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Aggressive Video Games Are Not a Risk Factor
for Mental Health Problems in Youth:

A Longitudinal Study
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Abstract

Recent preregistered studies and analyses have suggested that links between aggressive video games (AVGs) and
aggression-related outcomes may have been exaggerated in previous literature. However, concerns about AVGs
remain. Although the impact of aggressive games on aggressive behaviors has been the subject of approximately a
dozen preregistered studies, the potential impact of aggressive games on the player’s mental health symptoms has
not been the subject of similar preregistered analyses. In the current study, a sample of more than 3000 youth from
Singapore were examined by using preregistered analyses to determine whether early exposure to aggressive
games was predictive of anxiety, depression, somatic symptoms, or attention deficit hyperactivity disorder 2 years
later. Analyses suggested that exposure to AVGs is not a risk factor for later mental health symptoms.
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Introduction

The issue of the impact of aggressive video games
(AVGs) on players’ well-being has been of interest for

decades, leading to often furious debate among policy makers,
scholars, and professional guilds such as the American Psy-
chological Association (APA) and American Academy of
Pediatrics (AAP). Despite this, no consensus has been reached
regarding whether games do or do not lead to negative out-
comes among players.1 Although groups such as the APA and
AAP have often publicly expressed concern about aggressive
games, their public statements have themselves been criti-
cized for distorting the scientific evidence.2 In recent years,
the issue of aggressive outcomes has been the subject of
nearly a dozen preregistered studies, which limit researcher
degrees of freedom that may cause false positive results. Al-
most all of these preregistered studies or analyses have pro-
duced null results,3–5 with only one high-quality exception.6

Comparatively less attention has focused on mental health
symptoms as a potential outcome. One study7 found statisti-
cally significant relationships cross-sectionally between AVGs
and depression; though the effect sizes were below a level
(r = 0.10), some scholars suggest interpreting as hypothesis
supportive.8 This concern for false positive results among ef-
fect sizes below r = 0.10 occurs because in large datasets (more
than 5000 youth in the cited study) many ‘‘nonsense’’ results

may become ‘‘statistically significant’’ due to a combination of
greatly increased power and systematic methodological limi-
tations such as single responder bias, demand characteristics,
and common methods variance (for a demonstration of non-
sense false positives see4). Some studies suggest a small role
for AVGs in particular mental health outcomes such as atten-
tion deficit hyperactivity disorder (ADHD).9 However, overall,
meta-analyses of such studies suggest limited impact for AVGs
on mental health once other factors are controlled.10 However,
to date, to our knowledge no preregistered studies have con-
sidered this issue.

The current study

The current study involves a large dataset from Singapore
(henceforth simply ‘‘Singapore dataset’’) that has been used
by other authors in considering AVG effects [see3 for full
listing and discussion,(pp2–3)]. Continued concerns exist re-
garding the validity of previous studies using the Singapore
dataset as critical constructs (particularly violent game expo-
sure) were assessed differently between publications without
explanation, and there is significant evidence of researcher
degrees of freedom that may have caused some false positive
results.3 This does not mean the dataset is of poor quality, but
rather that the AVG variable, possibly among others, had been
calculated differently across studies rather than in a consistent
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manner, raising the possibility of researcher degrees of free-
dom and false positive results.

Employing a standardized (by which we mean employ-
ing a uniform set of questions and rules for assessing the
outcome) measure of AVGs from this dataset and using it
consistently can reduce false positive results. One recent
study proposed just such a measure.4 The current study adds
to the literature by employing this standardized AVG measure
as well as standardized versions of all outcome measures.
Second, theoretically relevant control variables will be em-
ployed, such as earlier outcome symptoms, family environ-
ment, and impulse control. Lastly, the study is preregistered
(https://osf.io/xbzgp), making it, to our knowledge, the first
preregistered study in the realm of violent game impacts on
mental health (though there have been prior preregistered
studies of aggression). This study tests the hypotheses that
AVG exposure in early youth will predict outcomes related to
depression, ADHD, anxiety, social phobia, and somatic
complaints 2 years later.

MAU5 c ethods

Participants

Participants in the current study were 3034 youth from
Singapore. For this sample 72.8 percent reported male gender.
The sample’s mean age at time 1 (T1) was 11.21 (SD = 2.06).
The mean age at time 3 (T3) was 13.12 (SD = 2.13). Most of
the sample comprised ethnic Chinese (72.6 percent), with
fewer Malay (14.2 percent), Indian (8.7 percent), and other
youth. Participants were surveyed three times at 1-year inter-
vals, with T2 occurring 1 year after T1, and T3 at 2 years.

Materials

All measures involved used Likert-scale items unless
otherwise described. Full-scale scores were averaged across
individual items. All control or predictor variables were as-
sessed at T1 unless otherwise noted, whereas all outcome
variables were assessed at T3 unless otherwise noted.

