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Abstract 

Background Although gaming problems are associated with poor mental health, few population-based studies 
have examined its association with self-harm and suicidality. This study investigates the association between gam-
ing problems, non-suicidal self-harm and suicidality within the past year, stratified by sex among Norwegian full-time 
students.

Methods Data derived from the Norwegian Students’ Health and Wellbeing Study 2022 (N = 59,544). The respond-
ents were categorized into non-gamers, recreational gamers, engaged gamers, problematic gamers, and addicted 
gamers based on the Game Addiction Scale for Adolescents. Log-link binomial regression models, stratified by sex, 
adjusted for age, were used to estimate the risk ratio of non-suicidal self-harm (ideation and behavior) and suicidal 
behaviors (ideation and attempt) across different levels of gaming problems.

Results Among females, the risk of non-suicidal self-harm and suicidal ideation increased from non-gamer to prob-
lem gamer, with no differences between problem and addicted gamers. Among males, the risk of non-suicidal 
self-harm increased from non-gamers to engaged gamers, but no differences were observed between engaged, 
problematic, and addicted gamers. No sex × gaming category interaction was observed for suicide attempts. Engaged 
and addicted gamers had higher risks of suicide attempt than non-gamers and recreational gamers.

Conclusions Gaming problems are associated with increased risk of non-suicidal self-harm and suicidal ideation 
among females. Among males, no differences were observed between engaged, problem and addicted gamers. 
The results highlight sex when studying health related outcomes and their association to level of gaming problems. 
Longitudinal studies are warranted to uncover the temporal mechanisms between IGD, non-suicidal self-harm 
and suicidality.

Keywords Internet gaming disorder, Young adults, Sex, Engaged gamers, Non-suicidal self-harm, Suicidality

*Correspondence:
Tony Leino
Tony.Leino@uib.no
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-024-05694-3&domain=pdf


Page 2 of 11Leino et al. BMC Psychiatry          (2024) 24:234 

Introduction
Video gaming has become one of the most popular lei-
sure activities of our time. In Norway, the context of 
this investigation, a recent study of the general popula-
tion found that 46% of the respondents (16–74  years) 
had played video games (computer and/or video game 
consoles) during the last 6  months [1]. Similar to other 
studies, a larger proportion of males (53%) had played 
compared to females (38%), and participation decreased 
with age [1]. Although most gamers will not experience 
gaming as harmful, some develop problems with control-
ling the activity. While the exact pathway leading to gam-
ing problems cannot clearly be delineated, it often seems 
to start with an increased preoccupation, followed by 
diminished interest in other activities, frustration when 
gameplay is limited, neglect of responsibilities (school/
work), and disregard for interpersonal relationships, cul-
minating in an inability to control the activity [2]. Such 
problems can become so severe that the gamer might 
fulfill the diagnostic criteria for gaming disorder (GD) or 
internet gaming disorder (IGD) found in current psychi-
atric nosology. Gaming disorder (GD) was included as a 
diagnosis in the eleventh edition of International Classifi-
cation of Diseases (ICD-11) [3], whereas Internet Gaming 
Disorder (IGD) was included as a condition for further 
study in the fifth edition of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) [4]. In addition to 
these terms, “addicted gaming” is frequently employed in 
research, especially when studies categorize participants 
into different gaming groups [5, 6]. These terms are often 
used interchangeably in the literature. In this paper prob-
lem gaming refers to clinical and/or subclinical problems 
related to gaming that implicate impaired control and 
negative consequences but are not necessarily serious 
enough to fulfill diagnostic criteria for IGD. IGD, GD, 
and gaming addiction (referring to “addicted gamers” 
when describing affected individuals) are treated equally 
and refer to impaired control and negative consequences 
in line with diagnostic criteria for IGD.

