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ABSTRACT

Background: No studies have so far synthesised the current evidence concerning a possible relationship between
problem gaming and suicidality. We therefore conducted a systematic review of the literature. Our objective was
to investigate the relationship between problem gaming and suicidality. The review was funded by the Nor-
wegian Competence Center for Gambling and Gaming Research.

Methods: The review was pre-registered in PROSPERO International prospective register of systematic reviews
(CRD42021279774). Searches were conducted in Web of Science, PsycINFO, EMBASE, PubMed and Google
Scholar, September 2021. Studies that reported data on the relationship between problem gaming and suici-
dality, published between 2000 and 2021, and written in any European language were included. Studies
investigating internet addiction/problematic internet use and not problem gaming, specifically, and studies
investigating mental health in general or mental health outcomes other than suicidality, were excluded. Data
from the included studies were extracted independently by two coders who also evaluated for risk of bias using
the Newcastle-Ottawa Quality Assessment Scale. The results from each included study were presented in a table.
Results: A total of 12 cross-sectional studies, with in total 88,732 participants, were included in the review. In
total 10 studies investigated the association between problem gaming and suicidal ideation. One of these also
investigated the association between problem gaming and suicide attempts. Two studies combined suicidal
ideation and suicide attempts into one variable and investigated the association between that variable and
problem gaming. In total 11 of the 12 included studies found positive, crude associations between problem
gaming and suicidal ideation/attempts. Five studies adjusted for possible confounding variables. Three of these
still found significant associations between problem gaming and suicidal ideation, one found a positive but not
statistically significant association, and the fifth found an inverse, non-significant association.

Discussion: The current findings indicate that there is an association between problem gaming and suicidal
ideation, and likely between problem gaming and suicide attempts. The most important limitation of the
included studies is the lack of longitudinal designs. Future studies should aim to investigate the causality and
mechanisms in the relationships using more stringent designs.

1. Introduction

gaming disorder” and “gaming disorder” in the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5, Amer-

During the last decades gaming has become a common leisure ac-
tivity that more and more people of different ages and genders engage in
(Gilbert, n.d.; Pallesen et al., 2020). Although gaming for most is a fun
and recreational activity, a small minority is expected to experience
problems related to their gaming, for instance conflicts with close ones
or impaired physical and/or mental health (Delfabbro et al., 2021;
Krossbakken et al., 2018; Pallesen et al., 2020; Stevens et al., 2021). The
latter has been recognized in modern psychiatric nosology as “internet
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ican Psychiatric Association, 2013) and in the eleventh edition of the
International Classification of Diseases (ICD-11, World Health Organi-
zation, 2019), respectively. Problem gaming is a wider term, used to
describe individuals who experience one or more problems related to
their gaming. It should be noted that both the gaming-related diagnoses
and the real existence of problem gaming in general, are controversial
(Carras & Kardefelt-Winther, 2018; van Rooij et al., 2018). Among other
things, it has been argued that the directionality between problem
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gaming and associated problems (e.g., depression) is unclear and that
employing an addiction-framework on gaming is unwarranted (Carras &
Kardefelt-Winther, 2018; van Rooij et al., 2018). The controversies and
uncertainty concerning problem gaming underscore the importance of
investigating potential antecedents, covariates, and consequences of this
entity. Suicidality is a highly worrisome and serious outcome, which
might be related to problem gaming (e.g., Khalil et al., 2020).

Suicidality reflects suicidal ideation, suicide attempts and suicide
which are all characterised by a desire to die. However, the three con-
cepts also have important differences, and there are also important
differences within these outcomes (e.g., in the type of suicidal ideation
experienced) (Klonsky et al., 2016; Meyer et al., 2010). Suicidal ideation
can be defined as “thinking about, considering, or planning suicide”,
whereas suicide attempts represent “nonfatal, self-directed, potentially
injurious behaviour with an intent to die as a result of the behaviour”.
Suicide construes “death caused by self-directed injurious behaviour
with an intent to die as a result of the behaviour” (Klonsky et al., 2016, p.
309). All these outcomes involve a great deal of harm and distress for the
affected individual and those close to them, and are costly for society
(Ingabire & Richters, 2020; Klonsky et al., 2016; O’Dea & Tucker, 2005;
van Spijker et al., 2012; van Spijker et al., 2011). Hence, reducing the
prevalence rates of suicidality is an important public health matter
(World Health Organization, 2014).

Problem gaming can be hypothesised to be associated with both
suicidal ideation, suicide attempts, and suicide, in which several causal
pathways and mechanisms may be involved. For one, problem gaming
may cause suicidality. One pathway through which problem gaming
might be speculated to increase the likelihood of suicidality is through
increasing psychological distress and impulsivity which in turn may
increase the likelihood of suicidality (Krossbakken et al., 2018; Klonsky
et al., 2016; Salvarli & Griffiths, 2019). Further, it is reasonable to
expect that individuals who experience problem gaming will use more
time on gaming than most other gamers (Brunborg et al., 2013). Because
of this they might be more exposed to elements in video games that may
heighten the likelihood of suicidality for example cyberbullying and
violence (Brailovskaia et al., 2018; Fortsch et al., 2021; Huang et al.,
2019). However, it is important to note that the claim that playing vi-
olent video games may increase the incidences of real-world violence is
controversial. Many would argue that the claim is not supported by the
current evidence base (Ferguson et al., 2021). In addition to problem
gaming possibly causing suicidality, the reversed causal pathway may
also be at play. It can be speculated that some individuals who experi-
ence suicidal ideation, or have attempted suicide, may seek video games
as a way of escaping from the distress they experience. Finally, problem
gaming and suicidality might be associated in part because of common
third variables predicting both problem gaming and suicidality (e.g.,
gender, depression) (Brunborg et al., 2013; Klonsky et al., 2016;
Krossbakken et al., 2018). One potential third variable that may be
particularly relevant is escapism as both problem gaming and suicidality
have been suggested, and found, to be associated with a motive of
escaping one‘s reality (Baumeister, 1990; Demetrovics et al., 2011;
Landrault et al., 2020; Montag et al., 2019). Another class of potential
third variables are personality traits, in which both problem gaming and
suicidality have been found to positively associated with neuroticism
and inversely associated with extroversion and conscientiousness
(Akbari et al., 2021; Bliiml et al., 2013; Brezo et al., 2006).

1.1. Rationale for the current study

Investigating the potential relationship between problem gaming
and suicidality may illuminate the ontology of problem gaming in which
longitudinal designs and adjustment for relevant third variables may
give indications on the causality in the potential relationship. In addi-
tion, investigating the potential relationship between problem gaming
and suicidality might inform policymakers and clinicians who work with
minimising potential harm related to problem gaming and/or
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preventing suicidality. Clinical and preventive recommendations should
always be based on the best and most comprehensive scientific infor-
mation, in which systematic reviews are regarded as the best sources
(Clarke & Horton, 2001). To the best of our knowledge, there currently
do not exist any systematic review investigating the relationship be-
tween problem gaming and suicidality. Hence, we conducted a sys-
tematic review to investigate if there is an association between problem
gaming and suicidality, the strength of this possible association, and
whether there are some indications concerning the mechanisms and
causality at play in this possible association.

