistic regression

men). Mean age
22.17 years.

analyses, there was a significant association
between suicidal ideation and all variables in the
table. However, according to the results of
multiple logistic regression, the association
between suicidal ideation and internet addiction
was not statistically significant.
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A4 Shen Y etal.; 8098 university e Revised Chinese Internet Addiction | Internet addicts were more likely to experience
China; 2020 students. 3592 were Scale (CIAS-R); anxiety or depression, have suicidal ideation,
women (44.3%) and e Self-reporting  depression and | make suicide plans or attempts (p-<0.05)
4656 men (55.7%). anxiety scales. compared with non-addicts.
Mean age 20.12
years.
A5 Tsouvelas G, 514 university o Internet Addiction Test (IAT-20). Subjects at risk for developing pathological
Giotakos O.; students. 278 were internet engagement had significantly higher
Greece; 2011 women (54.1%) and levels of online gambling addiction, cybersexual
235 men (45.9%). addiction, suicidal ideation and alcohol abuse,
Mean age of 22.46 compared with other groups.

years (SD = 3.2).
Source: Authors (2020).

The smallest sample comprised 374 university students (58.6% women and 41.4% men), whereas the largest had 8098
students (44.3% women and 55.7% men). Mean age ranged from 20.01 to 22.46 years.

The primary studies selected used different instruments to determine the prevalence of internet addiction and suicidal
ideation. The following instruments were used to measure internet addiction: Social Network Addiction Questionnaire
(Cuestionario de Adiccion a Redes Sociales - ARS) (A1) (Jasso-Medrano & Lopez-Rosales, 2018); Problematic Internet Use
questionnaire (PIU-15) (A2) (Poorolajal et al., 2019); Internet Addiction Test (IAT-20) (A3; A5) (Poorolajal et al., 2018;
Tsouvelas & Giotakos, 2011); Revised Chinese Internet Addiction Scale (CIAS-R) (A4) (Shen et al., 2020); Two studies also
included questions devised by the authors on internet use (A1) (Jasso-Medrano & Lopez-Rosales, 2018) and online gambling
and cybersexual addiction (A5) (Tsouvelas & Giotakos, 2011), respectively.

Suicidal ideation was assessed using the Positive and Negative Suicidal Ideation Inventory (Inventario de Ideacion
Suicida Positivay Negativa, PANSI) (A1) (Jasso-Medrano & Lopez-Rosales, 2018) and questionnaires developed by the authors
of the studies, containing questions investigating suicidal ideation (A2; A3; A4; A5) (Poorolajal et al., 2019; Poorolajal et al.,
2018; Shen et al., 2020; Tsouvelas & Giotakos, 2011).

Other instruments were also used for assessing variables correlated with internet addiction or suicidal addiction, such
as: the Center for Epidemiologic Studies Depression Scale - CES-D) (Al) (Jasso-Medrano & Lopez-Rosales, 2018); General
Health Questionnaire - GHQ-28) (A2; A3) (Poorolajal et al., 2019; Poorolajal et al., 2018); Self-reporting Depression Scale —
SDS) (A4) (Shen et al., 2020) and Self-rating Anxiety Scale - SAS) (A4) (Shen et al., 2020); besides self-administered
questionnaires for investigating risk-taking behaviors such as smoking, illicit drugs abuse, drinking alcohol, and risky
unprotected sex (A3; A4) (Shen et al., 2020; Tsouvelas & Giotakos, 2011).

The results of the studies also revealed that:

e The prevalence of internet addiction among university students ranged from 7.7% (A4) (Shen et al., 2020) to
27.3% (A2) (Poorolajal et al., 2019).

e The prevalence of suicidal ideation ranged from 7.4% (A2; A3) (Poorolajal et al., 2019; Poorolajal et al., 2018)
to 36.1% (A1) (Jasso-Medrano & Lopez-Rosales, 2018).

e The results of simple logistic regression showed a significant association between internet addiction and
suicidal ideation in all the studies selected. However, according to the results of multiple logistic regression,
the association between suicidal ideation and internet addiction was not statistically significant in 2 out of the
5 studies included in the review (A2; A3) (Poorolajal et al., 2019; Poorolajal et al., 2018).

e Addictive behavior, considered a subtype of internet addiction, was significantly associated with depression
and suicidal ideation. In addition, addiction was considered a protective factor for suicidal ideation when co-
occurring with depression, based on an adjusted theoretical model devised by the authors and analyzed using
the equations modeling method (A1) (Jasso-Medrano & Lopez-Rosales, 2018).
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e Subjects at risk of or having internet addiction had significantly higher rates of suicidal ideation compared with
non-addicted groups (Al; A2; A4; A5) (Jasso-Medrano e Lopez-Rosales, 2018; Poorolajal et al., 2019; Shen
et al., 2020; Tsouvelas & Giotakos, 2011).

e The rate of attempted suicide among internet addicts was significantly greater than that in non-addicts (A2;
A4) (Poorolajal et al., 2019; Shen et al., 2020). After controlling for confounding factors, suicidal ideation and
suicide plans proved independent predictors of attempted suicide among internet addicts (A4) (Shen et al.,
2020).

