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Objective: To determine whether psychiatric and gaming pattern variables are associated with
gaming disorder in a school-based sample.
Methods: We analyzed data from the Brazilian High-Risk Cohort for Psychiatric Disorders, a
community sample aged 10 to 18, using questionnaires on gaming use patterns. We applied the
Gaming Addiction Scale to diagnose gaming disorder and the Development and Well-Being Behavior
Assessment for other diagnoses.
Results: Out of 407 subjects, 83 (20.4%) fulfilled the criteria for gaming disorder. More role-playing
game players were diagnosed with gaming disorder that any other genre. Gaming disorder rates
increased proportionally to the number of genres played. Playing online, being diagnosed with a
mental disorder, and more hours of non-stop gaming were associated with higher rates of gaming
disorder. When all variables (including age and gender) were considered in a logistic regression
model, the number of genres played, the number of non-stop hours, the proportion of online games,
and having a diagnosed mental disorder emerged as significant predictors of gaming disorder.
Conclusion: Each variable seems to add further risk of gaming disorder among children and
adolescents. Monitoring the length of gaming sessions, the number and type of genres played, time
spent gaming online, and behavior changes may help parents or guardians identify unhealthy patterns
of gaming behavior.
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Introduction

The gaming industry has grown remarkably since the first
video games emerged in the 1970s. Their variety and
accessibility have further expanded since the introduction
of the Internet, which has led to concern about possible
negative effects on children and adolescents.1

Several factors create an attractive gaming environ-
ment: incitement of curiosity, long-term concentration
on the narrative, rewards or punishments, control over
the virtual world, and empathy with the characters.2 Online
gaming offers live interaction and competition with other
players – features that could induce compulsive behavior.3

The ICD-11 (which will come into effect in 2022)
characterizes gaming disorder (GD) as the lack of control
when gaming, regardless of negative consequences.4

The DSM-5 introduced a diagnosis for internet gaming

disorder (IGD) based on persistent and intense internet
gaming.5 Studies have identified decreased happiness
and neurobiological, social and psychological dysfunction
as risk factors for IGD.6,7 IGD in youth has been linked to
mental health and sleeping disorders, altered cognition
and social impairment.8,9

Identifying groups susceptible to GD may be useful for
understanding risk factors and developing prevention
strategies. We hope to determine whether gender, mental
disorders, genre preference, and online gaming patterns
differ in children and adolescents with and without GD.

Methods

We analyzed data from a subsample of the Brazilian High-
Risk Cohort for Psychiatric Disorders, a community-based
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study designed to assess the trajectory of mental health
problems in youth 10 to 18 years of age. The original
sample included students from 57 schools in São Paulo
and Porto Alegre, both large Brazilian urban centers.10 In
8,012 families (9,937 children), the biological parents were
screened regarding family history of mental health pro-
blems. From this pool, the Cohort was created by
combining two strata (n=2,511). The first stratum included
a sample of randomly selected subjects, the ‘‘random
group’’ (n=958). The second stratum, the ‘‘high-risk group’’
(n=1,553), included youth at risk for psychopathology, who
were selected using a validated prioritization algorithm.10

From this pool of 2,511 individuals, a subsample of 750
agreed to participate in a neuroimaging and blood biomarker
study. Of these, 407 agreed to answer a questionnaire
about gaming behavior, which was applied during the
3-year follow-up.

The Gaming Addiction Scale (GAS) was administered
and participants answered questions about the number of
hours they spend gaming (total and nonstop sessions)
and the types of games they prefer.10 The GAS assesses
the use of games and was conceptually based on DSM-IV
criteria for pathological gambling. Total scores range from
7 to 35. The GAS covers the DSM-5 IGD criteria more
completely than other scales.11 Participants who scored
3 or more on at least four questions were considered to
have fulfilled the criteria for GD.12

Six genre categories were included: first person
shooters, action (adventure, sports or racing), role-playing
games (RPG) (both offline and online), social network
games (i.e., browser games played through social net-
works), puzzles/simulators, and other (e.g., board games
and trivia games).13 We collected data on the number
of genres played by each participant. GD frequency
was calculated for individual genres and the number of
genres played. Participants were also asked the proportion
of time they played online with other people. Possible
answers included never, less than half, half, and more
than a half, and we calculated the GD frequency for each
answer.