2. Methods
2.1. Search strategy and inclusion criteria

The literature review was performed according to the guidelines of
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (Page et al., 2021). The review was pre-registered
in PROSPERO International prospective register of systematic reviews
(CRD42021279774). It was stated in the protocol that the database
Open Grey would be searched. Such searches were not conducted due to
oversight. Further, it was also stated in the protocol that the association
between gaming in general (i.e., not limited to problem gaming) and
suicidality would be investigated. However, only studies investigating
the relationship between problem gaming and suicidality was included
in the current study. We decided to limit our investigation to problem
gaming because we consider this exposure to be more relevant for
clinical practice and because we wanted to avoid pathologizing a com-
mon leisure activity (i.e., gaming). Systematic electronic literature
searches were conducted on the 30th of September 2021 in the data-
bases Web of Science (Core Collection), APA PsycINFO, EMBASE, and
PubMed (MEDLINE). These databases were chosen as they are among
the largest databases for research in psychology, health, and medicine.
Additional searches were made in Google Scholar and by inspecting the
reference lists of included articles.

The keywords used in the structured search are displayed in Table 1.
The same search strategy was used in all the databases. No MeSH or
other expanders were used in the searches.

2.2. Selection

The following inclusion criteria were employed: 1) Peer-reviewed
articles that report data on the relationship between problem gaming
and suicidality, 2) articles published from the year 2000 to the time of
the search, and 3) articles in any European language. Problem gaming
was conceptualised as any gaming pattern that the authors of the spe-
cific article deemed problematic, excessive, pathological or similar. The
exclusion criteria were: 1) Articles that only look at internet addiction/
problematic internet use without looking at problem gaming in isola-
tion, and 2) articles that only look at mental health in general or mental
health outcomes other than suicidality. The literature search and the
selection of studies were conducted in parallel and independently by two
scholars (names omitted for anonymous review).

Table 1
Search Keywords.

Problem gaming
keywords

Operand  Suicide ideation, suicide attempts,

and suicide keywords

“Game*”
“Gaming”
OR  “Videogaming” AND
“Videogame*”
“Esport*”
*Truncation.

“Suicid*”
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2.3. Data extraction and quality assessment

The process of data extraction was also conducted in line with
PRISMA guidelines (Page et al., 2021). To extract the relevant data from
the included studies, an extraction form was developed to register and
code relevant information about the studies. The form was used to
extract data on the following variables; authors and year, study design,
country and continent, sample size, proportion of men, from where the
sample was recruited, how problem gaming was measured (i.e., as a
continuous or categorical outcome), specific measurement instrument
used to measure problem gaming, how suicidality were measured (i.e.,
as a continuous or categorical outcome), approach used to measure/
identify suicidality, which confounders that were controlled for, pro-
portion of problem gamers, type of estimate, the reported empirical
association between problem gaming and suicidal ideation, suicide at-
tempts and/or suicide, p-value, and confidence interval. All types of
effect estimates were extracted. After the extraction it was clear that
many of the studies reported Odds Ratio (OR) or enough data to
calculate OR. Hence, in the presentation of the results ORs were pre-
sented as an effect estimate in the instances where OR was available or
could be calculated. No attempts were made to extract or collect missing
or unclear information. The results from the data extraction were pre-
sented in a table where the following information from each included
study were presented: Authors (year), country, sample size, proportion
of men in the sample, mean and standard deviation for age, proportion
of individuals with problem gaming in the sample, suicidality outcome
(i.e., ideation, attempts, or completed suicides), and main findings (i.e.,
effect estimate, confidence interval, p-value, and which if any covariates
that were adjusted for). We chose to present and synthesise the results
through a table instead of a meta-analysis because the included studies
varied in terms of how they measured problem gaming and suicidality
and we therefore thought it would be erroneously to calculate a common
effect size. The outcomes which we chose to include in the table was

PRISMA Flow Diagram of the Screening- and Selection Process
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chosen because we deemed them to be the most informative. Further, we
sought to minimize the number of outcomes in other to enhance the
tables readability.

All the included articles were evaluated for risk of bias based on the
Newcastle-Ottawa Quality Assessment Scale (NOS) developed for cross-
sectional studies (Wells et al., 2014). When using the NOS, one gives
points (in the form of stars) to each study based on the following three
main categories: the sample selection, comparability between the
groups, and outcome measures. Each article can receive from 0 to 10
stars, where a higher number indicates a lesser risk of bias. The process
of data extraction and quality assessment were also performed in par-
allel and independently by two scholars (names omitted for anonymous
review).

3. Results

3.1. Study selection

Fig. 1 shows a flow chart of the selection process. The searches in the
four databases resulted in a total of 1348 hits: 259 in PsycInfo, 448 in
Web of Science, 288 in PubMed and 353 in EMBASE. No further articles
were identified through the additional searches in Google Scholar (576
hits) or in the reference lists of included articles. After removing du-
plicates, 817 of the 1348 results remained. The first step in the selection
process was to read through summaries and select relevant articles based
on the inclusion and exclusion criteria. This step resulted in 36 articles
that were read in full text. After reading the full texts, another 24 articles
were excluded, hence 12 articles were finally included in the literature
review (Bolat et al., 2021; Khalil et al., 2020; Kim et al., 2017; Lee &
Ham, 2018; Merelle et al., 2017; Rehbein et al., 2010; Severo et al.,
2020; Soares et al., 2020; Strittmatter et al., 2015; Wenzel et al., 2009;
Yu et al., 2020). At full-text reading, the agreement between the two
coders was 77%. In the cases of disagreement an agreement was reached

o
5}
7 Records identified through Additional records identified
g.f:’. Database searching through other sources
‘é (n=1,348) (n=0)
bl
—
Records after duplicates removed
o (n=2817)
'd
o
g y
2 Records screened Records excluded
(n=2817) (n=1781)
Full-text articles excluded (n = 24) for reasons:
A 4 . . . . .
= - Did not investigate problem gaming (but gaming)
= Full-text articles assessed (n=11)
) For eligibility SO ; : ; . :
) Shga Did not investigate problem gaming (but internet use/screen time or similar)
& (n=36) (n=10)
Did not include original data
= (n=2)
Did not investigate suicidality (but well-being)
(n=1)
3
=2 Studies included
'g n=12)

Fig. 1. PRISMA Flow Diagram of the Screening and Selection Process.
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by discussion. The disagreements were usually concerned with whether
articles investigating gaming, but not problem gaming, should be
included, in which only articles investigating problem gaming ended up
being included. The following studies may appear to meet the inclusion
criteria based on their titles: Ferguson & Smith (2021), Fortsch et al.
(2021), Gauthier et al. (2014), Messias et al. (2011), Mitchell et al.
(2015), Rostad et al. (2021), and Teismann et al. (2014). Five of these
seven studies were excluded because they did not measure problem
gaming specifically, only gaming in general. The other two (Messias
et al., 2011; Rostad et al., 2021), were excluded because they did not
assess the association between gaming (or problem gaming) and suici-
dality but the association between total internet use/screen time
(including gaming) and suicidality. The data extraction process resulted
in a percentage agreement of 98%.