IGD implies a persistent and recurrent involvement 
with video games that causes distress and impairs daily 
living and functioning [7]. A recent meta-analysis esti-
mated the global prevalence of IGD to be 3.3%. How-
ever, when restricting the analysis to representative 
samples, the pooled estimate dropped to 2.4% [8]. In 
Norway, the prevalence of game addiction among indi-
viduals aged 16–74  years was 0.7% in 2022, while 5.0% 
were categorized as problem gamers [1] IGD is more 
prevalent among males than females and is more com-
mon among adolescents and young adults as compared 
to adults [9, 10]. For example, the Norwegian study 
among 16–74  year olds showed that 8.0% of males and 
3.2% of females could be categorized as either problem 

gamers or gaming addicts whereas the corresponding fig-
ures among individuals aged 16–25 years was 23.7% and 
9.6%, respectively [1]. This sex difference can be (partly) 
explained by the higher prevalence of males playing video 
games [11], which is influenced by the historical targeting 
of video games towards males [12], while females have 
been more likely to be discouraged from participating in 
gaming and due to an increased likelihood of experienc-
ing negative events when participating in gameplay (e.g., 
being harassed and bullied) [13].

IGD is associated with poor mental health, sleep prob-
lems, psychopathology, and other social- and health-
related outcomes [9, 14–16]. A comprehensive review 
[14] reported moderate to large effect sizes between 
IGD and depression, ADHD, and social phobia. Findings 
show that suicidality is prevalent among individuals with 
gaming problems. A recent literature review of 12 stud-
ies [17] found a positive relationship between problem 
gaming and suicidal ideation and/or attempts. Similarly, 
in a large-scale purposive sampling survey (N ~ 3400) 
among individuals aged 11–35  years [18], it was found 
that individuals with IGD had greater odds of suicidal 
ideation (OR = 2.2), self-harm (OR = 2.3), and suicide 
attempts (OR = 2.7), compared to individuals without 
IGD. Interestingly, age-stratified analyses found a posi-
tive relationship between IGD, self-harm and suicidal 
behaviors among those aged 11–17 years, but not among 
those aged 18–35 years. Furthermore, Ohayon et al. [19] 
found that individuals with IGD showed a higher rate of 
suicidal ideation (16.9% vs. 6.6%), suicide attempts (9.7% 
vs. 3.3%), major depressive disorder (9.7% vs. 3.0%), and 
social anxiety disorder (24.8% vs. 8.5%) compared to 
individuals without IGD among US university students 
(18 + years).

Few studies have investigated the relationship between 
IGD and non-suicidal self-harm. Evren et  al. [20] found 
a positive association between IGD and non-suicidal 
self-harm among university students, even after control-
ling for depression, anxiety, and neuroticism. Still, their 
results also suggest that the relationship between IGD 
and non-suicidal self-harm may be confounded by psy-
chological impairment. Although psychological distress 
might be an essential factor for non-suicidal self-harm 
and suicidal behaviors, the temporal, and causal factor 
between psychological distress and IGD remains unelu-
cidated [21].

Hufford [22] suggests that distal factors, such as psy-
chopathology and negative life events create a stable 
potential for suicidal behavior, while proximal factors, 
such as acute psychological distress, hopelessness, and 
loneliness, are linked to the timing of the event. In line 
with this framework, gaming problems could increase 
the risk of non-suicidal self-harm and/or suicidality by 
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acting as either a distal factor, creating a stable poten-
tial, and/or a proximal triggering factor by exacerbating 
the total amount of distress caused by other distal con-
ditions. However, the self-medication hypothesis [23, 24] 
of addictive disorders postulates that some individuals 
experiencing suicidality may develop gaming problems 
because they use gaming to cope with, or escape from, 
the distress associated with their suicidality. In line with 
this perspective, gaming may decrease the likelihood of 
suicidal behaviors. Moreover, affect regulation, including 
distraction, relief of negative emotions, and stress man-
agement, appear to be the primary motivation behind 
non-suicidal self-harm behavior [25]. Hence, this frame-
work suggests that gaming could decrease the likelihood 
of non-suicidal self-harm (ideation and behavior) and 
suicidality. However, such a coping strategy can be sub-
optimal as it could lead to gaming problems [26]. How-
ever, due to the lack of longitudinal designs, the causal 
mechanism between IGD, self-harm, and suicidality is 
not known [17]. This is similar to other technological 
addictions, such as internet addiction where some find-
ings show that internet addiction predicts self-harm/sui-
cidal behavior [27] while others do not [28].

