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Mental health and behavioral problems associated with video game 
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Márcia Helena da Silva Melo, PhDd 
aPsicologia clínica, universidade de sao Paulo, sao Paulo, Brazil; bPreventive Medicine, universidade federal de são Paulo, sao Paulo, 
Brazil; cdepartamento de Medicina Preventiva, universidade federal de sao Paulo - campus sao Paulo, sao Paulo, Brazil; dPsicologia 
clínica, universidade de são Paulo, sao Paulo, Brazil

ABSTRACT
Background: The problematic use of video games is linked to mental health and behavioral 
problems among adolescents. World reported averages for problematic use range from 1.3% 
to 19.3%. This is the first study to investigate these problems among Brazilian adolescents.
Objectives:  This study aimed to describe the prevalence of the non-problematic and 
problematic use of video games among Brazilian adolescents, and to assess mental health 
and behavioral problems associated with both types of use.
Methods:  This study used the baseline data of a cluster randomized controlled trial that 
evaluated the effectiveness of the school-based program #Tamojunto2.0. The sample included 
3,939 eighth-grade students who answered an anonymous self-report questionnaire. Video 
game use was investigated through a question, and problematic use was assessed using a 
scale. Weighted logistic regressions were used to investigate the associated factors.
Results: The results show that 85.85% of the children reported playing video games in the 
past year, 28.17% fulfilled our criteria for problematic use. Non-problematic video game use 
is associated with being male, younger ages, and bullying perpetration. Problematic video 
game use is associated with being male, tobacco and alcohol use, bullying perpetrators, 
and bullying victims, with abnormal levels of hyperactivity/inattention, social behavior 
problems, conduct problems, peer relationship problems, and emotional symptoms.
Conclusion:  Brazilian adolescents’ self-reported use of video games is compatible with the 
world average, but the percentage of those who showed problematic use is higher than 
the world average. This study demonstrates the need for investigating how to prevent and 
intervene in this situation.

Introduction

Video games are a common form of entertain-
ment, with a diverse audience ranging from chil-
dren to adults. It is constantly growing and 
gaining increased relevance as a prominent indus-
try, which is reshaping how people interact with 
the world.1 International literature has investi-
gated different aspects involving video game play-
ing and its effects on adolescents.2

There is currently a debate as to whether video 
game use is either beneficial or detrimental to 
its players and under which conditions.3 Different 
studies have shown that some of the possible 
gains in playing video games are improvements 

in visual-spatial and social abilities, as well as 
the learning of specific skills.3 It has been shown 
that action video games can improve different 
skills, such as contrast sensitivity function,4 speed 
of processing5 and spatial resolution of vision.6 
But, as video games vary widely in content and 
mechanisms, the effects of playing may also vary 
greatly, that is, educational games could teach 
educational content; games designed to teach 
health content might teach those concepts but 
the violent games may teach the violent content.7

Taking this into account, the possible negative 
outcomes of playing video games may be the 
enhancement of violent behaviors, diminishment 
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of pro-social behaviors, lower academic perfor-
mance, enhancement of attentional problems, and 
addiction.3,8

The prevalence of adolescent video game play-
ing varies according to country; for example, 
98.5% in Norway,9 65.4% in Hungary,10 92.5% in 
Finland,11 and 88% in the United States of 
America (USA).12 One hypothesis as to why the 
prevalence varies so much has to do with how 
the sample of each study was recruited and how 
this behavior was investigated in their respective 
questionnaires.

The problematic use of video games has been 
receiving increased attention from important 
health organizations. The American Psychiatric 
Association (APA) and the World Health 
Organization (WHO) included disorders related 
to pathological video game usage within the latest 
versions of their respective diagnostic manu-
als.13,14 The Diagnostic and Statistical Manual, 
fifth edition (DSM-5)13 states that Internet 
Gaming Disorder may be described as a “per-
sistent and recurrent use of the Internet to engage 
in games, often with other players, leading to 
clinically significant impairment or distress”.

Different names have been used in the litera-
ture to describe this pathological use, including 
concepts like behavioral addiction or an addictive 
disorder; in this study the term problematic use 
was utilized as suggested by15 since it reflects the 
current nature of the understanding of the con-
struct, and also includes different ranges of the 
condition.