3.2. Descriptive characteristics of the included studies

Table 2 shows the characteristics of the included studies, and main
findings. The included studies were published in the period 2009-2021.
The sample sizes in the included studies varied from n = 92 (Bolat et al.,
2021) to n = 44,610 (Rehbein et al., 2010) participants. One study was
conducted in Africa (Khalil et al., 2020), two in South America (Severo
et al., 2020; Soares et al., 2020), four in Asia (Jeong et al., 2018; Kim
etal.,, 2017; Lee & Ham, 2018; Yu et al., 2020) and five in Europe (Bolat
et al., 2021; Merelle et al., 2017; Rehbein et al., 2010; Strittmatter et al.,
2015; Wenzel et al., 2009) (see Table 3).

The age of the participants in the various studies varied from 7 to
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74 years. Most studies used samples with adolescents (n = 10), one of
these also included children in the sample (7-16 years) (Bolat et al.,
2021), while two studies used adults (Kim et al., 2017; Wenzel et al.,
2009). In terms of gender, the proportion of boys/men in the different
samples varied from 41.4% (Khalil et al., 2020) to 79.3% (Bolat et al.,
2021). The prevalence rates of problem gaming varied greatly in the
various studies, ranging from 2.2% (Wenzel et al., 2009) to 61.3%
(Khalil et al., 2020).

3.3. Problem gaming assessment

Two of the included studies used a diagnostic interview to map
problem gaming (Jeong et al., 2018; Kim et al., 2017). The other 10
studies used self-report forms to obtain information about problem
gaming. All the included studies used a categorical operationalisation of
problem gaming, in which different measures with specific cut-offs for
problem gaming were used, except for Bolat et al. (2021) who used a
continuous measure of problem gaming. Two studies used time as a
measure of problem gaming, in which more than 4 (Wenzel et al., 2009)
and more than 5 (Soares et al., 2020) hours of gaming daily was defined
as problem gaming. The remaining 10 studies used various measuring
instruments/interviews based on an addiction framework to assess
problem gaming. Strittmatter et al. (2015) did not assess problem
gaming as such but instead assessed pathological internet use, in which
they constructed a group consisting of individuals who were classified as
pathological internet users and who at the same time reported to engage
in gaming “frequently”.

Table 2
Study characteristics and main findings.
Authors (year) Country N Men (%) Age M (SD)/range PG Suicide outcome Results
(%)
Bolat et al. Turkey 92 79.3 11.08 (2.1) NR Ideation Positive association*
(2021)
Jeong et al. South-Korea 273 54.9 Adolescents 16.5 Ideation, plans, and/or OR = 1.31 (0.51-3.37) "™ 1
(2018) attempts
Khalil et al. Egypt 584 41.4 16.1 (1.2) 61.3 Ideation Positive association””
(2020)
Kim et al. (2017) South-Korea 1,401 67.6 (PG), 27.5 (8.3, PG), 33.6 7.7 Ideation, plans, and OR suicide ideation = 3.03
70.1 (non-PG)  (11.8, non-PG) attempts (CI = 2.00-4.601)"" 1
OR suicide plans = 10.27
(CI = 5.56-18.96)""" !
OR suicide attempts = 5.45
(CI = 2.94-10.10)"" !
Lee & Ham South-Korea 860 46.5 12-16 25.0 Ideation f=0.104""2
(2018) £=0.079""
p=0.081"¢
Merelle et al. The Netherlands 21,053  49.4 14.4 (1.3) 5.7 Ideation OR = 2.12 (CI = 1.86-2.41)""
(2017) OR = 2.06 (CI = 1.75-2.42)" ¢
OR = 2.28 (CI = 1.96-2.65)"" ©
Rehbein et al. Germany 44,610 51.3 15.3 (0.7) 4.5 Ideation OR = 5.64 (CI = 3.53-8.99)"" !
(2010)
Severo et al. Brasil 555 57.5 20.3 (5.4) 38.2 Ideation OR = 2.49 (CI = 1.28-4.83)"" !
(2020) OR = 0.73 (CI = 0.27-2.02)" f
Soares et al. Brasil 6,026 44.7 16.5(1.2) NR Ideation OR (boys) = 1.08
(2020) (CI = 0.96-1.21)"
OR (girls) = 1.26
(CI = 1.13-1.40)""
OR (girls) = 1.26
(CI = 0.93-1.30)" &
Strittmatter et al. Estonia, Germany, Italy, 8,807 44.5 15.0 (1.3) 3.6 Ideation + attempts OR = 4.23
(2015) Romania, and Spain
Wenzel et al. Norway 3,405 51.1 16-74 2.2 Ideation OR = 8.30 (CI = 2.50-22.65)"" 1
(2009)
Yu et al. (2020) China 1,066 56.5 13.0 (NR) 13.6 Ideation OR = 2.78 (CI = 1.94-3.98)"""

OR = 3.09 (CI = 2.10-4.54)"" !

Notes. ™Not significant, *p < 0.05, “p < 0.01, *p < 0.001. 'OR were calculated for the purpose of the current review. M mean, SD standard deviation, PG problem gaming, NR not
reported, OR odds ratio, CI confidence interval. *Adjusted for: gender, grades, academic achievement, health, sleep disturbance, drug use, destructive behaviour/robbery, violent
behaviour (inflictor), and depression, bAdjusted for: @ + source of stress, violence (victim), alienation, and teasing/harassment, “Adjusted for:  + b4 school location and satisfaction
with school life, “Adjusted for: age, gender, educational level, ethnicity, and family type, *Adjusted for: the most significant covariates, {Adjusted for: gender, age, education, family
income, social anxiety, sleep, depression, and perceived academic achievement, 8Adjusted for: age and maternal educational level, "Adjusted for: sex, age, mother‘s education level,
fathers educational level, perceived family financial condition, residence identity, family type, and living arrangements.
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Table 3
Results from the Newcastle-Ottawa quality assessment.
Selection Comparison Outcome
Authors Representativeness Sample Non- Ascertainment of Comparable outcome Assessment of Statistical Total
(year) (Max:*) size respondents the exposure groups/Controlled for outcome test (Max:x)
(Max:*) (Max:*) (Max:*x) confounding factors (Max: %)
(Max: % %)

Bolat et al. - - - ok - * — 3
(2021)

Jeong et al. * - * - - 5%
(2018)

Khalil et al. * - _ s _ B 4
(2020)

Kim et al. - * * hid - * 6%
(2017)

Lee & Ham * - - - 6*
(2018)

Merelle et al. * * * * * 8%
(2017)

Rehbein et al. * * - * - * - 4%
(2010)

Severo et al. * - * * - 6%
(2020)

Soares et al. * * - * x% * * 7%
(2020)

Strittmatter * * - - 6%
et al. (2015)

Wenzel et al. * * * * - 7
(2009)

Yu et al. * * — s * 7%
(2020)

3.4. Suicidality

None of the included studies included suicide as an outcome. Most
studies used self-report forms to assess suicidal ideation and suicide
attempts (n = 10), while two studies used diagnostic interviews (Khalil
et al., 2020; Kim et al., 2017). All studies included measures of suicidal
ideation, and three of the studies also included measures of suicide at-
tempts (Jeong et al., 2018; Kim et al., 2017; Strittmatter et al., 2015).
Kim et al. (2017) distinguished between suicidal ideation and suicide
plans and reported on the association between problem gaming and
these two variables, in addition to reporting the association between
problem gaming and suicide attempts. Jeong et al. (2018) and Stritt-
matter et al. (2015) combined suicidal ideation and suicide attempts and
named these variables suicidality and suicidal behaviour, respectively,
in which suicidality/suicidal behaviour was considered as present if any
suicidal ideation or suicide attempts were reported the last year. Most
studies (n = 11) operationalised suicidal ideation in a categorical
manner, while Lee and Ham (2018) used a continuous measure. The
three studies that included questions about suicide attempts used a
categorical operationalisation as well (Jeong et al., 2018; Kim et al.,
2017; Strittmatter et al., 2015).