Both theoretical suggestions and empirical findings 
suggest the need to distinguish between engaged and 
problem/addicted gamers [6, 29–31]. For example, Charl-
ton et  al. [6, 29] show that gaming addiction is directly 
linked to core addiction criteria (release and reinstate-
ment, conflict, withdrawal, and behavioral salience), 
whereas engagement is linked to peripheral addiction cri-
teria (cognitive salience, tolerance and euphoria). In line 
with this, a meta-analysis concludes that failing to make 
such distinction leads to spuriously high prevalence esti-
mates of gaming addiction as engaged gamers often are 
classified as addicted [32].

A previous study from the Norwegian Students’ Health 
and Wellbeing Study (N = 59 544, 18 years or older) exam-
ining mental distress and life satisfaction among different 
categories of gamers (non-gamer, recreational gamer, 
engaged gamer, problem gamer, addicted gamer) found 
that the proportion reporting mental distress and poor 
life satisfaction increased with levels of gaming problems 
[33]. Of particular importance, the results showed large 
sex differences, where a larger proportion of females, 
compared to males, reported mental distress across all 
gaming categories except among the game addicts. In 
terms of low life satisfaction, this was reported by a larger 
proportion of females, compared to males among recrea-
tional and engaged gamers. Mental distress is positively 
linked to non-suicidal self-harm and suicidal behaviors 
and females report higher levels of mental distress in 
general. Ceteris paribus, this might suggest that females 
have a higher risk than males of expressing non-suicidal 

self-harm and suicidal behaviors as gaming participation 
and/or gaming problems symptoms increase.

Against this backdrop, the aim of the present study 
was to investigate the risk of non-suicidal self-harm and 
suicidal behaviors among problem and addicted gamers 
compared to other types of gamers, by sex in a nationally 
representative study of college and university students in 
Norway.

Materials and methods
Participants
The current study used data from the Students’ Health 
and Wellbeing Study 2022 (SHoT2022), a large national 
survey of students enrolled in higher education in Nor-
way. All full-time college and university students in Nor-
way aged 18 or older were invited to participate in the 
study. Out of a total of 169 572 eligible students, 59 544 
completed the online questionnaire, resulting in a total 
response rate of 35.1%. Among these, 66.5% were females 
and the mean age was 26.1 years (SD = 7.3).

Instruments
Data about the participants’ age and sex were extracted 
from their 11-digit Norwegian national social security 
number.

The dependent variables were non-suicidal self-harm 
ideation, non-suicidal self-harm behavior, suicidal idea-
tion, and suicide attempt.

History of non-suicidal self-harm ideation was exam-
ined with one item adapted from the Child and Adoles-
cent Self-Harm study [34]:

“Have you ever seriously thought about trying to 
deliberately harm yourself but not with the intention 
of killing yourself, but not actually done so?”.

History of non-suicidal self-harm behavior, suicide ide-
ation, and suicide attempt were assessed by items from 
the Adult Psychiatric Morbidity Survey [35] using one-
item questions for each type of behavior. The specific 
one-item questions were:

“Have you ever deliberately harmed yourself in any 
way but not with the intention of killing yourself?”,

“Have you ever seriously thought of taking your life, 
but not actually attempted to do so?”, and

“Have you ever made an attempt to take your life, by 
taking an overdose of tablets or in some other way?”

If respondents answered yes to any item, the tim-
ing of the most recent episode was assessed using the 
following response options: ‘Last week’, ‘Past year’, 
More than a year ago, but after I started studying at the 
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university’, and ‘Before I started studying at university’. In 
the present study, we investigated those with episodes 
having occurred within the past 12 months (the two first 
response options).