When looking at the problematic use of this 
media format, prevalence has not been estab-
lished,13 but it does seem to vary greatly.2 found 
that the prevalence of this problematic use varies 
from 1.3% to 19.9% among adolescents worldwide. 
When looking at nationally representative samples 
of adolescents, the prevalence of problematic 
video game playing was 2.7% in Norway,9 1.7% 
in Germany,16 4.6% in Hungary,10 9.1% in 
Finland,11 1.6% in seven other European, 3.6% 
according to a different European study,17 and 
8.5% in the USA.12 Such striking differences in 
prevalence may be due to variations in the meth-
ods used in each of these studies. For example, 
sampling may either be self-recruited or not rep-
resentative of the target population.18 Differences 
may also occur depending on the instrument used 

to screen the population and the cutoff point uti-
lized between normal and problematic use.2

Moreover, studies have been consistent in 
showing that the problematic use of video games 
is associated with an array of behavioral and 
mental health conditions, such as aggression,12, 

19–21 smoking and other drug use,22 impulse con-
trol problems,12, 16,17, 23 anxiety,11, 16, 18, 24 depres-
sion,11, 18, 24–26 lowered self-esteem,25 earlier onset 
use of alcohol, tobacco, and cannabis,27 being 
bullied and/or bullying others,28 low social com-
petence,29,30 and skipping school classes.26 In 
terms of populations found to be more at risk 
of problematically playing video games,2 research 
usually points to males and younger users.

There are many aspects of gaming that con-
tribute to its problematic onset and maintenance 
as a problematic behavior. As a complex psycho-
logical condition, it involves neurobiological, per-
sonality and motivational aspects. Structural 
characteristics of games may play an important 
role on the onset and maintenance of problematic 
gaming.31 This points out to the complexity of 
the field and the need to access it from a mul-
tidisciplinary viewpoint.

As the Brazilian video game market is thriving, 
currently it has the largest revenue in Latin 
America and is 12th globally,32 and the growth 
potential is even more promising for the future, 
as infrastructure in the country has been improv-
ing.33 Further research is required about the prob-
lematic and non-problematic use of video games 
in populations that have not yet been investi-
gated. Also, there is a particular lack of studies 
situated within Latin American countries and of 
low- and middle-income countries in general.2 
This need for further studies on pathological 
video gaming is stressed, for example, by the 
APA, which describes this disorder in its 
"Conditions for Further Study" section.

The hypotheses tested were that video game 
non-problematic use would be frequent and 
below the world average, as the population inves-
tigated has lower income than the population 
commonly investigated and video games tend to 
be expensive. Another hypothesis was that prob-
lematic use would be higher than world average, 
as low income populations are associated with 
higher risk for mental health problems in 
general.34
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Therefore, the aim of the present study was to 
describe the prevalence of the non-problematic 
versus the problematic use of video games among 
Brazilian adolescents, and to assess whether 
sociodemographic factors, alcohol and tobacco 
use, bullying, victimization and perpetration, and 
mental health conditions are associated with both 
types of video game use.

Methods

This study was registered in the Brazilian Ministry 
of Health’s Registry of Clinical Trials (Registro 
Brasileiro de Ensaios Clínicos—REBEC) under 
number RBR-8cnkwq. The study protocol was 
approved on August 8th, 2018 by the Universidade 
Federal de São Paulo research ethics committee 
(protocol 2.806.30).

Study design

This study was a cross-sectional survey, nested 
in a cluster randomized controlled trial (RCT) 
to evaluate drug prevention program in schools, 
based on the European program “Unplugged”35 
(https://www.eudap.net/) which has already been 
culturally adapted in Brazil and is known as 
#Tamojunto 2.0. The 50 minutes long classes used 
interactive methods to provide information about 
drugs, social and interpersonal skills and personal 
skills. The RCT36 showed that the program 
reduced alcohol initiation, among 8th grade stu-
dents in Brazil. The present research examined 
the baseline data gathered prior to the application 
of the intervention of the program and analyzed 
its focus on video game use.

