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Developmental changes during adolescence may make youth susceptible to violent media effects. Two studies with
male adolescents (N1 = 241; N2 = 161; aged 12–17) examined how habitual and short-term violent video gaming may
affect emotion recognition and inhibitory control. We found that not habitual exposure to violent video games, but to
antisocial media content predicted worse emotion recognition. Furthermore, higher habitual exposure to violent games
predicted better inhibitory control over emotional stimuli in a stop signal task. However, short-term causal effects of
violent gameplay on adolescents were not found. While these results do not indicate a negative impact of violent video
games on young players, future research may further investigate possible effects of antisocial media content on adoles-
cents.
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Video games are among the most popular means of
digital entertainment and are subject of ongoing
debates among scholars and policy makers. Playing
video games may have positive effects (Granic,
Lobel, & Engels, 2014; Halbrook, O’Donnell &
Msetfi, 2019), especially on cognitive performance,
such as selective attention (Green & Bavelier, 2003).
However, the main concerns of the public debate
are focused on the effects of violent video games on
young players’ well-being (Lobel, Engels, Stone,
Burk, & Granic, 2017) and possible aggressive
behavior (Copenhaver, Mitrofan, & Ferguson, 2017).
This is in line with the General Aggression Model
(Allen, Anderson, & Bushman, 2018; Anderson &
Bushman, 2002), which states that repeated violent
video game exposure would result in aggressive
behavior. However, not all studies on youth aggres-
sion and violent video games support the General
Aggression Model (cf. Ferguson et al., 2015). More-
over, meta-analyses indicated only very small
effects of violent video games on children and ado-
lescents’ aggression in correlational (r = .04), experi-
mental (r = .09), and longitudinal studies (r = .08)
(Ferguson, 2015; Prescott, Sargent, & Hull, 2018). In
addition to the small effect sizes, research on vio-
lent video games and aggression suffers from publi-
cation bias (Hilgard, Engelhardt & Rouder, 2017),
unstandardized measures of aggression (Elson,

Mohseni, Breuer, Scharkow, & Quandt, 2014), and
no consensus among scholars regarding aggressive
outcomes of violent games (Ivory et al., 2015). These
issues make the available evidence in the field
ambiguous, whereas its societal and scientific rele-
vance warrants further study on the effects of vio-
lent video games on adolescents.

Therefore, the current work focused on more
subtle and indirect changes that might be affected
by exposure to violent video games (Ferguson &
Konijn, 2015). Specifically, we investigated the
recognition of emotional faces and the inhibition of
reaction over emotional stimuli. In a correlational
Study 1, we aimed to test the relationships of habit-
ual exposure to violent video games with emotion
recognition and inhibitory control. In an experimen-
tal Study 2, we aimed to test the short-term effects
of violent video gameplay on emotion recognition
and inhibitory control. In both studies, we focused
on adolescents: 12- to 17-year-old boys. We selected
this age group for two reasons: because of a high
prevalence of (violent) video gaming among teen-
agers (Rideout, 2015), and because adolescence as a
key period for social development (Blakemore &
Robbins, 2012). Adolescents are especially sensitive
to negative emotional stimuli, which could play an
important role in the development of inhibitory
control and emotion recognition (Cohen-Gilbert &
Thomas, 2013; Tottenham, Hare, & Casey, 2011).
Theoretically, such emotional sensitivity could be
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decreased by exposure to violent video games,
resulting in desensitization, which might have an
impact on social cognition and underlie (anti)social
behavior (Carnagey, Anderson, & Bushman, 2007).
However, early adolescents were rarely tested in
this context. Therefore, the current work would
extend previous research, by investigating whether
younger players are more susceptible to violent
video game effects than late adolescents.