The independent variable was based on categories 
derived from the scores on the Game Addiction Scale 
for Adolescents (GASA). GASA is a 7-item scale meas-
uring video game addiction on a five-point Likert scale 
(1 = never, 2 = almost never, 3 = sometimes, 4 = often, 
5 = very often) [36]. In line with the categorization sug-
gested by Brunborg et  al. [5] gamers were divided into 
four groups: 1) recreational gamers, 2) engaged gamers, 
3) problem gamers, and 4) addicted gamers. Addicted 
gamers scored at least 3 (“Sometimes”) on all of the four 
core criteria (relapse, withdrawal, conflict, and problems). 
Problem gamers had a score of at least 3 (“Sometimes”) 
on two or three of the four core criteria. Engaged gam-
ers had a score of 3 (”Sometimes”) on the three periph-
eral criteria (salience, tolerance, and mood modification) 
and scored 3 (“sometimes”) on maximum one of the core 
criteria. Recreational gamers were those who confirmed 
partaking in gaming through the question “Have you 
played video games in the last six months?” but who did 
not meet the criteria for neither engaged, problem, nor 
addicted gamer. The remaining study participants were 
categorized as non-gamers. A similar categorization of 
gamers has been used in previous studies [33, 37, 38]. 
Cronbach’s Alpha for GASA was 0.84, reflecting good 
internal consistency.

Procedure
All college and university students in Norway, aged 18 or 
older, were invited via email and SMS, and included both 
students studying in Norway and Norwegian students 
studying abroad. SHoT2022 was distributed electroni-
cally through a web-based platform and was conducted 
between February 8 and April 19, 2022. Awareness was 
boosted via email, SMS, and outreach by student welfare 
organizations and schools.

Statistical analysis
The sample characteristics across gaming categories 
were calculated in terms of mean and standard deviation 
(SD) for continuous variables and in terms of number 
of observations and proportions for categorical vari-
ables. Overall and sex-stratified log-binomial regression 
models, adjusted for age, were used to estimate the risk 
ratio (RR) of non-suicidal ideation and behavior, suicidal 
ideation and suicide attempt last 12 months as depend-
ent variables across gaming categories. A test for sex 
moderation was conducted by comparing a model with 
and without the interaction term level of problem gam-
ing × sex, using likelihood ratio tests. If sex moderation 

was significant, a sex-stratified model was estimated. If 
the sex moderation was not significant, an overall model 
was estimated.

Pairwise comparisons were conducted using Wald tests 
based on the parameters of the fitted regression models 
across gaming categories for each sex, and across sex for 
each gaming category. STATAs Seemingly unrelated esti-
mation (SUEST) command was used to test if the esti-
mates of self-harm and suicidal behaviors were similar 
for the fitted models for females and males at the same 
levels of problem gaming. Data handling, descriptive sta-
tistics and analyses were conducted in Stata version 15.

Ethical considerations
Informed consent was obtained electronically from all 
subjects involved in the study after they had received 
detailed information about the study.

The study was conducted in accordance with the Decla-
ration of Helsinki. The SHoT2022 study was approved by 
the Regional Committee for Medical and Health Research 
Ethics in Western Norway (no. 2022/326437).

The reporting in the present paper follows the STROBE 
guidelines [39].

Results
Table  1 shows that the majority of females were non-
gamers whereas the majority of males were recreational 
gamers. Comparing the row proportion between male 
and female (highest proportion value vs. lowest) shows 
that females were 2.5 times more likely to be non-gamers 
than males. Males were 2 times more likely to be rec-
reational gamers, 4 times more likely to be engaged or 
problem gamer, and 6 times more likely to be addicted 
gamers compared to females. At face-value, non-gamers 
were more heterogeneous compared to those involved in 
gaming (recreational to addicted gamers). Non-suicidal 
self-harm ideation and behavior, suicide ideation rose 
in parallel with increase in problem gaming category. 
The proportion of suicide attempt showed a general 
increase from non- to addicted gamers, except for prob-
lem gamers, who had a lower proportion of non-suicidal 
self-harm ideation and behavior and suicidal ideation 
compared to engaged gamers.