4. Discussion

Internet use is becoming increasingly important in acquiring information and for sharing knowledge (Kim et al., 2016),
representing an essential part of people’s everyday lives worldwide, particularly among the younger population. This use is by
no means new, but there has been a shift in terms of increased intensity, accessibility and availability among users (Greenfield,
2011). This overuse, when linked to a craving for repeated use, has been characterized as “problematic internet use” and
constitutes an emerging health problem that can lead to deleterious physical, emotional, social and functional effects (Moreno,
Jelenchick & Christalis, 2013; American Psychiatric Association, 2013).

The results of the primary studies comprising the sample of the present integrative review showed a prevalence of
internet addiction ranging from 7.7% (A4) (Shen et al., 2020) to 27.3% (A2) (Poorolajal et al., 2019). This range is similar to
that found in studies estimating prevalence rate of problematic internet use among Chinese adolescents (8.1% - 27.5%) (Cao et
al., 2013; Huang et al., 2020). Other results in the literature are also consistent with the rates found in the studies reviewed, such
as studies of university students in India (12.5%) (Bisen e Deshpande, 2020) and Lebanon (16.8%) (Younes et al., 2016) and of
high-school students in South Korea (9.4%) (Park et al., 2012), Spain (19.2%) (Torrent et al., 2014) and China (26.5%) (Xin et
al., 2018).

Disparities in prevalence rates of internet addiction among countries might stem from the nature of the samples assessed
(e.g. age or gender profiles) or their size. The wide variety of tools used for measuring this rate may also be a factor explaining
the difference found.

The quality of the results found in studies is pivotal for researchers to interpret the data reported and draw meaningful
conclusions from them. In order to assure this quality, the instruments employed for data collection should be validated and
reliable, where such studies are key to showing the effectiveness of these instruments (Monteiro, 2013).

The prevalence rates of internet addiction in the primary studies reviewed were measured used different instruments,
except for articles A3 (Poorolajal et al., 2018) and A5 (Tsouvelas & Giotakos, 2011). These two studies employed the Internet
Addiction Test (IAT-20) (Conti et al., 2012) — the most widely used test in the international literature, providing excellent
sensitivity and reliability with validated versions available for many languages. The original IAT comprises 20 items rated on a
5-point Likert scale ranging from 1 (rarely) to 5 (always). Higher scores represent higher level of severity of internet addiction.

Acrticle Al (Jasso-Medrano & Lopez-Rosales, 2018) used the Social Network Addiction questionnaire (ARS) (Mayaute
e Blas, 2014), a 24-item tool designed to measure social media addiction in university students. According to the original study,
the instrument measures 3 dimensions: Obsession, lack of personal control and excessive use, and is considered reliable,
exhibiting excellent internal consistency. Article A2 (Poorolajal et al., 2019) used the Problematic Internet Use questionnaire
(PIU-15) (Kelley & Gruber, 2010), a screening tool assessing five subscales each containing 3 items. Total score ranges from 15
to 105, where a total score of 15-59 reflects normal internet use, while 60-105 represents problematic internet use. Article A4
(Shen et al., 2020) reported use of the Revised Chinese Internet Addiction Scale (CIAS-R) (Bai e Fan, 2005). The instrument
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comprises 19 self-reported items rated on a 4-point scale and has good reliability and validity. Total score on the scale ranges
from 0 to 76. Participants scoring over 53 points are diagnosed as having an internet addiction.

The prevalence of suicidal ideation among university students reported by the studies reviewed ranges from 7.4% (A2;
A3) (Poorolajal et al., 2019; Poorolajal et al., 2018) to 36.1% (A1) (Jasso-Medrano & Lopez-Rosales, 2018). Other studies in
the literature report similar rates, such as investigations involving university students in Brazil (9.9%) (Santos et al., 2017), the
USA (12.1%) (American College Health Association, 2018) and Colombia (31%) (Macias & Camargo, 2015), and also among
adolescents in the USA (15.8%) (Kaslow, 2014), Turkey (1.9%) (Canbaz, 2018) and China (22.5%) (Huang et al., 2020).

Only one of the primary studies (Al) (Jasso-Medrano & Lopez-Rosales, 2018) employed a validated instrument
(Positive and Negative Suicide Ideation Inventory: PANSI) (Osman et al., 1988) to determine the rate of suicidal ideation in
university students. The PANSI contains 14 items, comprising 6 on positive suicidal ideation (protective factors) and 8 on
negative suicidal ideation (risk factors), probing the frequency of each of these thoughts over the past 2 weeks. The inventory
offers excellent reliability, with an internal consistency > 0.8 according to the Cronbach’s a reliability coefficient.

The other studies reviewed used self-administered instruments containing questions on suicidal ideation and suicide
attempts (A2 and A3) (Poorolajal et al., 2019; Poorolajal et al., 2018), direct questions such as “Have you thought about
committing suicide?” (A4) (Shen et al., 2020) or statements such as “Have you ever thought about suicide” with responses given
on a Likert scale (A5) (Tsouvelas & Giotakos, 2011).