Adolescent Players of Violent Video Games

In general, adolescence is a sensitive period for
social and cognitive skill development (Blakemore &
Robbins, 2012; Crone & Dahl, 2012). This sensitivity
may explain why adolescents might be especially
susceptible to violent media effects (Crone & Konijn,
2018; Konijn, Veldhuis, Plaisier, Spekman & den
Hamer, 2015). Developmental changes in adoles-
cents’ brains make them hypersensitive to rewards
(Blakemore & Robbins, 2012; Padmanabhan, Geier,
Ordaz, Teslovich, & Luna, 2011; Telzer, 2016). This is
important in the context of (violent) video games,
which provide adolescents with immediate feedback
and rewards for successful game performance
(Konijn & Achterberg, 2020). However, adolescents’
hypersensitivity to rewards, goal flexibility, and
increased brain plasticity could work as a double-
edged sword in the context of video gameplay
(Fuhrmann, Knoll, & Blakemore, 2015). While it may
create opportunities for adolescents to learn differ-
ent skills by playing video games, it may also
increase possible susceptibilities when it comes to
playing violent first-person shooting games or fight-
ing games. Given that such games reward violent in-
game actions, violent game exposure may in turn
affect adolescent players’ emotional, cognitive, and
self-regulatory processes such as emotion recogni-
tion and inhibitory control over emotional stimuli.

Emotion Recognition

Emotion recognition plays a crucial role in affec-
tively understanding others. The ability to ade-
quately recognize negative emotions in people, for
example, seeing a victim in distress, initiates an
accurate reaction that may work as a ‘violence inhi-
bition mechanism’, limiting the probability of vio-
lent behavior and increasing prosocial tendencies
(Blair, 1995; Blair, Colledge, Murray, & Mitchell,
2001). Deficits in recognition of negative emotions
were found in samples characterized with antiso-
cial behavior problems (Marsh & Blair, 2008), for
example, in adolescent offenders (Bowen, Morgan,

Moore, & van Goozen, 2014; Gonzalez-Gadea et al.,
2014) and in children with disruptive behavior
diagnosis (Hunnikin, Wells, Ash, & van Goozen,
2019). Emotion recognition was found to be related
to trait empathy (Besel & Yuille, 2010). Further,
emotion recognition shows an ongoing develop-
ment throughout adolescence (Thomas et al., 2007),
which is accompanied by changes in cerebral white
and gray matter volume (Kilford, Garrett, & Blake-
more, 2016). Research suggests existing gender dif-
ferences in emotion recognition development:
adolescent boys were in general slower and less
sensitive to emotional expressions (Lee et al., 2013),
as well as less accurate in recognition of emotions
than girls (Tottenham et al., 2011).

Inhibitory Control

Inhibitory control refers to the ability to inhibit
inappropriate reactions to (emotional) impulses
(Muraven, 2012) and is an important skill to limit
potential aggressive behavior (cf. I3 theory, Slotter
& Finkel, 2011). Problems with inhibitory control
were found in samples characterized by aggressive
behavior, such as violent male adult offenders (Mei-
jers, Harte, Meynen, & Cuijpers, 2017) and juvenile
offenders (Chen, Chiou, & Ko, 2019; Zhang, Wang,
Liu, Song, & Yang, 2017). Development of inhibi-
tory control during adolescence is driven by
changes in relevant brain networks (Blakemore &
Robbins, 2012; Casey & Caudle, 2013; Constantini-
dis & Luna, 2019), for example, maturation of the
prefrontal cortex, a key brain region involved in
inhibition. Disruption of inhibitory control develop-
ment may have serious impact on adolescents’
future life. For example, a longitudinal study found
that lower levels of inhibitory control in early ado-
lescence predicted higher risk of delinquency in the
future (from middle adolescence to emerging adult-
hood) (Fosco, Hawk, Colder, Meisel, & Lengua,
2019). Given the risk of exposure to violent games
to enhance aggressive tendencies (Allen et al.,
2018), it is important to study inhibitory control as
a possible underlying mechanism of such exposure
in adolescents. Further, according to the reflective
impulsive model (Hofmann, Friese, & Strack, 2009;
Strack & Deutsch, 2004), multiple repetitions of the
same actions may stimulate automatic schemata of
behavior, supporting impulsive reactions and low-
ering chances for successful inhibitory control.
Based on these insights, we expected that frequent
repetitions of violent actions in a game would con-
tribute to automatization of such actions, decreasing
inhibitory control capacities.
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Furthermore, inhibitory control is an effortful act
and may become even more challenging when one
faces distractors such as negative emotional content
(Kalanthroff, Cohen, & Henik, 2013). The ability to
accurately regulate one’s negative emotions is cru-
cial in successfully inhibiting impulsive aggressive
actions (Davidson, Putnam, & Larson, 2000). For
instance, problems with inhibitory control over
emotional faces (angry vs. neutral) were found in
adults with higher trait aggressiveness (Pawliczek
et al., 2013). In addition, lower disgust sensitivity
predicts higher levels of aggression (Pond et al.,
2012).