Table  2 shows the Spearman’s ranked correlation 
between self-harm, suicidal behaviors and GASA scores, 
which is measured on a continuous scale. All correlation 
coefficients were positive. More specifically, there exist a 
moderately strong relationship between self-harm idea-
tion, self-harm, and suicide ideation, while the relation-
ship between self-harm and suicide ideation is moderate. 
Moreover, the relationship between suicide attempt and 
the other respective self-harm behaviors and suicidal ide-
ation varies from weak to moderately weak. Additionally, 
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all respective self-harm behaviors and suicidal behaviors 
are very weakly associated with GASA. Note that the 
weak relationship between GASA and the other variables 
is likely due to the skewness of the scores of GASA (i.e., 
few are engaged gamers, and even fewer are problem and 
addicted gamers, respectively).

Across all dependent variables there was a significant 
level of problem gaming × sex interaction, except for 
suicide attempt. Hence, all but the analysis for suicide 
attempt were stratified by sex. There was a general ten-
dency for a stronger association to the dependent vari-
ables for females compared to males across recreational-, 
problem- and addicted gamers in relation to all outcomes, 
except for suicide attempt. For suicide attempt, there was 
a tendency of a stronger association for addicted gamers 
compared to the other gaming categories.

Non‑suicidal self‑harm ideation
For females, the risk of non-suicidal self-harm ideation 
increased by level of problem gaming (Fig.  1). All gam-
ing categories were significantly different from each other 
(ranging from p < 0.001 to p < 0.01), except for problem 
and addicted gamers (p = 0.101). A different pattern 

emerged among males only showing significant differ-
ences between recreational gamers and the other gaming 
categories (ranging from p < 0.001 to p < 0.01), whereas 
there were no differences between the other gaming cat-
egories (ranging from p = 0.205 to p = 0.540). Interaction 
analysis indicated sex differences among recreational and 
problem gamers where females had a greater risk of non-
suicidal self-harm ideation than men among recreational 
gamers and problem gamers, respectively.

Non‑suicidal self‑harm behavior
Among females, the risk of non-suicidal self-harm behav-
ior increased by level of problem gaming (Fig.  2). All 
gaming categories were significantly different from each 
other (ranging from p < 0.001 to p < 0.05). A different 
pattern emerged among males. The risk of non-suicidal 
self-harm behavior was similar between non-games and 
recreational gamers (p = 0.147). Furthermore, the risk 
of non-suicidal self-harm behavior among recreational 
gamers was significantly different from the other gam-
ing types (p < 0.01), except addicted gamers (p = 0.104). 
There were no other significant differences between the 
remaining pairs of categories (ranging from p = 0.564 to 
p = 0.855). Interaction analysis indicated sex differences, 
where females had a greater risk non-suicidal self-harm 
behavior than males among recreational gamers, prob-
lem gamers, and addicted gamers, respectively.

Suicidal ideation
Among females, the risk of suicidal ideation increased 
by level of problem gaming (Fig.  3). All gaming cat-
egories were significantly different from each other 
(ranging from p < 0.001 to p = 0.05). However, among 
men, the difference in risk of suicidal ideation between 
non-gamers and recreational gamers was barely signifi-
cant (p = 0.047). Recreational gamers were significantly 

Table 1 Descriptive statistics and proportion of non-suicidal self-harm and suicidal behaviors by gaming category

M mean, SD Standard deviation

Characteristics Non‑gamer, Recreational gamer, Engaged gamer, Problem gamer, Addicted gamer,
N = 32 878 (55.7%) N = 22 058 (37.4%) N = 1 849 (3.3%) N = 1 970 (3.3%) N = 297 (0.5%)

Sex
 Female 27 432 (69.7%) 10 563 (26.9%) 612 (1.6%) 78 (1.7%) 78 (0.2%)

 Male 5 446 (27.3%) 11 495 (58.3%) 1 237 (6.3%) 1 310 (6.7%) 219 (1.1%)

Age
 M (SD) 26.7 (8.2) 25.4 (6.0) 24.5 (4.2) 25.1 (5.3) 25.0 (4.8)