The Development and Well-Being Assessment was
used to confirm the presence of mental disorders.14 In our
analysis this was considered a binary variable, i.e. yes or
no to the presence of any mental disorder(s).

Statistics

We compared total GAS scores between players and
non-players of each genre with t-tests. We used analysis
of variance to verify whether playing online affected GAS
scores. A t-test was used to compare gaming session
length between participants who did and did not fulfill GD
criteria. Logistic regression of the following factors was
used to determine predictors of GD: genre type, mental
disorder status, age, number of genres played, gaming
session length, and proportion of time spent playing
online. The sample’s normality was confirmed through
Shapiro-Wilk and Kolmogorov-Smirnov tests. Paired
Pearson correlations between all variables were calcu-
lated and did not exceed 0.35.

Ethics statement

All parents provided written informed consent and children
provided verbal assent. The ethics committees of all uni-
versities involved in the cohort approved the project.

Results

A total of 407 students were included in our study (60.93%
male, mean age = 14.32, standard deviation [SD] = 1.86,
median age = 14.18). GAS scores ranged from 7 to 32
(median = 11), and 83 (20.4%) participants fulfilled the
criteria for GD. Only 10 (2.5%) participants denied playing
video games in the six months prior to the interview.

Gender

GAS scores were significantly higher (t = 4.482, degrees
of freedom [df] = 385.3, p o 0.01) among boys (13.68,
SD = 5.66) than girls (11.4, SD = 4.54). The GD criteria
were met by 18 (11.3%) girls and 65 (26.2%) boys. The
majority (78.3%) of participants who were diagnosed with
GD were male. The gaming sessions of boys were also
longer (2.2 hours, SD = 1.7) than those of girls (1.3 hours
SD = 1.3; t = 5.7, df = 394.8, p o 0.01). Although 78
(31.5%) boys played online at least half of the time, only
18 (11.3%) girls did so.

Psychopathology

A total of 36.9% (n=150) participants were diagnosed with
any mental disorder, and these individuals has higher
GAS scores (14.4, SD = 5.99) than those without mental
disorders (11.85, SD = 4.72; t = -4.4639, df = 257.09,
p o 0.01). Among the participants who met the criteria for
GD, 51 (61.5%) had another mental disorder.

Gaming genres

Action was the most commonly played genre (75.82%),
followed by first person shooters (56.48%). The least
played genre was RPG (24.4%). There was a large over-
lap between genres: only 56 (13.8%) of the participants
played a single genre, whereas 244 (60.5%) played three
genres or more. Only those who played RPG, first person
shooters and puzzle/simulator games scored significantly
higher on the GAS. GD frequency was higher among
RPG players (33.64%). The rate of compulsive players
increased with the number of genres played (Table 1),
reaching 37.9% (11 of 29 participants) when more than
five genres were reported.

Online gaming

A total of 52.3% of the participants did not play online. Of
those who did, 24.1% played online less than half the
time, 14.5% half the time, and 9.1% more than half the
time/always. GAS scores differed according to propor-
tion of time played online (F = 15.45, df = 3, p o 0.01)
(Figure 1). GD was more frequent among those who
played online more frequently: GD was diagnosed in
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12.7% of participants who did not play online and in
49.7% of those who played online more than half of the
time. Individuals who played online (2.26 hours) had a
higher mean gaming session length than those who did
not (1.47 hours).