Sampling

The sample consisted of eighth grade students 
(average age = 13.20 ± 0.84) from public schools 
in the cities of São Paulo, Eusebio, and Fortaleza. 
PASS 15.0 software was used to calculate sample 
sizes of the two groups in a cluster RCT.37 The 
sample size was estimated to reach a power of 
82% in identifying a difference between groups 
of 2.5%, with an initial prevalence of 10%, a sig-
nificance level of 5% and an intraclass correlation 
of 0.005. More information about the random-
ization process are in36, 38 According to36 5,371 

students were present during the baseline data 
collection. However, of the total number of stu-
dents who participated in the RCT, 3,939 were 
subjects of the present study, as 1,432 of the total 
sample did not answer the questions in the ques-
tionnaire that evaluated the variables investi-
gated here.

Consent to participate in the study was 
obtained from the schools’ directors before ran-
domization and, from students and parents, after 
randomization.

Instruments and variables

The data were collected through an anonymous 
questionnaire completed by the participants and 
administered by researchers in the classroom, 
without the presence of the teacher. The ques-
tionnaire was developed and tested by the 
European Union Drug Abuse Prevention 
(EU-DAP) program and has been used in previ-
ous studies on the effectiveness of the Unplugged 
program.39 A version that had been translated 
into and adapted for use by Portuguese language 
speakers was used in Brazil,40 with some ques-
tions replaced by items from two questionnaires 
that have been widely used in various studies of 
Brazilian students: a WHO questionnaire used in 
the VI Brazilian Survey of Drug Use among 
Students41 and the questionnaire of the National 
Survey of Student Health (Pesquisa Nacional de 
Saúde do Escolar – PENSE) used by the Brazilian 
Ministry of Health.42 In addition, questions on 
eating disorder symptoms,43 bullying,44 mental 
health symptoms,45 and video game use13 were 
added. Further details regarding the study instru-
ment are presented by46 that also show the ques-
tionnaire validation.

In the present study, there were two outcome 
variables assessed: the non-problematic and prob-
lematic use of video games in the past year. Data 
relating to video game use was gathered through 
a dichotomous (yes or no) question, with video 
game abuse being assessed using a nine-item 
dichotomous (yes or no) scale, based on the 
DSM-5.13 The nine criteria described in the man-
ual were converted into “yes” or “no” questions, 
with the language being simplified in order to 
make the items more understandable and relat-
able to teenagers. To be considered an abusive 

https://www.eudap.net/


4 L. C. ET AL.

user, the adolescent had to have answered “yes” 
to five or more of the nine questions, which is 
the same criteria presented in the DSM-513 for 
diagnosing Internet Gaming Disorder.

The explanatory variables were analyzed:
Adolescent drug use: The use (yes or no) of 

alcohol and tobacco over the past year was 
assessed with two questions;

Bullying victimization and perpetration: these 
variables were measured using two dimensions 
of bullying victimization (ranging from 0 to 7, 
where a higher score represents greater bullying 
victimization) and perpetration (ranging from 0 
to 8, where a higher score represents greater bul-
lying perpetration). Data relating to bullying vic-
timization and perpetration were collected 
through the Olweus Bully/Victim Questionnaire.44 
This instrument consists of a two-dimensional 
scale that investigates episodes of bullying in 
school– one to assess bullying victimization with 
seven dichotomous questions (yes or no). The 
other scale, to assess bullying perpetration, con-
sists of eight dichotomous questions (yes or no). 
In this questionnaire, students indicated if they 
had experienced repeatedly, in the last 30 days, 
specific types of bullying, including verbal, phys-
ical, and relational bullying.44 With regards to the 
reliability and validity of the bullying perpetration 
and victimization scales, previous studies from 
different countries have reported good internal 
consistency, with a Cronbach’s alpha ranging from 
0.80 to 0.90.47

The sociodemographic data collected included 
participants’ gender, age, and socioeconomic sta-
tus. Students’ socioeconomic status was assessed 
using the scale of the Brazilian Association of 
Research Companies (Associação Brasileira de 
Empresas de Pesquisa - ABEP),48 which takes into 
account the head of the household’s education 
and the goods and services used. Scores ranged 
from 0 to 100 being arranged in categories from 
A to E, with socioeconomic classes being ranked 
from A (highest) to E (lowest).