Developmental research highlights gender differ-
ences and improvements in emotion regulation
from adolescence to adulthood (Cohen-Gilbert &
Thomas, 2013; Tottenham et al., 2011), marked in
adolescents with a decreased activity of the ventro-
medial prefrontal cortex, involved in affect regula-
tion (Hare et al., 2008). Moreover, age-related
differences in inhibitory control over emotional
faces marked early adolescence as a period when
youth’s inhibition may be especially sensitive to
negative emotional stimuli (Cohen-Gilbert & Tho-
mas, 2013). However, the existing literature is
divided about the effect of negative emotions on
inhibitory control in adolescents: whether negative
emotions may disrupt inhibitory control or facili-
tate it (Farbiash & Berger, 2016).

Given that negative emotional stimuli occur fre-
quently in violent video games, we were interested
in examining emotion recognition and inhibitory
control over negative emotional stimuli in adoles-
cents as important cognitive and affective processes
that may be affected by playing violent video
games. Because adolescent boys and girls differ in
emotion recognition (Lee et al., 2013), inhibitory
control over emotional faces (Tottenham et al.,
2011), as well as in exposure to violent video
games (Rideout, 2015), we focused on adolescent
boys only to avoid gender as a possible cofounding
factor in the current study.

Emotion Recognition, Inhibitory Control, and
Violent Video Games

Several studies have explored emotion recognition
and inhibitory control in the context of playing vio-
lent video games. Most previous studies on emo-
tion recognition in this context focused on reaction
times; participants were asked to detect as fast as
possible a change in emotional expression in a
morphing faces paradigm. Earlier studies found
that faster recognition of faces morphing from

neutral to angry than from neutral to happy was
related to exposure to media violence (Kirsh,
Mounts, & Olczak, 2006) and was a short-term
effect of violent video gameplay (Kirsh & Mounts,
2007). However, a recent cross-sectional study
using the same morphing face paradigm showed
no differences in recognition of sadness vs. anger
or pain vs. happiness between players of action
violent games and non-video game players (Pichon
et al., 2020). Furthermore, a cross-sectional study
using a different facial recognition task found that
participants highly exposed to violent games recog-
nized disgusted faces less accurately than the con-
trol group (Diaz, Wong, Hodgins, Chiu, & Goghari,
2016). However, they also recognized fearful
expressions more accurately and faster than nonga-
mers. This was explained by gamers’ faster recog-
nition of fear that would indicate a virtual danger
to which they are alerted to quickly respond in
order to reach their in-game goals. Given the lim-
ited and mixed evidence on the accuracy of emo-
tion recognition in the violent gaming context, we
aimed to contribute to the existing literature by
examining how exposure to violent media content
and violent games would relate to (Study 1) and
affect (Study 2) accuracy of recognizing negative
facial expressions in a relatively large adolescent
sample.

Until now, a correlational study showed that
exposure to violent media content can be related to
lower inhibition performance in a Stroop task espe-
cially in adolescents diagnosed with disruptive
behavior disorder (Kronenberger et al., 2005).
Moreover, an experimental study using a go/no-go
task during functional magnetic resonance imaging
found lower brain activity in the right dorsolateral
prefrontal cortex in adolescents who played a vio-
lent video game (vs. a nonviolent game), possibly
indicative of reduced inhibitory control abilities
(Hummer et al., 2010).

An interesting avenue to further investigate the
effects of violent video games on inhibitory control
is using emotional stimuli. Theoretically, there are
two possible effects of violent video games in this
context. First, habitual violent video game exposure
may dysregulate inhibitory control over negative
emotional stimuli due to stimulation of automatic
schemata of behavior. On the other hand, exposure
to violent video games could make players insensi-
tive to emotional stimuli (Carnagey et al., 2007),
which could lead to better inhibitory control over
emotional stimuli. Thus far, results on this topic
using different neuroimaging approaches and
behavioral tasks are mixed.
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In two functional magnetic resonance imaging
studies, adolescents performed an emotional Stroop
task. An experimental study indicated that short-
term violent gameplay (vs. nonviolent gameplay)
led to higher involvement of the right amygdala
and lower activity in the medial prefrontal cortex,
suggesting stronger emotional distraction (Wang
et al., 2009). In contrast, a correlational study found
a relationship between lower activation of the right
amygdala and higher habitual media violence
exposure (Kalnin et al., 2011), suggesting lower
sensitivity to violent words. Further, in two stud-
ies, adults performed an emotional Stop Signal
Task with event-related potential measurements.
Both studies found lower amplitudes of brain
activity over happy expressions related to habitual
violent gaming (Stockdale, Morrison, Palumbo,
Garbarino, & Silton, 2017) and as a result of watch-
ing a violent movie compared with a nonviolent
movie (Stockdale, Morrison, Kmiecik, Garbarino, &
Silton, 2015). This suggests that players of violent
games used less cognitive resources to inhibit
behavior over happy stimuli. However, no behav-
ioral differences (in reaction times) were found
between happy and fearful faces during the emo-
tional Stop Signal Task (Stockdale et al., 2015,
2017).