Proportion of self‑harm and suicidal behaviors
 Non-suicidal self-harm ideation 2 538 (7.7%) 2 285 (10.4%) 267 (14.4%) 313 (15.9%) 57 (19.2%)

 Non-suicidal self-harm behavior 1 088 (3.3%) 1 035 (4.7%) 112 (6.1%) 160 (8.1%) 32 (10.8%)

 Suicidal ideation 2 251 (6.9%) 1 972 (8.9%) 259 (14.0%) 332 (16.9%) 62 (20.9%)

 Suicide attempt 142 (0.4%) 113 (0.5%) 18 (1.0%) 16 (0.8%) 6 (2.0%)

Table 2 The association between self-harm, suicidal behaviors, 
and GASA using Spearmann’s correlation

All correlations at p < .01

N = 59 544, GASA Game addiction scale for adolescents, cont. using continuous 
scale

1 2 3 4

1. Self-harm ideation -

2. Self-harm 0.458 -

3. Suicide ideation 0.472 0.312 -

4. Suicide attempt 0.152 0.215 0.206 -

5. GASA (cont.) 0.065 0.051 0.072 0.013
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different from the other gaming categories (p < 0.001). 
There were no significant differences between the other 
gaming categories (ranging from p = 0.073 to p = 0.372). 
Interaction analysis indicated sex differences, where 
females had a greater risk of suicidal ideation across all 
gaming categories compared to males.

Suicide attempt
The risk of suicide attempt was greatest among 
addicted gamers compared to non-gamers (Fig.  4). 
Similarly, the risk of suicide attempt was greater 
among engaged- and problem gamers compared to 
non-gamers, respectively. Recreational gamers were 

Fig. 1 The risk ratio of non-suicidal self-harm ideation by sex and gaming category, adjusted for age. Results from a log-binomial regression model. 
Non-gamers comprise the reference group indicated by the vertical red dashed line

Fig. 2 The risk ratio of non-suicidal self-harm behavior by sex and gaming category, adjusted for age. Results from a generalized linear model. 
Non-gamers comprise the reference group incicated by the vertical red dashed line
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significantly different from engaged gamers (p < 0.05) 
and addicted gamers (p < 0.001). There were no other 
significant differences between the other categories 
(ranging from p = 0.054 to p = 0.632).

Discussion
The aim of the current paper was to investigate the level 
of problem gaming and its association with non-sui-
cidal self-harm and suicidal behavior, using data from a 

Fig. 3 The risk ratio of suicidal ideation by sex and gaming category, adjusted for age. Results from a log-binomial regression model. Non-gamers 
comprise the reference group indicated by the vertical red dashed line

Fig. 4 The risk ratio of suicide attempt by gaming category, adjusted for age. Results from a log-binomial regression model. Non-gamers comprise 
the reference group indicated by the vertical red dashed line
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large-scale national study of full-time students in Nor-
way. The results show a clear sex interaction between 
non-suicidal self-harm ideation and behavior, and sui-
cidal ideation and level of problem gaming. Among 
females, the risk of non-suicidal self-harm ideation and 
behavior, and suicidal ideation increased with greater lev-
els of gaming problems. Among males, the risk of non-
suicidal self-harm ideation and behavior, and suicidal 
ideation was lower among non-gamers and recreational 
gamers compared to engaged gamers, whereas the other 
gaming categories were not different from each other. 
No sex differences were observed in terms of risk of sui-
cide attempt. The results suggest that increasing levels of 
problem gaming are associated with greater risk of non-
suicidal self-harm ideation and behavior, and suicidal 
ideation among females, but not males. The implications 
of these findings are discussed based on sex perspective 
and based on theories of suicide and self-harm.