3.5. Main findings

All the 10 studies that investigated the association between problem
gaming and suicidal ideation (separately) found statistically significant,
positive crude associations. In one study (Soares et al., 2020), the crude
association was only significant for girls (not boys). One study investi-
gated the association between problem gaming and suicide attempts
(separately) and found a statistically significant, crude positive associ-
ation for both outcomes (Kim et al., 2017). Jeong et al. (2018) who
combined suicidal ideation and suicide attempts and named this vari-
able suicidality, found a positive, but not statistically significant, asso-
ciation between problem gaming and “suicidality”. Strittmatter et al.
(2015) who also combined suicidal ideation and suicide attempts in one
variable called suicidal behaviour, found a statistically significant,
positive association between problem gaming and “suicidal behaviour”.

Out of the 12 included studies, nine reported OR as an effect size (or
enough information to calculate OR). In the current review both crude
and adjusted ORs are reported. If several comparison groups were used
(e.g., individuals with problem gaming being compared to individuals
with “internet addiction” and individuals without problem gaming or
“internet addiction”), the comparison to the most “normal” group is
reported in the present review. In total 17 ORs reflecting the association
between problem gaming and suicidal ideation, suicide plans, or suicide
attempts are reported in the current review. These differed in magni-
tude, ranging from 0.73 (Severo et al.,, 2020, suicidal ideation in
adjusted model) to 10.27 (Kim et al., 2017, suicide plans in crude
model). OR is considered as an effect size, although its interpretation
may be challenging as the magnitude of an OR depends on the rate of the
dependent variable (Chen et al., 2010). Overall, it still has been sug-
gested that ORs of 2.0, 3.0 and 4.0 indicate small, moderate, and large
effect sizes, respectively (Ferguson, 2016). ORs below 2.0 might indicate
a very small effect size, but such small ORs are hard to interpret (Fer-
guson, 2016). ORs below 1.0 means that the relationship is inverse, that
the exposure variable in question is a protective factor. Following Fer-
guson (2016)‘s recommended cut-offs, five of the 17 ORs can be classi-
fied as very small, five as small, two as moderate, and five as large. Lee
and Ham (2018) reported standardized betas as an indicator of effect
size in one crude and two adjusted models. It has been suggested that
standardized betas of 0.10, 0.30 and 0.50 indicate small, moderate, and
large effect sizes (Cohen, 1988). The standardized betas reported in Lee
and Ham (2018)‘s study were small or smaller than small (i.e., below
0.10). Two studies did not report effect sizes (or enough information to
calculate effect sizes) (Bolat et al., 2021; Khalil et al., 2020).

Usually, the comparison groups consisted of individuals from the
same sample as the problem gamers who did not experience problem
gaming. In some cases (Severo et al., 2020; Wenzel et al., 2009; Yu et al.,
2020), the comparison groups were limited to individuals who had
played videogames (ever or the last year). In Strittmatter et al. (2015)‘s
study, the comparison group consisted of individuals who were cate-
gorized as not experiencing “pathological internet use”.

All the 12 studies used a cross-sectional design. Five studies adjusted
for possible confounders (Lee & Ham, 2018; Merelle et al., 2017; Severo
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et al., 2020; Soares et al., 2020; Yu et al., 2020), three of these found
positive, significant associations between problem gaming and suicidal
ideation upon such adjustment (Lee & Ham, 2018; Merelle et al., 2017;
Yu et al., 2020). In Severo et al. (2020)‘s study the association between
problem gaming and suicidal ideation was inverse when confounders
were adjusted for, suggesting that problem gaming was a protective
factor against suicidal ideation in this sample. This inverse association
was not statistically significant. The confounders adjusted for included
gender (Lee & Ham, 2018; Merelle et al., 2017; Severo et al., 2020; Yu
et al., 2020), age (Merelle et al., 2017; Severo et al., 2020; Soares et al.,
2020; Yu et al., 2020), ethnicity (Merelle et al., 2017), grades (Lee &
Ham, 2018), academic achievement (Lee & Ham, 2018; Severo et al.,
2020), educational level (Merelle et al., 2017; Severo et al., 2020),
maternal educational level (Soares et al., 2020; Yu et al., 2020), paternal
educational level (Yu et al., 2020), family type (Merelle et al., 2017; Yu
et al., 2020), family financial situation (Severo et al., 2020; Yu et al.,
2020), school location (Lee & Ham, 2018), residence identity (Yu et al.,
2020), living arrangements (Yu et al., 2020), health (Lee & Ham, 2018),
sleep disturbance (Lee & Ham, 2018; Severo et al., 2020), satisfaction
with school life (Lee & Ham, 2018), depression (Lee & Ham, 2018;
Severo et al., 2020), social anxiety (Severo et al., 2020), source of stress
(Lee & Ham, 2018), violence (victim; Lee & Ham, 2018), alienation (Lee
& Ham, 2018), teasing/harassment (Lee & Ham, 2018), drug use (Lee &
Ham, 2018), destructive behaviour/robbery (Lee & Ham, 2018), and
violent behaviour (inflictor; Lee & Ham, 2018).

3.6. Risk of bias assessment

The results from the risk of bias assessment are illustrated in Table 3.
The assessment resulted in an 85% agreement between the two coders.
The disagreements typically concerned what constituted satisfactory
sample size and comparability between respondents and non-
respondents. In the cases of disagreement, agreement was reached by
discussion. The assessed risk of bias among included studies ranged from
3 to 8 stars. On average, the studies received a risk of bias score of 5.8
stars.