A possible mismatch between the described
findings could be due to the use of a different task:
emotional Stroop task vs. emotional Stop Signal
Task. Previous study indicated low intercorrela-
tions between the Stroop task and Stop Signal Task
among adolescents (Khng & Lee, 2014), suggesting
that these tasks measure different aspects of inhibi-
tory control. Moreover, developmental differences
in inhibitory control over emotional stimuli
between adolescents and adults could also con-
tribute to such mismatch between previous find-
ings. Finally, an important factor could be
differences in exposure to violent video games (ha-
bitual vs. experimental; Engelhardt et al., 2011).

In all, these results indicate that adolescents, as
avid video game players, are of special interest to
study the effects of violent video games on inhibi-
tory control over emotional stimuli. While the dis-
cussed above results are based on correlational and
experimental studies with late adolescents and
adults, it has not yet been examined in early-late
adolescents with the emotional Stop Signal Task.

Current Study

Addressing the gaps mentioned above, the aim of
the current studies was to test whether violent

video game exposure is associated with and affects
emotion recognition and inhibitory control in ado-
lescents (aged 12–17). Specifically, we tested
whether exposure to violent video games would be
related to (Study 1; H1) and would result in (Study
2; H2) less accurate emotion recognition and
weaker inhibitory control skills in adolescents.
Moreover, in both studies, we were interested in
the age of participants as a possible moderating
factor, expecting that the effect of violent video
games would become less pronounced with age
from early to late adolescence (H3). Further, we
explored general exposure to antisocial media con-
tent as an additional predictor (Study 1) and a
moderator (Study 2) (RQ1). Finally, habitual violent
video game exposure was explored as a moderator
of short-term experimental exposure to violent (vs.
nonviolent) video game content (Study2; RQ2). We
did not have a specific expectation regarding the
direction of this moderation, since we did not pres-
elect participants with high vs. low levels of habit-
ual violent video game exposure for Study 2.
Theoretically, the moderation could reflect either
an increased or a decreased sensitivity to the short-
term exposure in participants with high levels of
habitual violent video game exposure (Engelhardt
et al., 2011; Stockdale et al., 2017).

STUDY 1

The first study aimed to test how habitual violent
video game exposure would relate to emotion
recognition and inhibitory control over emotional
stimuli in a correlational design.

Method

Participants. Dutch adolescent boys (N = 241;
power analysis in Supplementary Materials), aged
12 to 17 years (M = 14.16; SD = 1.37), participated
in this study. Active consent was obtained both
from all participants and their parents. The study
was approved by the Institutional Ethical Review
Board.

Procedure. Participants were tested in individ-
ual conditions at a school laboratory. They filled in
a survey measuring general exposure to video
games, antisocial media content exposure, violent
video game exposure, and the personality traits:
empathy, sensation seeking, and physical aggres-
siveness. Next, they completed three computer
tasks. The first two tasks (Inquisit 4, 2015) mea-
sured inhibitory control and emotion recognition in
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a randomized order. The last task measured per-
spective taking (discussed elsewhere). After com-
pleting about 30-min procedure, participants were
debriefed and rewarded.