In line with previous studies, the current findings sup-
port an association between non-suicidal self-harm idea-
tion and behavior, and suicidal ideation among engaged 
and problem gamers among those being 18  years and 
older [17, 19, 20]. Our findings differ from Junus et  al. 
[18] who found no relationship between self-harm and 
suicidal behaviors and IGD among participants being 
18 years or older. However, there are several differences 
between the current study and Junus et al. [18] that can 
account for the varying outcomes. Apart from the dif-
ferent sampling strategies, regional differences, instru-
ments, and sample sizes between the studies, Junus et al. 
[18] presented adjusted outcomes and did not distin-
guish between males and females. The failure to iden-
tify a significant difference in self-harm and suicidality 
in their study could be attributed to their adjustment 
for risk behaviors, psychiatric diagnoses, and internet 
usage, factors that are likely to mediate the relationship 
between self-harm and suicidal behavior and gaming (see 
strengths and limitation section for a further discussion 
why we did not adjust for mental distress). Furthermore, 
not separating males and females might also have masked 
important gender differences in Junus et al. [18].

The present results show generally that female gam-
ers have a greater risk of non-suicidal self-harm ideation 
and behavior, and suicidal ideation compared to male 
gamers. Findings from a narrative literature review show 
that fewer females participate in gaming due to nega-
tive expectations and experiences based on gameplay, 
hyper-sexualization of female attributes, online harass-
ment, and bullying [13]. In addition, females who partici-
pate in gaming also report a lack of social support [40]. 
Consequently, these negative experiences may lead to 
lower well-being and increased risk of mood disorders, 
such as depression and anxiety. Indeed, female gamers 

have a greater risk of reporting mental distress com-
pared to male gamers [33]. Furthermore, whereas males 
may have a greater risk of developing IGD than females, 
a greater proportion of females with IGD report loneli-
ness, emotional/mood dysregulation, and affective dis-
orders compared to males with IGD [41]. Hence, female 
gamers seem to have a greater risk of experiencing both 
comorbid psychopathology and negative events during 
gameplay which create a potential for suicidal behavior 
according to Hufford [22]. Further, female gaming may be 
regarded as a violation of gender expectations [13], hence 
part taking in gaming may generally be more socially tax-
ing for females than for males.

In contrast, the self-medication hypothesis of addictive 
disorders proposes that individuals with suicidal tenden-
cies may develop gaming problems in attempts to cope 
or escape the distress associated with suicidal behavior 
[25]. In line with this claim, Melodia et al. [42] argue that 
an individual may spend more time gaming if the game 
fulfills an unsatisfied real-life need or alleviates real-life 
problems, which ultimately may lead to gaming prob-
lems. This suggests that some persons who are suffering 
from non-suicidal self-harm and/or suicidal behaviors 
may also develop gaming problems as an attempt to 
regulate these painful experiences and/or urges. Indeed, 
a study found that the relationship between psychiatric 
distress and IGD was partly mediated by escape motives 
and that this effect was stronger for females than males 
[43]. Similar gender-specific motives have been found 
for gambling as well [44]. Hence, it could be speculated 
that the sex differences observed in the present study are 
likely to reflect that female gamers to a larger extent use 
gaming to escape from/cope with distress associated with 
non-suicidal self-harm/suicidal behaviors or other real-
life problems than male gamers. Still, future studies with 
longitudinal designs are needed to uncover the temporal 
mechanisms between IGD and non-suicidal self-harm 
and suicidal behaviors.

Although addicted gamers had a greater risk of suicide 
attempt compared to recreational gamers, no sex dif-
ferences regarding the risk of suicide attempt by gam-
ing type was observed. This is likely to be due to the 
low number of addicted gamers (n = 297) and the low 
number of occurrences of suicide attempt in this group 
(n = 6), which constraints our statistical power and lim-
its our ability to conduct a meaningful analysis of the 
potential interaction between level of problem gaming 
and sex. Consequently, future studies with a larger group 
of addicted gamers are needed to uncover this potential 
relationship.