Gaming session length

Participants with GD had longer non-stop gaming
sessions (2.64 hours, SD = 2.17) than those without it
(1.65 hours, SD = 1.34; t = -3.98, df = 98.56, p o 0.01).
The Pearson correlation between GAS score and length
of gaming session was significant (0.36, CI 0.28-0.45).

Logistic regression

The number of genres played (o 0.001, Est. = 0.43), the
number of non-stop hours (o 0.05, Est. = 0.2), the propor-
tion of time played online (o 0.05, Est. = 0.31), and the
presence of any mental disorder (o 0.001, Est. = 1.4) were
significant predictors of GD in the logistic regression model.

Discussion

Compulsiveness was most frequent among RPG play-
ers. A main attraction of the RPG genre is character

development as the game progresses. Such a process
demands time and involves acquiring skills and achieving
rewards. The player experiences the character’s achieve-
ments as if they were his own, which could enhance the
classic reinforcement mechanism responsible for addic-
tive behaviors and could result in more hours spent gaming.
To best of our knowledge, no study has investigated the
relationship between genre preference and GD.

The proportion of time spent playing online was a
significant predictor of GD, reinforcing the idea that online
interaction increases the risk of addictive behavior.
Previous studies have reported that online gaming is
generally associated with a community of players. While
online, players may find people with similar interests and
spend more time gaming together.15 However, other
authors have reported that online gaming could also help
alleviate psychological distress by establishing social
relationships.16

As expected, boys had higher GAS scores and a higher
GD rate than girls. Previous research has demonstrated
that single men have higher scores on scales assessing
GD symptoms.17 This may reflect a male orientation
toward activities that involve aggressive and/or competi-
tive content.18,19

The most significant predictor of GD was the presence
of mental disorders. Previous studies have found that GD

Figure 1 GAS score and proportion of time spent playing video games online. GAS = Gaming Addiction Scale.

Table 1 Gaming disorder frequency according to genre

FPS Action RPG Puzzle/simulators Social network Other

Total, n 259 345 113 245 151 36
GD frequency, n (%) 65 (25.1%) 75 (21.7%) 39 (34.5%) 60 (24.5%) 38 (25.2%) 10 (27.8%)

Number of genres played 1 genre 2 genres 3 genres 4 genres 5 genres All genres
Total,* n 56 103 133 82 26 3
GD frequency, n (%) 4 (7.1%) 10 (9.7%) 29 (21.8%) 26 (31.7%) 9 (34.6%) 2 (66.7%)

* The number of individuals that play at least one game genre (FPS, action, RPG, puzzle/simulators, social network and/or other), categorized
according to the total number of genres played. Each player was included in only one of the six categories (1 genre, 2 genres, 3 genres,
4 genres, 5 genres or all genres). We determined the GD frequency within each category.
FPS = first person shooter; GD = gaming disorder; RPG = role-playing game.
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is associated with depression, anxiety, attention-deficit/
hyperactivity disorder and social phobia/anxiety.7,8 It is
unclear whether playing is a risk factor for developing
other mental illnesses or a coping strategy for dealing with
them.

In terms of limitations, we relied on self-report instru-
ments, which may have underestimated time spent playing.
We could not rule out the effects of specific genres, combi-
nations of genres, or combinations of online playing and
genres. In addition, the ‘‘social network games’’ category
included any games featured on social networks, which
could have resulted in a mixture of genres. Finally, consi-
dering the cross-sectional design of our study, we could
not assess gaming frequency over a specific time frame
(e.g. one week) or investigate the directionality of the
associations.

In conclusion, GD is a disorder associated with relevant
personal and social impairment. Targeting the duration of
gaming sessions, especially online sessions, may reduce
this novel addiction in youth. Our study pointed to an
association between GD and RPG, indicating that this
genre could also help define a risk group. Finally, the pre-
sence of mental disorders was the most significant pre-
dictor of GD. We hope our findings can help clarify risk
factors, determine susceptible groups, and assist in the
development of GD prevention strategies in young people.
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