AVGs (main predictor). The current study specifically
adopted a standardized approach to accessing AVG previously
described for this study.4 Participants rated three video games
they currently played and their frequency of play. ESRB
(Entertainment Software Ratings Board) ratings for each of
the games were used to estimate violent content. For each
game, the ordinal value of the ESRB rating (1 = ‘‘EC’’ through
5 = ‘‘M’’) was multiplied by the average daily hours played.
A composite score was then averaged from the three games.
This measure provides us with an estimate of time spent
playing more AVGs. Employment of a standardized assess-
ment for aggressive game play can reduce spuriously high
effect sizes due to researcher degrees of freedom, resulting in
effect sizes that more approximate population effect sizes.

Demographics (control variables). Sex, age at T1, and
mother’s reported years of education were used as basic
control variables. Time spent gaming at T1 (hours per week)
was also used as a control variable as were the prescores (T1
or T2) for each outcome variable as described later. Pre-
scores are essential to control in longitudinal analyses.

For all variables listed later, standardized versions were
used. Unless noted later, all question items were used and
assessed as mean totals across items.

Family environment (control variable). Given evidence
that family environment can influence mental health, a six-item
measure of family environment was included (a = 0.7711).
Items asked about whether youth felt it was pleasant living at
home, whether they felt accepted, or whether there were too
many arguments.

Impulse control problems (control variable). Impulse
problems were measured by using a 14-item scale, which
assessed inattentiveness, impulsive behaviors, and excit-
ability (a = 0.67.12). This was included as a control given the
relationship between impulsivity and some mental health
outcomes such as ADHD.

Somatic complaints (outcome variable). Physical symp-
toms potentially due to stress were assessed by using a 10-item
scale related to issues such as back pain, headaches, etc.
(a = 0.86 at T1 and 0.88 at T313). Participants were asked how
often in the past month they had experienced symptoms such
as back pain, trouble sleeping, hand and wrist pain, etc.

Attention deficit/hyperactivity symptoms (ADHD, outcome
variable). ADHD symptoms were measured with an 18-
item scale (a 0.92 at wave 2 and 0.93 at wave 314). Items
asked about fidgeting, blurting out answers, and distracti-
bility. This scale was only administered during waves 2 and
3. As such, the T2 score was used as a control variable.

Depression (outcome variable). Depression was assessed
by using the Asian-American Depression Scale,15 to which
the original producers of the Singapore database added two
additional items (‘‘My sleep was restless’’ and ‘‘My appetite
was poor’’ from16). Questions were asked about hopeless-
ness, thoughts about dying, and persistent sadness. Coeffi-
cient alpha for this sample was 0.95 at wave 2 and 0.96 at
wave 3. This scale was only administered during waves 2 and
3. As such, the T2 score was used as a control variable.

Anxiety (outcome variable). Anxiety was assessed by
using a 20-item scale of child anxiety.17 Items asked about
the degree to which youth experienced nervousness, worrying,
and fears. Coefficient alpha was 0.90 at wave 2 and 0.92 at
wave 3. This scale was only administered during waves 2 and
3. As such, the T2 score was used as a control variable.

Social phobia (outcome variable). Social phobia was as-
sessed by using a 17-item scale.18 Questions were asked about
shyness around others, fear of interacting with others, or en-
gaging socially in public. Coefficient alpha was 0.93 at wave 2
and 0.92 at wave 3. This scale was only administered during
waves 2 and 3. As such, the T2 score was used as a control
variable.

Procedures

All analyses were preregistered as described earlier and
consisted of b AU6OLS regressions using pairwise deletion for
missing data (switching to list-wise deletion did not influence
results). All predictors were entered simultaneously, as we
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had no theoretical hierarchical model. Five regressions were
conducted, one for each of the mental health outcomes. In-
itially, a sixth regression was planned in the preregistration,
examining mental health predictors of AVG exposure at T3.
However, on examining the dataset, it became apparent that
ESRB ratings were not available for T3 as had initially been
expected. Failure to include this analysis was not due to any
results obtained. Control variables were consistent in each
case and consisted of age, sex, time spent gaming at T1,
mother’s education, impulse control at T1, family environ-
ment at T1 and the T1 (or in some cases for the mental health
outcomes where the T1 outcome wasn’t available, T2)
outcome variable. Consistent with scholarly recommen-
dations,8 a threshold of r = 0.10 was used for interpretation
as hypothesis supportive to reduce the potential for false
positive outcomes in large samples. Highest collinearity
diagnostics were at approximately variable inflation factor
of 2.2, which is acceptable. These were for the AVG and
time spent gaming variables, not surprisingly.

Results

Construct validity of measures

Two Confirmatory Factor Analyses (CFA) were conducted
to examine the factor validity of the measure using EQS6.1.
The first CFA combined all the outcome variables of Wave 2
data (Somatic Complaints, Depression, Anxiety, and Social
Phobia), and the second CFA combined all the control vari-
able measures (Family Environment, Impulse Control Pro-
blems, Attention Deficit/Hyperactivity Symptoms).