Mental health status was evaluated using the 
Strengths and Difficulties Questionnaire (SDQ).45, 

49 This scale evaluates children’s and adolescents’ 
mental health by asking them to answer 25 ques-
tions about events occurring in the last six 
months. The 25 items are divided into five scales 

with five items each, generating scores for 
Conduct Problems, Inattention/Hyperactivity, 
Emotional Symptoms, Peer Problems, and 
Prosocial Behaviors. Its psychometric properties 
are adequate for the Brazilian population.45 
Results were classified as normal, borderline, or 
abnormal in each of the scales. In this research, 
borderline respondents were classified as normal.

Statistical analysis

Analyses were performed using weighted data to 
correct the unequal probabilities of the sample 
selection. Sample weights considered each par-
ticipants’ school as the primary sampling unit, 
with stratification by city, the total number of 
students expected in each class, those present on 
the day of the survey, and the total universe 
expected in each city according to the national 
registry (Instituto Nacional de Estudos e Pesquisa 
Educacionais Anisio Teixeira [INEP]). We con-
sidered each school as a cluster.

Stata 16 program was used, with survey (svy) 
commands, for descriptive statistics on the 
weighted percentages (wgt%). To determine the 
relationship between the outcome and explanatory 
variables (adolescents’ alcohol and tobacco use, 
bullying victimization and perpetration, ABEP 
score, gender, age, and psychological attributes), 
a Pearson’s correlation test was used for each one.

The same program was used to run both the 
univariate and multivariate logistic regressions,50 
with exploratory variables affecting the outcome 
measure. An initial univariate logistic regression, 
including the explanatory variables with a p-value 
of ≤ 0.20, was considered. A backward procedure 
was used to remove the explanatory variables 
with p ≥ 0.05, aiming to obtain a final model for 
each response variable. Inferential point estimates 
are given in odds ratios (ORs) with their respec-
tive 95% confidence intervals (CIs) and p-values. 
The level of significance was set at 5%.

Results

Table 1 presents the sociodemographic charac-
teristics of the students that answered the ques-
tion regarding whether they played video games 
(n = 3,939). There was a balance found between 
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male (49.40%) and female (50.60%) students, with 
the majority of students being aged between 12 
and 14 years old (92.24%) and belonging to the 
middle socioeconomic class (53.97%). Moreover, 
the results show that the drug most used by these 
students in the last year was alcohol (30.94%), 
with 44.41% of the students being victims of bul-
lying, and the psychological attribute with a 
higher percentage of cases being a problem. In 
total, 85.85% of the children reported playing 
video games in the previous year, with 28.17% 
of the total sample fulfilling the DSM-513 criteria 
for problematic use.

Table 2 shows the distribution of the study 
data, with the percentage and standard error, of 
video games non-problematic and problematic 
users according to the sociodemographic vari-
ables (sex, age, and socioeconomic status), 

alcohol and tobacco use, bullying, and mental 
health symptoms. The data shows that both 
non-problematic and problematic video game use 
are more prevalent among males (95.54% and 
36.68%, respectively), and, with regard to social 
classes, problematic use is more frequent among 
the upper class (44.42% versus 29.81%, 26.49% 
and 26.36%). Bullying perpetration was slightly 
more frequent among video game users (88.93% 
vs. 84.81%), with this difference being higher 
among problematic video game users (42.63 vs. 
22.45%). Regarding bullying victimization, prob-
lematic video game users reported a higher fre-
quency (36.23% vs. 21.53%). Tobacco and alcohol 
use, and all mental health symptoms, were sig-
nificantly more frequent among those who used 
video games problematically.

Table 3 presents the results of the univariate 
and multivariate logistic regressions for 
non-problematic video game use. In the final 
model, video game use was associated with being 
male (aOR = 7.08, CI = 6.00 to 8.35), participants’ 
age (aOR = 0.79, CI = 0.74 to 0.84), and bullying 
perpetration (aOR = 1.48, CI = 1.28 to 1.71). Sex 
is the variable with the greatest association with 
playing video games; males are 608% more likely 
to play than females, while the self-report of bul-
lying perpetration is associated with a reported 
48% higher prevalence of video game use.