Materials. Emotion recognition. The Facial
Expressions Matching Test (FEMT; Szczygieł,
Buczny, & Bazi�nska, 2012) was used to assess
recognition of four negative facial expressions: dis-
gust, fear, anger, and sadness, presented by both
female and male actors (Ekman & Friesen, 1976).
The participant’s task was to match the emotional
expression presented in the center of a computer
screen with one of the three emotional expressions
presented at the bottom of the screen (Figure S1).
There was only one correct answer per trial. In all,
participants responded in 14 randomized trials to
56 pictures of emotional faces (in sets of four). The
task started with two training trials with feedback
on correct or incorrect answers followed by 12
experimental trials without feedback. Participants
were instructed to respond the most accurate and
fastest as they could. However, there was no time
limit and each trial was displayed until a response
was given. Therefore, the reaction times of emotion
recognition (in milliseconds) are treated as an addi-
tional measure in this task. Correctness of facial
expression recognition is considered as the main
indicator in the FEMT.

Inhibitory control. A modified version of the
Stop Signal Task (Verbruggen & Logan, 2008; Ver-
bruggen, Logan, & Stevens, 2008) was used to
assess inhibitory control over emotional stimuli by
including pictures of emotional faces to the emo-
tional Stop Signal Task (Buczny & Miedzobrodzka,
2019; Pawliczek et al., 2013). An assumption of the
task is that processing of emotional faces may
interfere with an ongoing inhibition process
(Kalanthroff et al., 2013; Verbruggen & De Houwer,
2007). The task consisted of three blocks: (1) a
training block with feedback (10 trials), and two
blocks in randomized order; (2) disgust vs. neutral
faces (38 trials); and (3) angry vs. neutral faces (38
trials).

Examples of go and stop trials in both blocks are
presented in Figure 1. In the go trials, participants
were instructed to react as fast as possible to the
appearing faces (go stimuli) by pressing “E” key-
board button when they saw an emotional face and
pressing “N” keyboard button when they saw a
neutral face. In the stop trials, when a stop signal
was presented through headphones, they were
asked to inhibit their response and not press any

button. Proportion of go trial to stop trials was
75%–25%, respectively.

An indicator of inhibitory control was the aver-
age Stop Signal Reaction Time (SSRT). Weaker inhi-
bitory control was reflected with higher SSRT,
meaning that a person needed more time to suc-
cessfully inhibit a reaction. SSRT was calculated
automatically in milliseconds (ms) only for the stop
trials at the end of each block, separately for anger
and disgust blocks (Verbruggen et al., 2008).
Because we did not have a specific expectation for
different emotions, SSRT for disgusted faces and
angry faces were averaged into SSRT average (DV)
(Figure 1).

Measures. Frequency of gaming. Participants
were asked two questions about their frequency of
playing video games on an average weekday (scale
from 1 = “0 hours” to 9 = “7 hours or more”) and

FIGURE 1 Examples of a go trial (a) and a stop trial (b) in the
emotional Stop Signal Task (emoSST; Buczny & Miedzobrodzka,
2019). In total, 72 pictures from the NimStim dataset (Tottenham
et al., 2009) presenting disgust, angry, or neutral faces (24 per
each emotion) were used in the emoSST.
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on an average weekend day (scale from
1 = “0 hours” to 8 = “11 hours or more”) (den
Hamer, Konijn, & Bushman, 2017; Rideout, Foehr,
& Roberts, 2010).

Habitual violent video game exposure
(VVGE). Participants were asked to do the follow-
ing: (1) name their three favorite video games; (2)
rate how frequently they played each title (1 = al-
most never, 5 = almost every day); and (3) rate how
violent they consider each named video game
(1 = not violent at all, 4 = very violent) (Andersen &
Dill, 2000). Pan European Game Information (PEGI)
ratings were used to evaluate every video game
title named by a participant to provide an objective
measure of violent content (Busching et al., 2015).
Each game containing violence (violence PEGI
label) and age label 12+, 16+, or 18+ was coded as
a violent game (coded as 1, 2, and 3, respectively).
Each game not containing violence (no violence
PEGI label) and age label 3+, 7+, or 12+ was coded
as a nonviolent game (coded as 0). Frequency of
playing violent video games was summed. The
final violent video game exposure index was com-
puted as a multiplication of the sum of frequencies
of playing violent video games with the sum of the
objective violent content rating (based on PEGI),
divided by the number of violent video games
named by a participant, and was used as a contin-
uous variable in all analyses.