4. Discussion

In summary, the findings from the current review indicate that there
is a positive association between problem gaming and suicidal ideation,
although an inverse, non-significant association was observed in one
study (Severo et al., 2020). The evidence concerning the association
between problem gaming and suicide attempts was weaker as only three
studies investigated this outcome (Jeong et al., 2018; Kim et al., 2017;
Strittmatter et al., 2015). Two of these found a significant positive as-
sociation (Kim et al., 2017; Strittmatter et al., 2015), while the third
(Jeong et al., 2018) found a positive association that might have been
significant if the study had a bigger sample size. No studies investigated
the association between problem gaming and suicide. The effect sizes of
the association between problem gaming and suicidal ideation/attempts
varied between studies. Around half of the associations had very small or
small effect sizes. The other half had moderate or large effect sizes.
Relevant differences between studies that may explain differences in the
observed effect sizes includes whether problem gaming was oper-
ationalised as a categorical or continuous variable and whether the
measure of problem gaming was based on number of hours played or the
presence of addiction symptoms. Only one study operationalised prob-
lem gaming as a continuous variable (Lee & Ham, 2018), the other
studies used a categorical approach. The observed effect sizes in Lee and
Ham (2018)‘s study appeared to be like the other effect sizes. Hence,
whether problem gaming was treated as a continuous or categorical
variable could not explain differences in effect sizes among the included
studies. Two studies operationalised problem gaming based on hours
played (Soares et al., 2020; Wenzel et al., 2009), the other studies used
addiction-based measures of problem gaming. The effect size observed
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in Wenzel et al. (2009)‘s study was among the largest one among the
included studies, which might suggest that hours played is a stronger
indicator of suicidality compared to the presence of addiction symp-
toms. However, Wenzel et al. (2009)‘s study also differs from the other
studies by being quite dated. Hence, the large effect size observed be-
tween hours played and suicidal ideation in Wenzel et al. (2009)‘s study
might be a reflection of gaming and problem gaming being more un-
common at the time the study was conducted. The other study who used
a measure of hours played, as opposed to addiction symptoms, found
rather small effect sizes in which several of them were non-significant
(Soares et al., 2020). Hence, it is possible that the association between
problem gaming and suicidality is stronger when problem gaming is
operationalised based on the presence of addiction symptoms rather
than on hours played, but more research is needed to conclude on this
issue. All included studies employed a cross-sectional design, and fewer
than half of the studies adjusted for possible confounding variables.
Because of this it is not possible to draw inferences concerning the
causality/directionality regarding the observed relationship between
problem gaming and suicidal ideation and attempts. The current study
is, as far as we know, the first systematic review of the relationship
between problem gaming and suicidality. Hence, there are no similar
studies to compare the current findings with. However, the current
findings are in accordance with the findings in a meta-analysis on the
association between problematic internet use and suicidality which
found that problematic internet use was associated with suicidal idea-
tion (OR = 2.95; Cheng et al., 2018).

4.1. Limitations and strengths of the included studies

The most important limitation of the included studies is the lack of
longitudinal designs. Further, the different studies differed in terms of
the measures used to assess both problem gaming and suicidal ideation/
attempts. The latter hampers the comparison of results across studies.
Another important limitation with the included studies is that few
assessed gaming characteristics (e.g., in terms of genre, single vs.
multiplayer, and offline vs. online gaming) and none of the included
studies adjusted for such gaming characteristics. This is an important
limitation as gaming characteristics might act as moderators, mediators
and/or third variables in the relationship between problem gaming and
suicidality. Supporting the hypothesis that gaming characteristics might
be important variables in the relationship between problem gaming and
suicidality, the included studies that did provide some information
regarding their sample‘s gaming characteristics found that those who
experienced problem gaming differed from those who did not in terms of
gaming characteristics (Jeong et al., 2018; Rehbein et al., 2010; Wenzel
et al., 2009). Jeong et al. (2018) found that those who experienced
problem gaming were more likely to play role playing-, shooter-,
simulation-, arcade-, and online games and less likely to play sports
games compared to non-problem gamers (not statistically significant
differences, but the sample size was also quite small). Rehbein et al.
(2010) found that World of Warcraft, online games, and PC-games were
more popular among those who experienced problem gaming compared
to those who did not. Also in Wenzel et al. (2009)‘s study were online
games found to be more popular among individuals with problem
gaming compared to those without. A strength of the included studies
was that most of them had large sample sizes, in which 10 of the 12
studies had samples including more than 500 participants.

4.2. Limitations and strengths of the current review

The current review also has some limitations that should be noted.
For one, a more thorough search for grey literature could have been
conducted. Furthermore, some relevant studies may not have been
identified in the current review due to the employed language re-
strictions and the exclusion of search words concerning self-injurious
behaviour or self-harm (Klonsky et al., 2016).
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The process used for conducting the research is one of the major
strengths of the current review. Two coders independently selected
studies, extracted data, and assessed risk of bias. The preregistration and
the adherence to the PRISMA guidelines are other notably assets.

4.3. Implications

The results from the current review have several implications for
future research. Future studies should aim to investigate the causality
and mechanisms at play in the relationship between problem gaming
and suicidal ideation/attempts. In particular, the relationship between
game genre (e.g., sports games versus shooter games), problem gaming,
and suicidality should be investigated by future research. It is reasonable
to expect genre to affect the relationship between problem gaming and
suicidality as both problem gaming and suicidality seem to be related to
game genre (Gauthier et al., 2014; Rehbein et al., 2021). For instance, it
could be speculated that more violent games might increase the likeli-
hood of both problem gaming and suicidality. The current results also
suggest a need for more studies on the relationship between problem
gaming and suicide attempts and suicide. In addition, it could bring the
field further forward if consensus in terms of assessment is reaches, as
this would enable more direct and relevant comparisons across studies.
Use of health registry data could also bring about more knowledge about
the gaming problems - suicidality link.

Due to the many unanswered questions concerning the relationship
between problem gaming and suicidality, few recommendations for
clinicians and policymakers can be deduced based on the current results.
Still, the current findings may suggest that clinicians working with in-
dividuals with problem gaming should consider inquiring about suicidal
ideations and attempts.

5. Conclusions

In summary, the current review indicates that there is an association
between problem gaming and suicidal ideation. The evidence concern-
ing the association between problem gaming and suicide attempts is
weaker as only three studies investigated this relationship. There is a
need for more studies on the relationship between problem gaming and
suicide attempts and suicide as well as studies using more stringent
methodology (e.g., longitudinal designs). Clinicians working with in-
dividuals with problem gaming should consider inquiring about suicidal
ideation and attempts.

Funding

The data collection was funded by the Norwegian Competence
Center for Gambling and Gaming Research. The funding source had no
involvement in deciding the study design, data collection, analysis,
interpretation of data, writing of the report, or in the decision to submit
the article for publication.

CRediT authorship contribution statement

Eilin K. Erevik: Conceptualization, Methodology, Formal analysis,
Visualization, Writing — original draft, Writing — review & editing, Su-
pervision, Project administration. Helene Landrg: Conceptualization,
Methodology, Data curation, Formal analysis, Visualization, Writing —
original draft, Writing - review & editing, Project administration. Ase L.
Mattson: Conceptualization, Writing — review & editing, Supervision.
Joakim H. Kristensen: Writing — review & editing. Puneet Kaur:
Writing — review & editing. Stale Pallesen: Conceptualization, Meth-
odology, Writing — review & editing, Supervision, Funding acquisition.

Declaration of Competing Interest

The authors declare that they have no known competing financial

Addictive Behaviors Reports 15 (2022) 100419

interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

The authors wish to thank Karoline Lid for being the second coder in
the selection, data extraction, and risk of bias assessment processes.

Avadilability of data, code, and other materials

Template of the data collection forms and data extracted from the
included studies can be provided by making a request to the corre-
sponding author.

References

Akbari, M., Seydavi, M., Spada, M. M., Mohammadkhani, S., Jamshidi, S., Jamaloo, A., &
Ayatmehr, F. (2021). The Big Five personality traits and online gaming: A systematic
review and meta-analysis. Journal of Behavioral Addictions, 10(3), 611-625. https://
doi.org/10.1556,/2006.2021.00050

American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental
Disorders (5th ed.). https://doi.org/10.1176/appi.books.9780890425596.