Table 4 presents the results of the univariate 
and multivariate logistic regressions for problem-
atic video game use. The strongest association 
with problematic video game use was found with 
sex: males are 3.43x more likely to report this 
problem, followed by adolescents with conduct 
problems and those with emotional symptoms 
– the latter are 2.03x and 1.95x more likely to 
report it, respectively.

Discussion

The present study used baseline data from a RCT 
from a representative sample of eighth grade stu-
dents from three cities in Brazil to investigate 
the relationship between this population and their 
non-problematic and problematic video game use. 
The literature on this topic mostly comes from 
high-income countries, meaning that this study 
is important as it broadens the understanding of 

Table 1. distribution of the sample according to sociodemo-
graphic variables, alcohol and tobacco use, bullying, clinical 
level mental health problems (sdQ), and non-problematic and 
problematic video game use (n = 3939).

n wgt% wgt95%ci

Sex
Boys 1910 49.40 [48.14; 50.66]
Girls 1984 50.60 [49.34; 51.86]

Age (years)
12 − 14 3848 92,24 [91.22; 93.15]
15 − 17 310 7,76 [6.85; 8.78]
average age  13.20 ± 0.84

ABEP scorea

 24.89 ± 9.30
a (45-100) 146 4.22 [3.64; 4.88]
B (29-44) 975 27.31 [25.04; 29.70]
c (17-28) 2122 53.97 [52.36; 55.57]
d/e (1-16) 657 14.51 [12.92; 16.26]

Adolescent 
Past-Year Drug 
Use
alcohol 1336 35.77 [34.49; 37.07]
tobacco 259 6.40 [5.79; 7.06]

Bullyingb

victim (from 1 yes) 1691 44.41 [43.06; 45.76]
Practitioner (from 

1 yes)
1052 28.10 [26.86; 29.38]

Psychological 
Attributesc

Hyperactivity/ 
inattention

638 17.12 [16.00; 18.29]

Prosocial Behavior 492 13.18 [12.49; 13.91]
conduct Problems 760 20.46 [19.33; 21.63]
Peer relationship 

Problems
492 12.95 [12.11; 13.83]

emotional 
symptoms

752 19.42 [18.54; 20.33]

Videogame 
Past-Year Use

3396 85.85 [85.05; 86.63]

Problematic Video 
Game Use

1077 28.17 [27.09; 29.28]

asocioeconomic status according to aBeP.
bolweus Bully/victim Questionnaire.
cstrengths and difficulties Questionnaire (sdQ).
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localized differences in video game use by exam-
ining adolescents in a low-income country. It was 
found that non-problematic video game playing 
is associated with being male, age, and bullying 
perpetration, while problematic video game play-
ing is associated with being male, alcohol and 
tobacco use, bullying perpetration and victimiza-
tion, as well as mental health problems. Brazilian 
data about sex differences are consistent with 
those of global studies, indicating that males are 
more at risk of both non-problematic and prob-
lematic playing than females.2 The hypothesis as 
to why this global trend in these sex differences 
was repeated in the present population includes 

the characteristics of the global video game 
industry, as there is a more frequent production 
of violent games8 which are usually more appeal-
ing and marketed to males than to females.51 Age 
differences in this sample were not significant, 
probably because the data were collected among 
eighth graders only, lowering the variability of 
ages among the adolescents.