We introduced several improvements to the
VVGE index by Anderson and Dill (2000). First,
our index was based on the objective PEGI violent
content ratings, also ensuring that the same game
was rated in the same way across the whole sam-
ple. The scale of the violent content rating ranged
from 0 (3+, 7+, 12+, nonviolent) to 3 (18+, violent),
ensuring that exposure nonviolent games would
not influence the final score. Moreover, our rating
was based only on the frequencies of playing vio-
lent video games, excluding the frequencies of
playing nonviolent video games. Finally, we took
into account only the number of the violent video
games named by participants, and not all games.

Antisocial content media exposure. Antisocial con-
tent media exposure (CME) was measured with the
antisocial subscale (12 items) of the Content-based
Media Exposure questionnaire (den Hamer et al.,
2017), validated for adolescent samples. Sample
item: ‘How often do you watch (on the Internet/
TV/games/mobile phone/DVD) people who shoot
at another person?’ Scale ranged from 1 (never) to 5
(very often). Cronbach’s alpha = .89. We included
this subscale to examine whether habitual exposure

to violence in all sorts of media could contribute to
the expected effects of violent video games.

Trait empathy. A short version of the basic
empathy scale (Jolliffe & Farrington, 2006) in Dutch
translation (den Hamer et al., 2017) was used to
measure trait empathy. Participants were asked to
indicate how much they agree with 10 items on a
5-point scale ranging from 1 (does not describe me at
all) to 5 (describes me very well). An example item: ‘I
get easily carried away by the feelings of others.’ A
higher score on this scale reflects higher trait empa-
thy; Cronbach’s alpha (this study) = .56.

Trait sensation seeking. Trait sensation seeking
was measured with a questionnaire of Stephenson,
Hoyle, Palmgreen, and Slater (2003) with three
added items (e.g., ‘I wish my life was more excit-
ing’) in Dutch translation (den Hamer et al., 2017).
Scale ranged from 1 (does not describe me at all) to 5
(describes me very well); Cronbach’s alpha = .88.

Trait aggressiveness. The physical aggression
subscale of the Aggression Questionnaire (Buss &
Perry, 1992) in Dutch translation (Konijn, Nije Bij-
vank, & Bushman, 2007) was used. The subscale
consisted of nine items, for example: ‘I get into
fights a little more than the average person’. Scale
ranged from 1 (does not describe me at all) to 5 (de-
scribes me very well); Cronbach’s alpha = .84.

Analysis plan. All analyses were performed in
SPSS, version 26 (IBM SPSS Statistics, version 26.0:
IBM Corp, Armonk, NY, USA). The main hypothe-
ses were tested with hierarchical regressions
because the main predictor (habitual violent video
game exposure) was continuous. Further, by apply-
ing step-by-step multiple hierarchical regression,
we could test possible effects of other variables of
interest. Given the different covariates for each
dependent variable, we ran two separate regression
models. We used trait empathy as a covariate in the
analyses for emotion recognition as empathy is
related to emotion recognition skills (Besel & Yuille,
2010). We used trait physical aggressiveness as a
covariate for inhibitory control analyses since this
trait may affect inhibitory control (Pawliczek et al.,
2013) and predict automatic reactions toward angry
faces (Veenstra, Schneider, Bushman, & Koole,
2016). All variables included in the regressions were
mean-centered to avoid multicollinearity.

Emotion recognition. To test H1a, a hierarchical
regression was performed with emotion recognition
correctness (% of correct responses) as a dependent
variable, including the following predictors in
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separate steps: (1) VVGE; (2) age; (3) antisocial
CME; (4) trait empathy; and (5) two interactions:
VVGE x age and antisocial CME 9 age.

Inhibitory control. To test H1b, a hierarchical
regression was performed with Stop Signal Reac-
tion Time average (measured in milliseconds; ms)
as a dependent variable, including the following
predictors in separate steps: (1) VVGE; (2) age; (3)
antisocial CME; (4) trait physical aggressiveness;
and (5) two interactions: VVGE x age and antisocial
CME 9 age. Two exploratory hierarchical regres-
sions applied the same predictors for SSRT for the
two emotion types separately (i.e., SSRT disgust
and SSRT anger; see Supplementary Materials).

Results

Preliminary analyses. Descriptive statistics
including all measures are presented in Table 1.
See Supplementary Materials for details of frequen-
cies of (violent) video gaming (Tables S1–S3) and
zero-order correlations (Table S4).