Baumeister, R. F. (1990). Suicide as escape from self. Psychological Review, 97(1),
90-113. https://doi.org/10.1037/0033-295X.97.1.90

Bliiml, V., Kapusta, N. D., Doering, S., Brahler, E., Wagner, B., & Kersting, A. (2013).
Personality factors and suicide risk in a representative sample of the German general
population. PLoS ONE, 8(10), Article €76646. https://doi.org/10.1371/journal.
pone.0076646.

Bolat, G. U., Celik, D., Ozgul, S., & Ercan, E. S. (2021). Psychiatric correlates of internet
gaming disorder in children. Addicta: The Turkish Journal on Addictions, 8(1), 45-50.
https://doi.org/10.5152/ADDICTA.2021.20090

Brailovskaia, J., Teismann, T., & Margraf, J. (2018). Cyberbullying, positive mental
health and suicide ideation/behavior. Psychiatry Research, 267, 240-242. https://
doi.org/10.1016/j.psychres.2018.05.074

Brezo, J., Paris, J., & Turecki, G. (2006). Personality traits as correlates of suicidal
ideation, suicide attempts, and suicide completions: A systematic review. Acta
Psychiatrica Scandinavica, 113(3), 180-206. https://doi.org/10.1111/j.1600-
0447.2005.00702.x

Brunborg, G. S., Mentzoni, R. A., Melkevik, O. R., Torsheim, T., Samdal, O., Hetland, J.,
Andreassen, C. S., & Pallesen, S. (2013). Gaming addiction, gaming engagement, and
psychological health complaints among Norwegian adolescents. Media Psychology,
16(1), 115-128. https://doi.org/10.1080/15213269.2012.756374

Carras, M. C., & Kardefelt-Winther, D. (2018). When addiction symptoms and life
problems diverge: A latent class analysis of problematic gaming in a representative
multinational sample of European adolescents. European Child & Adolescent
Psychiatry, 27(4), 513-525. https://doi.org/10.1007/s00787-018-1108-1

Chen, H., Cohen, P., & Chen, S. (2010). How big is a big odds ratio? Interpreting the
magnitudes of odds ratios in epidemiological studies. Communications in Statistics:
Simulation and Computation, 39(4), 860-864. https://doi.org/10.1080/
03610911003650383

Cheng, Y. S., Tseng, P. T., Lin, P. Y., Chen, T. Y., Stubbs, B., Carvalho, A. F., Wu, C. K.,
Chen, Y. W., & Wu, M. K. (2018). Internet addiction and its relationship with suicidal
behaviors: A meta-analysis of multinational observational studies. Journal of Clinical
Psychiatry, 79(4), 1-15. https://doi.org/10.4088/JCP.17r11761

Clarke, M., & Horton, R. (2001). Bringing it all together: Lancet-Cochrane collaborate on
systematic reviews. The Lancet, 357(9270), 1728. https://doi.org/10.1016/50140-
6736(00)04934-5

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Erlbaum.

Delfabbro, P., King, D. L., & Carey, P. (2021). Harm severity in internet gaming disorder
and problem gambling: A comparative study. Computers in Human Behavior, 124,
Article 106898. https://doi.org/10.1016/j.chb.2021.106898

Demetrovics, Z., Urbén, R., Nagygyorgy, K., Farkas, J., Zilahy, D., Mervd, B., Reindl, A.,
Agoston, C., Kertész, A., & Harmath, E. (2011). Why do you play? The development
of the motives for online gaming questionnaire (MOGQ). Behavior Research Methods,
43(3), 814-825. https://doi.org/10.3758/513428-011-0091-y

Ferguson, C. J. (2016). An effect size primer: A guide for clinicians and researchers.
Professional Psychology: Research and Practice, 40(5), 532-538. https://doi.org/
10.1037/a0015808

Ferguson, C. J., Gryshyna, A., Kim, J. S., Knowles, E., Nadeem, Z., Cardozo, 1., Esser, C.,
Trebbi, V., & Willis, E. (2021). Video games, frustration, violence, and virtual reality:
Two studies. British Journal of Social Psychology. https://doi.org/10.1111/bjs0.12471

Ferguson, C. J., & Smith, S. (2021). Examining homicides and suicides cross-nationally:
Economic factors, guns and video games. International Journal of Psychology, 56(5),
812-823. https://doi.org/10.1002/ijop.12760

Fortsch, E. M., Baumgart, P., Teismann, T., Ruscheweyh, R., & Hasenbring, M. 1. (2021).
No game, more pain-examining possible long term effects and underlying
mechanisms of habitual violent video gaming on the acquired capability for suicide.
Psychiatry Research, 295, Article 113512. https://doi.org/10.1016/j.
psychres.2020.113512

Gauthier, J. M., Zuromski, K. L., Gitter, S. A., Witte, T. K., Cero, 1. J., Gordon, K. H.,
Ribeiro, J., Anestis, M., & Joiner, T. (2014). The interpersonal-psychological theory


https://doi.org/10.1556/2006.2021.00050
https://doi.org/10.1556/2006.2021.00050
https://doi.org/10.1037/0033-295X.97.1.90
https://doi.org/10.5152/ADDICTA.2021.20090
https://doi.org/10.1016/j.psychres.2018.05.074
https://doi.org/10.1016/j.psychres.2018.05.074
https://doi.org/10.1111/j.1600-0447.2005.00702.x
https://doi.org/10.1111/j.1600-0447.2005.00702.x
https://doi.org/10.1080/15213269.2012.756374
https://doi.org/10.1007/s00787-018-1108-1
https://doi.org/10.1080/03610911003650383
https://doi.org/10.1080/03610911003650383
https://doi.org/10.4088/JCP.17r11761
https://doi.org/10.1016/S0140-6736(00)04934-5
https://doi.org/10.1016/S0140-6736(00)04934-5
http://refhub.elsevier.com/S2352-8532(22)00014-1/h0065
https://doi.org/10.1016/j.chb.2021.106898
https://doi.org/10.3758/s13428-011-0091-y
https://doi.org/10.1037/a0015808
https://doi.org/10.1037/a0015808
https://doi.org/10.1111/bjso.12471
https://doi.org/10.1002/ijop.12760
https://doi.org/10.1016/j.psychres.2020.113512
https://doi.org/10.1016/j.psychres.2020.113512

E.K. Erevik et al.

of suicide and exposure to video game violence. Journal of Social and Clinical
Psychology, 33(6), 512-535. https://doi.org/10.1521/jscp.2014.33.6.512

Gilbert, N. (n.d.). Number of gamers worldwide 2021/2022: Demographics, statistics, and
predictions. https://financesonline.com/number-of-gamers-worldwide/.