Data here collected about the non-problematic 
use disconfirms the initial hypothesis, as Brazilian 
use (85.85%) was compatible to the world average 
(55% to 98.7%), and not below it.2 Even though 
consoles and games costs are higher in Brazil, 
the local market is very strong on mobile games, 

Table 3. logistic regression estimates for non-problematic video game use during the year prior to the according to sociode-
mographic variables, alcohol and tobacco use, bullying, and abnormal level mental health problems (sdQ) (crude and adjusted 
odds ratios).
  non-problematic video game use (n = 3939)

  univariate regression Multivariate regression

  cor 95%ic p-value aor 95%ic p-value

Male 6.57 [5.58; 7.72] <0.001 7.08 [6.00; 8.35] <0.001
Age 0.90 [0.85; 0.96] 0.001 0.79 [0.74; 0.84] <0.001
SESa

c 1.20 [1.03; 1.40] 0.019 – – –
B 1.82 [1.53; 2.15] <0.001 – – –
a 1.54 [0.97; 2.43] 0.063 – – –

Tobacco use 2.09 [0.73; 1.27] 0.832 – – –
Alcohol use 0.99 [0.86; 1.13] 0.855 – – –
Bullying Perpetration 1.44 [1.26; 1.64] <0.001 1.48 [1.28; 1.71] <0.001
Bullying Victimization 1.00 [0.89; 1.11] 0.932 – – –
Hyperactivity/ Inattention 0.91 [0.78; 1.06] 0.231 – – –
Prosocial Behavior 0.93 [0.77; 1.12] 0.461 – – –
Conduct Problems 1.13 [0.95; 1.33] 0.171 – – –
Peer Relationship Problems 1.06 [0.86; 1.29] 0.600 – – –
Emotional Symptoms 0.73 [0.64; 0.83] <0.001 – – –
areference group for socioeconomic status was the lowest level (d/e).

Table 4. logistic regression estimates for problematic video game use during the year prior to the according to sociodemo-
graphic variables, alcohol and tobacco use, bullying, and abnormal level mental health problems (sdQ) (crude and adjusted 
odds ratios).
  Problematic video game use (n = 3778)

  univariate regression Multivariate regression

  cor 95%ic p-value aor 95%ic p-value

Male 2.32 [2.11; 2.55] <0.001 3.43 [3.03; 3.89] <0.001
Age 1.15 [1.11; 1.20] <0.001 – – –
SESa

c 1.01 [0.88; 1.15] 0.919 – – –
B 1.19 [1.02; 1.37] 0.025 – – –
a 2.23 [1.69; 2.95] <0.001 – – –

Tobacco use 2.09 [1.80; 2.42] <0.001 1.20 [1.01; 1.44] 0.044
Alcohol use 1.64 [1.49; 1.79] <0.001 1.29 [1.16; 1.43] <0.001
Bullying Perpetration 2.57 [2.31; 2.84] <0.001 1.71 [1.49; 1.96] <0.001
Bullying Victimization 2.07 [1.90; 2.25] <0.001 1.74 [1.56; 1.93] <0.001
Hyperactivity/ Inattention 1.66 [1.47; 1.86] <0.001 1.31 [1.15; 1.49] <0.001
Prosocial Behavior 1.64 [1.40; 1.92] <0.001 1.35 [1.11; 1.63] 0.002
Conduct Problems 2.92 [2.61; 3.27] <0.001 2.03 [1.77; 2.31] <0.001
Peer Relationship Problems 2.26 [1.94; 2.62] <0.001 1.37 [1.15; 1.64] 0.001
Emotional Symptoms 1.89 [1.71; 2.09] <0.001 1.95 [1.73; 2.20] <0.001
areference group for socioeconomic status was the lowest level (d/e).
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that are less expensive.33 This explains Brazilian 
use not differing from the global average even 
though the local income is lower. The data about 
non-problematic use show that video gaming is 
highly prevalent among Brazilian teenagers; there-
fore, warrents further investigation.

The problematic use of video games was found 
to be highly prevalent (28.17%) in our study sam-
ple. This prevalence is more than three times 
higher than those in all of the samples investi-
gated in other countries, that range from 1.3% to 
19.9% worldwide.2 There is a limitation to these 
comparisons as the studies vary in population and 
scales used, but the magnitude of the difference 
places Brazilian adolescents at high risk, as this 
condition is associated with many negative behav-
iors and mental health problems.2 Some hypoth-
esize that the seemingly higher prevalence of the 
problematic use of video games in Brazil when 
compared to other countries may have to do with 
difficulties in engaging in activities concurrent 
with video game playing, as longer time playing 
is a risk factor for problematic use.7 These diffi-
culties – including poorer access to public services 
of leisure and sports and higher levels of violence 
– keep adolescents from going out to meet with 
friends and engage in offline activities.