Hypotheses testing. Emotion recognition.
Results of the hierarchal regression analysis
revealed that habitual violent video game exposure
was not associated with emotion recognition accu-
racy, failing to support H1. However, higher

exposure to antisocial media content was related
with less accurate emotion recognition (RQ1). Fur-
thermore, older age predicted more accurate emo-
tion recognition, reflecting developmental
differences in this skill. Also, higher trait empathy
(covariate) was related to more accurate emotion
recognition. Finally, interactions between habitual
violent video game exposure by age and antisocial
media content exposure by age were not signifi-
cant, not supporting H3. Details of this analysis are
presented in Table 2. Moreover, in order to show
the effects of habitual exposure to violent video
games and antisocial media exposure as main pre-
dictors separately, we run two additional regres-
sion analyses (see Supplementary Materials,
Table S5), which confirmed the main
findings.. Inhibitory control. Results of the
hierarchal regression analysis for inhibitory control
revealed that both habitual violent video game
exposure and antisocial media content exposure
were significantly related with inhibitory control.
However, contrary to the expectations (H1; RQ1),
higher levels of habitual violent video game expo-
sure and antisocial CME were related to better inhi-
bitory control (shorter SSRT). Results of regressions
for two separate Stop Signal Task blocks (anger
and disgust; Table S7) were in line with the results
for the SSRT average. Furthermore, age signifi-
cantly predicted inhibitory control, reflecting the
developmental differences between participants
such that younger adolescents had weaker inhibi-
tory control (longer SSRT) than late adolescents.
The effect of trait physical aggressiveness (covari-
ate) was not significant. Finally, interactions
between habitual violent video game exposure by
age and antisocial media content exposure by age
were not significant, not supporting H3. Details of
this analysis are presented in Table 3. Moreover,
the results of additional regression analyses for vio-
lent video game exposure and antisocial media
content exposure as separate predictors showed the
same results (Table S6). Finally, the results of addi-
tional regressions for two separate emotional Stop
Signal Task blocks (anger and disgust) were in line
with the main results (Table S7).

Conclusion

The results indicated that not habitual exposure to
violent video games, but exposure to antisocial
content in different sorts of media was related to
lower accuracy of emotion recognition in adoles-
cents. Moreover, older adolescents were better in
emotion recognition, reflecting developmental

TABLE 1
Mean Values and Standard Deviations of the Main Variables in

the Study 1 (N = 239) and the Study 2 (N = 161)

Variable
Study 1 Study 2
M (SD) M (SD)

1. VVGE 14.58 (8.28) 14.14 (10.06)
2. CME 2.39 (0.75) 2.15 (0.75)
3. Age 14.16 (1.37) 13.66 (1.11)
4. Empathy 3.09 (0.49) 3.15 (0.46)
5. Aggression 2.19 (0.76) 2.07 (0.80)
6. S.Seeking 2.35 (1.01) 2.41 (1.02)
7. FEMT.CORR 66.37 (13.00) 67.81 (13.03)
8. FEMT.RT 3946.32 (2236.14) 4237.99 (2218.66)
9. SSRT.Ave 452.23 (89.73) 476.63 (99.64)
10. SSRT.Disgust 439.48 (97.05) 470.49 (113.77)
11. SSRT.Anger 464.98 (104.80) 482.77 (109.44)

Note. Aggression = trait aggressiveness; CME = antisocial
content media exposure; Empathy = trait empathy;
FEMT.CORR = correctness of emotion recognition in the Facial
Expression Matching Test (FEMT; %); FEMT.RT = mean reaction
time of emotion recognition in the FEMT (in milliseconds);
S.Seeking = trait sensation seeking; SSRT.Anger = Stop Signal
Reaction Time for angry faces (emoSST; ms); SSRT.Ave = SSRT
average; SSRT.Disgust = Stop Signal Reaction Time for disgust
faces (emoSST; ms); VVGE = violent video game exposure.