The results of the CFA for outcome variable measures
(Scaled v2 = 6331.87, degrees of freedom [df] = 2217, com-
parative fit index [AU7 c CFI] = 0.935,AU8 c NNFI = 0.931, root-mean-
squared error of approximation [RMSEA] = 0.028, 90 percent
confidence interval [CI] of RMSEA = 0.027–0.028) and the
control variable measures (Scaled v2 = 5901.42, df = 2213,
CFI = 0.942, NNFI = 0.938, RMSEA = 0.026, 90 percent CI of
RMSEA = 0.025–0.027) revealed acceptable fit indices, sup-
porting the factor validity of these measures.

Main results

Results from the regression equations are presented in
T1 c Table 1. All regression models were significant at p < 0.001

for the full model. As can be seen from the results, the most
consistent predictors of later mental health symptoms are
earlier mental health symptoms. Neither time spent gaming
nor AVG use specifically predicted later mental health
symptoms. Early problems with impulse control predicted
later ADHD, and early issues with family environment pre-
dicted later depression.

Discussion

The issue of whether AVGs impact player behavior con-
tinues to be controversial. Recent preregistered studies have
generally found little evidence to link AVGs to aggressive or
violent behavior. The current study sought to expand on this
work by conducting a preregistered analysis of the longitu-
dinal impact of AVGs on later mental health symptoms.
Results from this study suggest that playing AVGs has little
impact on later youth mental health problems. Likewise,
time spent gaming in general was not predictive of mental
health outcomes, with all effect sizes below our threshold of
evidence.

Current results fit with increasing data to suggest that the
impact of AVGs is less than had been previously thought.
Indeed, using such games may be typical for normal ado-
lescent development.19 This also suggests that society’s
fascination with the impact of video games may be particu-
larly well conceptualized via moral panic theory, wherein
presumed effects are exaggerated and stakeholders incen-
tivized to promote the idea of such impacts.20 Evidence
suggests that older adults tend to be most concerned about
the impact of games, consistent with moral panic theory.21

These results also suggest that, clinically, a focus on
AVGs is unlikely to be productive in understanding the de-
velopment of youth mental health issues, including ADHD.
This does not mean that other gaming issues such as patho-
logical gaming might not be involved in mental health.22

However, this does suggest caution in regards to how pro-
fessional guilds such as the APA and AAP discuss the impact
of games on mental health. Current results suggest that
professional guilds may wish to revise their public statements
on games to be more cautious in asserting either correlational
or causal links.

As with all studies, this one has several limitations. As
noted earlier, data on T3 AVG use were not available as been

Table 1. Main Hypotheses Regression Outcomes at T3

Predictor Somatic ADHD Depression Anxiety Social phobia

Female sex 0.060 -0.030 0.046 0.041 0.026
Age 0.082 0.130 0.053 0.053 0.024
T1 gaming time 0.093 0.024 0.061 -0.050 0.010
Mother’s Ed -0.035 0.021 -0.018 0.000 -0.032
T1 family Env. -0.063 -0.082 -0.102 -0.045 -0.032
T1 impulse control 0.055 0.159 0.078 0.059 0.055
T1 (or T2) outcome

variable
0.276 0.383 0.477 0.444 0.413

AVG exposure T1 -0.057 0.004 -0.054 0.043 -0.025
Full model statistics R2 = 0.132 R2 = 0.286 R2 = 0.312 R2 = 0.227 R2 = 0.190

F(8, 1846) = 35.14 F(8, 1833) = 91.57 F(8, 1821) = 104.60 F(8, 1834) = 66.96 F(8, 1805) = 52.81

Bolded values are statistically significant with a Bonferroni corrected alpha value of 0.008 adjusted for the six regressions and also
meeting the r = 0.10 threshold for interpretation. All effect sizes reported are standardized regression coefficients. T2 outcome scores were
used as controls for Depression, ADHD, Anxiety and Social Phobia.

ADHD, attention deficit hyperactivity disorder; AVG, aggressive video game.
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originally expected during the preregistration. All data are
correlational, despite the longitudinal design, so causal
claims cannot be made. The data come from a particular
sample of Singapore youth, and thus they cannot be gener-
alized to other cultures. And data in the current survey are
limited by their self-report nature. Nonetheless, the addition
of a preregistered analysis using standardized measurements
is a significant potential contribution to the field. Not all
control data for T1 were available for each outcome, and thus
T2 was used for some. This may create some inconsistencies
in the strength of control between analyses given changes in
adolescent development across that year.

Concluding thoughts

For nearly four decades, speculation has swirled about the
potential impact of AVGs. This study, as well as many other
recent studies, suggests that the harmful impact of such
games on youth well-being may have been greatly exag-
gerated. Increasingly, it appears that fictional media have
little impact on youth well-being.
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