Huang, C. L., Yang, S. C., & Hsieh, L. S. (2019). The cyberbullying behavior of Taiwanese
adolescents in an online gaming environment. Children and Youth Services Review,
106, Article 104461. https://doi.org/10.1016/j.childyouth.2019.104461

Ingabire, C. M., & Richters, A. (2020). Suicidal ideation and behavior among Congolese
refugees in Rwanda: Contributing factors, consequences, and support mechanisms in
the context of culture. Frontiers in Psychiatry, 11, 299. https://doi.org/10.1177/
1745691619863807

Jeong, H., Yim, H. W, Lee, S. Y., Lee, H. K., Potenza, M. N., Kwon, J. H., Bhang, S. Y., &
Choi, J. S. (2018). Discordance between self-report and clinical diagnosis of Internet
gaming disorder in adolescents. Scientific Reports, 8(1), 1-8. https://doi.org/
10.1038/541598-018-28478-8

Khalil, S. A., Kamal, H., & Elkouly, H. (2020). The prevalence of problematic internet use
among a sample of Egyptian adolescents and its psychiatric comorbidities. The
International Journal of Social Psychiatry. https://doi.org/10.1177/
0020764020983841

Kim, D. J., Kim, K., Lee, H. W., Hong, J. P., Cho, M. J., Fava, M., Mischoulon, D.,

Heo, J. Y., & Jeon, H. J. (2017). Internet game addiction, depression, and escape
from negative emotions in adulthood: A nationwide community sample of Korea.
Journal of Nervous and Mental Disease, 205(7), 568-573. https://doi.org/10.1097/
NMD.0000000000000698

Klonsky, E. D., May, A. M., & Saffer, B. Y. (2016). Suicide, suicide attempts, and suicidal
ideation. Annual Review of Clinical Psychology, 12, 307-330. https://doi.org/
10.1146/annurev-clinpsy-021815-093204

Krossbakken, E., Pallesen, S., Mentzoni, R. A., King, D. L., Molde, H., Finseras, T. R., &
Torsheim, T. (2018). A cross-lagged study of developmental trajectories of video
game engagement, addiction, and mental health. Frontiers in Psychology, 9, 2239.
https://doi.org/10.3389/fpsyg.2018.02239

Landrault, H., Jaafari, N., Amine, M., Malka, G., Selimbegovi¢, L., & Chatard, A. (2020).
Suicidal ideation in elite schools: A test of the interpersonal theory and the escape
theory of suicide. Suicide and Life-Threatening Behavior, 50(1), 201-210. https://doi.
org/10.1111/sltb.12578

Lee, G., & Ham, O. K. (2018). Behavioral and psychosocial factors associated with
suicidal ideation among adolescents. Nursing & Health Sciences, 20(3), 394-401.
https://doi.org/10.1111/nhs.12422

Merelle, S. Y. M., Kleiboer, A. M., Schotanus, M., Cluitmans, T. L. M.,

Waardenburg, C. M., Kramer, D., van de Mheen, D., & van Rooij, A. J. (2017). Which
health-related problems are associated with problematic video-gaming or social
media use in adolescents? A large-scale cross-sectional study. Clinical
Neuropsychiatry, 14(1), 11-19. http://hdl.handle.net/1765/98403.

Messias, E., Castro, J., Saini, A., Usman, M., & Peeples, D. (2011). Sadness, suicide, and
their association with video game and internet overuse among teens: Results from
the youth risk behavior survey 2007 and 2009. Suicide and Life-Threatening Behavior,
41(3), 307-315. https://doi.org/10.1111/j.1943-278X.2011.00030.x

Meyer, R. E., Salzman, C., Youngstrom, E. A., Clayton, P. J., Goodwin, F. K., Mann, J. J.,
... Sheehan, D. V. (2010). Suicidality and risk of suicide: Definition, drug safety
concerns, and a necessary target for drug development: A consensus statement. The
Journal of Clinical Psychiatry, 71(8), el-e21. https://doi.org/10.4088/
JCP.10cs06070blu

Mitchell, S. M., Jahn, D. R., Guidry, E. T., & Cukrowicz, K. C. (2015). The relationship
between video game play and the acquired capability for suicide: An examination of
differences by category of video game and gender. Cyberpsychology, Behavior, and
Social Networking, 18(12), 757-762. https://doi.org/10.1089/cyber.2015.0171

Montag, C., Schivinski, B., Sariyska, R., Kannen, C., Demetrovics, Z., & Pontes, H. M.
(2019). Psychopathological symptoms and gaming motives in disordered gaming: A
psychometric comparison between the WHO and APA diagnostic frameworks.
Journal of Clinical Medicine, 8(10), 1691. https://doi.org/10.3390/jcm8101691

O’Dea, D., & Tucker, S. (2005). The cost of suicide to society. Ministry of Health. https://
www.health.govt.nz/.

Pallesen, S., Mentzoni, R. A., Torsheim, T., Erevik, E. K., Molde, H., & Morken, A. M.
(2020). Omfang av penge-og dataspillproblemer i Norge 2019 [Gambling- and
gaming problems in Norway 2019]. University of Bergen. https://www.uib.no/sites/
w3.uib.no/files/attachments/omfang_av_penge-og_dataspillproblemer i_norge
_2019.pdf.

Addictive Behaviors Reports 15 (2022) 100419

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D.,
Shamseer, L., Tetzlaff, J. M., Akl, E. A., & Brennan, S. E. (2021). The PRISMA 2020
statement: An updated guideline for reporting systematic reviews. BMJ, 372. https://
doi.org/10.1136/bmj.n71

Rehbein, F., King, D. L., Staudt, A., Hayer, T., & Rumpf, H. J. (2021). Contribution of
game genre and structural game characteristics to the Risk of problem gaming and
gaming disorder: A systematic review. Current Addiction Reports, 8(2), 263-281.
https://doi.org/10.1007/s40429-021-00367-7

Rehbein, F., Kleimann, M., & Mossle, T. (2010). Prevalence and risk factors of video
game dependency in adolescence: Results of a German nationwide survey.
Cyberpsychology, Behavior and Social Networking, 13(3), 269-277. https://doi.org/
10.1089/cyber.2009.0227

Rostad, W. L., Basile, K. C., & Clayton, H. B. (2021). Association among television and
computer/video game use, victimization, and suicide risk among US high school
students. Journal of Interpersonal Violence, 36(5-6), 2282-2305. https://doi.org/
10.1177/0886260518760020

Salvarli, $.1., & Griffiths, M. D. (2019). The association between internet gaming disorder
and impulsivity: A systematic review of literature. International Journal of Mental
Health and Addiction, 1-27. https://doi.org/10.1007/511469-019-00126-w

Severo, R. B., Soares, J. M., Affonso, J. P., Giusti, D. A., de Souza Junior, A. A., de
Figueiredo, V. L., Pinheiro, K. A., & Pontes, H. M. (2020). Prevalence and risk factors
for internet gaming disorder. Brazilian Journal of Psychiatry, 42(5), 532-535. https://
doi.org/10.1590/1516-4446-2019-0760

Soares, F. C., Hardman, C. M., Rangel Junior, J. F. B., Bezerra, J., Petribu, K., Mota, J., de
Barros, M. V. G., & Lima, R. A. (2020). Secular trends in suicidal ideation and
associated factors among adolescents. Brazilian Journal of Psychiatry, 42(5),
475-480. https://doi.org/10.1590/1516-4446-2019-0783