The relationship between the problematic use 
of video games with both mental health symp-
toms and drug use that has been discussed in 
previous literature11,12, 16, 18, 22,23, 25,26, 30 was also 
found in this sample of Brazilian adolescents, as 
all drugs and mental health problems investigated 
here were more frequent among problematic 
users. These associations suggest that behavioral 
and mental health problems occur together, indi-
cating that programs that aim to help adolescents 
overcome either one of these conditions should 
target both of them as a unit.

The present study found a significant differ-
ence in bullying perpetration for both 
non-problematic and problematic video game 
players, while bullying victimization was signifi-
cantly higher among problematic video game 
players. How video game exposure relates to bul-
lying is unclear in the existing literature, as some 
studies find a correlation between them and some 
do not.52 These differences may be explained by 
the method used to assess adolescent behaviors, 

as well as the types of games played by the inves-
tigated sample, as different types of video games 
may lead to different effects on peoples’ behaviors.7

This study has some limitations. This was a 
cross-sectional survey nested in a RCT; therefore, 
it was not possible to determine the temporal 
sequence of the analyzed variables, which means 
that we cannot infer causality in the associations 
found. Also, the comparisons presented here were 
made regarding studies that used different meth-
ods than the present one. Other studies also used 
different scales to assess the information around 
this topic; therefore, accurate literature compar-
isons may be limited. Another limitation is that 
the presented data did not analyze the type of 
games played by the adolescents or the amount 
of time spent playing daily, which is shown in 
the literature to be significant in determining 
problematic use.3, 7,8 Regarding the methods used, 
the main limitations of this study are that 26.6% 
of the data is missing. The analysis represents 
only complete cases. The authors opted to not 
perform multiple imputation since the patterns 
of missing were not missing completely at ran-
dom or missing at random and, in this case, it 
is not possible to account for systematic differ-
ences. Another method limitation is the fact that 
the sample consisted of only public-school stu-
dents (that represent 82% of the total students 
enrolled in elementary school53) – private school 
students and adolescents that do not attend 
school were not considered.

Moreover, the present data was collected in 
March 2019, prior to the coronavirus pandemic 
that affected Brazil starting in the first school 
semester of 2020. As a result of social isolation 
measures adopted all over the world, video game 
use has spiked and has even been recommended 
by the general media.54–56 Therefore, new data 
should be gathered to understand how this 
unprecedented situation has changed the behav-
iors displayed in the present study.

As non-problematic and problematic digital 
media use is a recent field of study, especially in 
the Brazilian context, there are many suggestions 
for new research in order to understand how this 
population uses this type of media. This research 
found that richer adolescents are at higher risk 
of problematic use of video games, so future 
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research should also be conducted in private 
schools (which are usually attended by students 
with higher family incomes) to better assess this 
population. This research also found that many 
mental health problems are related to problematic 
video game use so future research could be con-
ducted with clinically relevant instruments to 
better understand the relationship between mental 
health, pro-social behaviors, and video game use. 
Further studies should also be conducted to bet-
ter understand why problematic use is so frequent 
in the population assessed here. As a high prev-
alence was found for problematic use, and its 
attendant problems, it is important that future 
studies focus on developing tools that may help 
screening adolescents in schools that are engaging 
in problematic playing, as part of a plan to help 
treat their associated conditions and develop a 
healthier gaming plan.

In conclusion, this study found that video 
game use is a highly common phenomenon in 
the population investigated here, and that prob-
lematic video game use has a particularly high 
prevalence in Brazil. Brazilian adolescents tend 
to spend time using videogames in a compatible 
way to the world average, but they seem more 
problematic than the world average. Problematic 
video game use is associated with all the behav-
ioral and mental health problems studied here. 
This indicates that Brazilian adolescents – a pop-
ulation not previously investigated under these 
conditions – are at particular risk and that future 
research should be conducted to broaden the 
understanding of these problems, as well as pro-
vide information on how to prevent and solve 
them. The current study will hopefully contribute 
to the understanding of the effects of 
non-problematic and problematic video game 
playing among adolescents.
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