It is important to consider the distinction between 
engaged gamers and problem gamers/addicted gam-
ers. While engaged, problem, and addicted gamers may 
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spend the same amount of time gaming, gaming partici-
pation among engaged gamers has minimal impact on 
other aspects of life (e.g., everyday activities and respon-
sibilities) [45]. Indeed, Slack et al. [45] reported that high-
frequency gaming becomes problematic when it takes 
precedence over important daily activities and is used as 
an escape from real-world problems. Still, engaged gam-
ers had a greater risk of non-suicidal self-harm ideation 
and behavior, and suicidal ideation compared to recrea-
tional gamers for both females and males. This may be 
due to how engaged gamers are assessed by GASA, a 
scale developed for measuring gaming problems and not 
specifically gaming engagement. Consequently, the defi-
nition of engaged gamers in the present study included 
gamers who had a score of three on maximum one of 
one core criteria of addiction, while recreational gamers 
could have a score of three on two on the peripheral cri-
teria and one of the core criteria of addiction.

Strengths and limitations
The response rate in the current study was modest 
(35.1%). It should be noted that falling response rates 
in surveys have been quite common in the last decades 
[46]. Consequently, the results of the study may not be 
generalizable to other populations than young students 
in higher education. An analysis of the non-response pat-
tern and its association with sociodemographic variables 
could have provided a better understanding of respond-
ents and non-respondents. However, information about 
non-participants was not available in the current study, 
precluding us from conducting attrition analyses. Still, 
low response rates are less likely to have an impact when 
examining relationships between variables compared to 
descriptive epidemiological endeavours [47]. The current 
study is also prone to self-report biases, such as social 
desirability [48], recall bias [49], and common method 
bias [50].

The classification method for different types of gamers 
employed in the present study may lead to a higher num-
ber of individuals categorized as addicted gamers. Some 
previous studies have categorized addicted gamers based 
on the GASA as those endorsing all seven items, result-
ing in a relatively low proportion of affected individuals 
[8]. Nevertheless, our objective was to accurately clas-
sify the appropriate number of gamers as addicted and 
avoid under-identifying individuals within this category. 
A prior study has proposed that classifying gamers into 
four distinct groups, as in the present study, is a more 
suitable approach than using more conservative cut-offs 
and differentiating between fewer groups of gamers [5].

The present study did not account for psychological 
distress. Accounting for psychological distress suggests 
a cause-and-effect relationship between psychologi-
cal distress and IGD (e.g., psychological distress cause 
IGD). Still, a causal connection between IGD and psy-
chological distress remains uncertain [21]. Furthermore, 
although psychological distress may be an important 
confounder in the relationship between IGD and non-
suicidal self-harm and suicidality (e.g., 14), the aim of 
the current paper was to examine this relationship by 
sex, and not to extricate potentially underlying causal 
mechanisms.

The current study did not adjust for other potentially 
important factors that may influence the relationship 
between self-harm/suicidality and gambling problems, 
including socioeconomic status, type of educational 
institution and/or program, and characteristics of the 
student’s living situation (e.g., living with others/living 
alone). Consequently, future studies should explore the 
effect of these factors, and perhaps more importantly, if 
they differ by sex and how they relate to gaming prob-
lems over time. Systematically mapping the factors that 
influence the relationship between self-harm/suicidality 
and gaming may result in early identification of at-risk 
individuals and may as such pave the way for institutional 
prevention programs.

Although the present study could not examine the rela-
tionship between IGD and suicide attempt by sex, a con-
siderable strength of the current study is the large sample 
size, and the recency of the data collection as well as the 
use of validated tool to assess both gaming and non-sui-
cidal self-harm suicidality. The large sample allowed for 
examination of self-harm behaviors and suicidal ideation 
across different game categories, stratified by sex and 
with high statistical power.

Conclusion
The aim of the present study was to examine different 
typologies of gamers and their association with non-
suicidal self-harm and suicidality. The results show that 
greater levels of problem gaming were associated with 
increased risk non-suicidal self-harm ideation and behav-
ior, and suicidal ideation among females, but not among 
males. Studies with longitudinal designs are warranted 
to uncover the temporal mechanisms between IGD and 
non-suicidal self-harm and suicidality, as well as investi-
gate the temporal ordering of these two phenomena. In 
addition, our findings strongly suggest that future gam-
ing studies examining health-related outcomes should be 
broken down by sex.
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