Stevens, M. W., Dorstyn, D., Delfabbro, P. H., & King, D. L. (2021). Global prevalence of
gaming disorder: A systematic review and meta-analysis. Australian & New Zealand
Journal of Psychiatry, 55(6), 553-568. https://doi.org/10.1177/0004867420962851

Strittmatter, E., Kaess, M., Parzer, P., Fischer, G., Carli, V., Hoven, C. W., Wasserman, C.,
Sarchiapone, M., Durkee, T., Apter, A., Bobes, J., Brunner, R., Cosman, D., Sisask, M.,
Varnik, P., & Wasserman, D. (2015). Pathological internet use among adolescents:
Comparing gamers and non-gamers. Psychiatry Research, 228(1), 128-135. https://
doi.org/10.1016/j.psychres.2015.04.029

Teismann, T., Fortsch, E. M. A., Baumgart, P., Het, S., & Michalak, J. (2014). Influence of
violent video gaming on determinants of the acquired capability for suicide.
Psychiatry Research, 215(1), 217-222. https://doi.org/10.1016/j.
psychres.2013.10.021

van Rooij, A. J., Ferguson, C. J., Carras, M. C., Kardefelt-Winther, D., Shi, J., Aarseth, E.,
... Przybylski, A. K. (2018). A weak scientific basis for gaming disorder: Let us err on
the side of caution. Journal of Behavioral Addictions, 7(1), 1-9. https://doi.org/
10.1556/2006.7.2018.19

van Spijker, B. A., Majo, M. C., Smit, F., van Straten, A., & Kerkhof, A. J. (2012).
Reducing suicidal ideation: Cost-effectiveness analysis of a randomized controlled
trial of unguided web-based self-help. Journal of Medical Internet Research, 14(5),
Article el41. https://doi.org/10.2196/jmir.1966

van Spijker, B. A, van Straten, A., Kerkhof, A. J., Hoeymans, N., & Smit, F. (2011).
Disability weights for suicidal thoughts and non-fatal suicide attempts. Journal of
Affective Disorders, 134(1-3), 341-347. https://doi.org/10.1016/j.jad.2011.05.020

Wells, G., Shea, B., O’Connell, D., Peterson, J., Welch, V., Losos, M., & Tugwell, P.
(2014). Newcastle-Ottawa quality assessment scale cohort studies. https://www.ncbi.
nlm.nih.gov/books/NBK99082/bin/appb-fm4.pdf.

Wenzel, H., Bakken, 1., Johansson, A., Gotestam, K., & Oren, A. (2009). Excessive
computer game playing among Norwegian adults: Self-reported consequences of
playing and association with mental health problems. Psychological Reports, 105(3),
1237-1247. https://doi.org/10.2466/pr0.105.F.1237-1247

World Health Organization. (2014). Preventing suicide: A global imperative. World Health
Organization.

World Health Organization. (2019). International statistical classification of diseases and
related health problems (11th ed.).

Yu, Y., Yang, X., Wang, S., Wang, H., Chang, R., Tsamlag, L., Zhang, S., Xu, C., Yu, X.,
Cai, Y., & Lau, J. T. (2020). Serial multiple mediation of the association between
internet gaming disorder and suicidal ideation by insomnia and depression in
adolescents in Shanghai, China. BMC Psychiatry, 20. https://doi.org/10.1186/
$12888-020-02870-z


https://doi.org/10.1521/jscp.2014.33.6.512
https://doi.org/10.1016/j.childyouth.2019.104461
https://doi.org/10.1177/1745691619863807
https://doi.org/10.1177/1745691619863807
https://doi.org/10.1038/s41598-018-28478-8
https://doi.org/10.1038/s41598-018-28478-8
https://doi.org/10.1177/0020764020983841
https://doi.org/10.1177/0020764020983841
https://doi.org/10.1097/NMD.0000000000000698
https://doi.org/10.1097/NMD.0000000000000698
https://doi.org/10.1146/annurev-clinpsy-021815-093204
https://doi.org/10.1146/annurev-clinpsy-021815-093204
https://doi.org/10.3389/fpsyg.2018.02239
https://doi.org/10.1111/sltb.12578
https://doi.org/10.1111/sltb.12578
https://doi.org/10.1111/nhs.12422
http://hdl.handle.net/1765/98403
https://doi.org/10.1111/j.1943-278X.2011.00030.x
https://doi.org/10.4088/JCP.10cs06070blu
https://doi.org/10.4088/JCP.10cs06070blu
https://doi.org/10.1089/cyber.2015.0171
https://doi.org/10.3390/jcm8101691
https://www.health.govt.nz/
https://www.health.govt.nz/
https://www.uib.no/sites/w3.uib.no/files/attachments/omfang_av_penge-og_dataspillproblemer_i_norge_2019.pdf
https://www.uib.no/sites/w3.uib.no/files/attachments/omfang_av_penge-og_dataspillproblemer_i_norge_2019.pdf
https://www.uib.no/sites/w3.uib.no/files/attachments/omfang_av_penge-og_dataspillproblemer_i_norge_2019.pdf
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1007/s40429-021-00367-7
https://doi.org/10.1089/cyber.2009.0227
https://doi.org/10.1089/cyber.2009.0227
https://doi.org/10.1177/0886260518760020
https://doi.org/10.1177/0886260518760020
https://doi.org/10.1007/s11469-019-00126-w
https://doi.org/10.1590/1516-4446-2019-0760
https://doi.org/10.1590/1516-4446-2019-0760
https://doi.org/10.1590/1516-4446-2019-0783
https://doi.org/10.1177/0004867420962851
https://doi.org/10.1016/j.psychres.2015.04.029
https://doi.org/10.1016/j.psychres.2015.04.029
https://doi.org/10.1016/j.psychres.2013.10.021
https://doi.org/10.1016/j.psychres.2013.10.021
https://doi.org/10.1556/2006.7.2018.19
https://doi.org/10.1556/2006.7.2018.19
https://doi.org/10.2196/jmir.1966
https://doi.org/10.1016/j.jad.2011.05.020
https://doi.org/10.2466/pr0.105.F.1237-1247
http://refhub.elsevier.com/S2352-8532(22)00014-1/h0265
http://refhub.elsevier.com/S2352-8532(22)00014-1/h0265
http://refhub.elsevier.com/S2352-8532(22)00014-1/h0270
http://refhub.elsevier.com/S2352-8532(22)00014-1/h0270
https://doi.org/10.1186/s12888-020-02870-z
https://doi.org/10.1186/s12888-020-02870-z

	Problem gaming and suicidality: A systematic literature review
	1 Introduction
	1.1 Rationale for the current study

	2 Methods
	2.1 Search strategy and inclusion criteria
	2.2 Selection
	2.3 Data extraction and quality assessment

	3 Results
	3.1 Study selection
	3.2 Descriptive characteristics of the included studies
	3.3 Problem gaming assessment
	3.4 Suicidality
	3.5 Main findings
	3.6 Risk of bias assessment

	4 Discussion
	4.1 Limitations and strengths of the included studies
	4.2 Limitations and strengths of the current review
	4.3 Implications

	5 Conclusions
	Funding
	CRediT authorship contribution statement

	Declaration of Competing Interest
	Acknowledgements
	Availability of data, code, and other materials
	References