A possible reason explaining the disparity in results of the different studies is the heterogeneity of the instruments used
to screen for the presence of suicidal ideation in the students assessed by the studies included in this integrative review. The
disparity in prevalence rates might also be related to differences in social and cultural backgrounds of the population groups
studied. Another theory is that there may have been underreporting of the phenomenon, given the issue is typically associated
with a social stigma. The fact that suicidal ideation was self-reported by participants might also have contributed to the
differences in rates found.

Despite a large variety of instruments for analyzing suicidal thoughts and behaviors and their associated factors, few
are designed specifically for use in younger individuals and adolescents, and there is no consensus for analyzing the scales in
population-based studies (Silva & Sougey, 2016). However, the importance of screening individuals at risk of suicide using
validated reliable instruments that can help ascertain whether these thoughts constitute possible intentional acts to end one”s life
is clear.

A significant association between problematic internet use and suicidal ideation was found in all of the studies selected
in this review, and likewise in other studies on adolescents conducted in Spain (Arrivillaga et al. 2020), China (Huang et al.,
2020; Fu et al., 2010) and Korea (Park et al., 2012). However, after multiple logistic regression analysis, the association between
suicidal ideating and problematic internet use was not statistically significant in 2 (A2 and A3) (Poorolajal et al., 2019; Poorolajal
et al., 2018) of the 5 studies reviewed.

Given that internet addiction had been associated with multiple factors (depression, low family support, self-esteem,
anxiety, and alcohol/drugs abuse, among others) and that these factors also increase the risk of suicide then, when co-occurring,
they can contribute to the association between internet addiction and suicidal ideation (Lin et al., 2014). In addition, the internet
represents an important source of information on suicide and its overuse can even assist vulnerable adolescents and young adults
attempt to end their lives (Huang et al., 2020).

Although addictive behavior was found to be significantly related to suicidal ideation and depression (A1) (Jasso-
Madrano & Lopez-Rosales, 2018), a hypothetical model was analyzed using the equations modeling method to explain social
media use addiction. In this case, addictive behavior can be considered a protective factor against suicidal ideation when relating

to depression. A number of studies have been published showing a potential correlation between internet addiction, suicidal
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ideation and depression (Fu et al., 2014; Yen et al., 2007). Nevertheless, it is important to bear in mind that social networks can
play a protective role against suicidal ideation by account of their key feature: promoting interaction among individuals (Chan
etal., 2017; Cheng et al., 2015) and thus representing a source of emotional support to relieve psychological distress and to help
develop coping strategies when depression symptoms are present (Bousono et al., 2017; Daine et al., 2013).

Another noteworthy finding of the present review is the significantly higher rates of suicidal ideation in internet addicts
found in four (A1, A2, A4 and A5) (Jasso-Medrano & Lopez-Rosales, 2018; Poorolajal et al., 2019; Shen et al., 2020; Tsouvelas
& Giotakos, 2011) out of the 5 studies reviewed. Previous studies have also shown a higher rate among addicted internet users
compared with control subjects (Huang et al., 2020; Park et al., 2012), but dose-response relationships explaining this association
were not explored in the South-Korean study (Park et al., 2012). However, a 2020 study published in China (Huang et al., 2020),
involving 12,507 adolescents, mean age 16.6 years, which controlled for confounding effects, showed a dose-response
relationship for this association, confirming that the higher the degree of internet addiction, the greater the presence of suicidal
ideation among the adolescents.

Lastly, it is noteworthy that the 5 studies reviewed were cross-sectional in nature and hence measured both exposure
and outcomes concomitantly. None of the studies ran open-ended interviews or focus groups in a qualitative approach aimed at
elucidating the complex relationships and mediators potentially involved between excessive internet use and suicidal ideation.
The main limitations of the present review include the dearth of studies with an emphasis on university students. The design of
all 5 studies was cross-sectional and thus measured exposure and effects together, i.e. precluding the establishment of causal
relationships. Moreover, none of the study authors employed open-ended interviews or focus groups that provided a qualitative
approach to better understand the phenomenon investigated, pointing to the need for further studies exploring this issue. The
heterogeneity of instruments used to determine the prevalence rates of internet addiction and suicidal ideation also may have

contributed to the disparities in results found.

5. Conclusion

The results of this review showed a significant association between internet addiction and suicidal ideation in university
students. However, this association was not significantly significant in all of the studies selected upon analysis by their authors
using multivariate logistic regression methods. The rate of suicidal ideation in 4 out of the 5 studies reviewed was significantly
higher in internet addicts. Although the presence of association does not indicate causality, these findings serve as an early
warning sign to parents, educators and health professionals. The review also revealed the need for longitudinal studies to further
elucidate this relationship.

The findings of this integrative review can help in devising psychological care and educational psychology treatment

programs as part of a healthcare program for students and advance the knowledge in the health field.
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