1410 MIEDZOBRODZKA, KONIJN, AND KRABBENDAM



TABLE 2
Hierarchical Regression Analysis Predict-
ing Correctness of Emotion Recognition as

Measured with the FEMT (Study 1;
N = 229)

FEMT Correctness

DR2 B SE b t p 95% CI

Step 1 .000
VVGE .00 .00 .012 0.18 .858 [–.002, .002]
Step 2 .007
VVGE .00 .00 .002 0.03 .975 [–.002, .002]
Age .01 .01 .083 1.25 .214 [–.004, .020]
Step 3 .024†

VVGE .00 .00 .018 0.27 .787 [–.002, .003]
Age .01 .01 .121 1.76 .077 [–.001, .024]
CME –.03 .01 –.162 –2.38 .018 [–.056, –.003]
Step 4 .036**
VVGE .00 .00 .072 1.06 .288 [–.001, .004]
Age .01 .01 .135 2.02 .045 [.001, .025]
CME –.03 .01 –.160 –2.39 .017 [–.055, –.003]
Empathy .06 .02 .199 2.95 .004 [.018, .096]
Step 5 .005*
VVGE .00 .00 .080 1.17 .243 [–.001, .004]
Age .01 .01 .136 2.03 .044 [.001, .026]
CME �.03 .01 –.153 –2.27 .024 [–.055, –.002]
Empathy .06 .02 .204 3.00 .003 [.019, .097]
VVGE 9 Age .00 .00 –.035 –0.53 .598 [–.002, .001]
CME 9 Age .01 .01 .067 1.00 .318 [–.008, .027]
Total adj. R2 .047*

Note. CME = antisocial content media exposure; Empathy = trait empathy. CI based
on 5000 bootstrap samples; VVGE = violent video game exposure.
†p < .1; *p < .05; **p < .01; ***p < .001.

TABLE 3
Hierarchical Regression Analysis Predict-
ing Inhibitory Control as Measured with

the emoSST (Study 1; N = 228)

SSRT Average

DR2 B SE b t p 95% CI

Step 1 .028*
VVGE –1.87 0.73 –.168 –2.57 .011 [–3.251, –0.432]
Step 2 .038***
VVGE –1.59 3.72 –.143 –2.22 .028 [–2.948, –0.158]
Age –12.85 4.22 –.197 –3.05 .003 [–20.864, –4.852]
Step 3 .022***
VVGE –1.422 0.72 –.128 –1.99 .048 [–2.802, 0.006]
Age –10.57 4.29 –.162 –2.46 .014 [–18.924, –2.311]
CME –18.49 7.87 –.155 –2.35 .020 [–34.376, –3.628]
Step 4 .003***
VVGE –1.49 0.72 –.134 –2.07 .040 [–2.861, –0.072]
Age –10.18 4.31 –.156 –2.36 .019 [–18.474, –1.837]
CME –21.68 8.68 –.182 –2.50 .013 [–39.907, –3.917]
Aggression 7.27 8.36 .062 0.87 .386 [–10.135, 24.607]
Step 5 .013***
VVGE –1.56 0.72 –.141 –2.17 .031 [–2.932, –0.132]
Age –10.59 4.32 –.163 –2.45 .015 [–19.156, –2.303]
CME –22.81 8.68 –.191 –2.63 .009 [–40.613, –4.371]
Aggression 5.19 8.46 .044 0.61 .540 [–12.660, 22.429]
VVGE 9 Age 0.06 0.51 .007 0.12 .909 [–.785, 0.998]
CME 9 Age –10.95 6.03 –.120 –1.82 .071 [–21.772, –0.712]
Total adj. R2 .081***

Note. CI based on 5000 bootstrap samples. Aggression = trait physical aggressive-
ness; CME = antisocial content media exposure; VVGE = violent video game exposure
†p < .1; *p < .05; **p < .01; ***p < .001.

EMOTION, INHIBITION, AND VIOLENT GAMES 1411



differences in this skill. These results hold while
controlling for trait empathy, which was positively
related to emotion recognition. Finally, exposure to
antisocial media content or habitual violent video
game exposure did not interact with age, indicating
that the influence of media exposure does not
change from early to late adolescence.

Contrary to our hypothesis, both higher levels of
exposure to violent games and violent content in
general media better inhibitory control. Perhaps,
exposure to violent media content, especially vio-
lent games, made adolescents less sensitive to emo-
tional stimuli, which in turn resulted in better
inhibitory control over negative facial expressions.
Results also showed that inhibitory control
increased with age, reflecting the developmental
maturation of this skill. Finally, no interactions
were observed between age and exposure to vio-
lent video games or violent media content in gen-
eral, indicating that the influence of media
exposure on inhibitory control does not change
during the transition from early to late adolescence.
Insights from the Study 1 are further considered in
the general discussion. Since no causality can be
inferred from the correlational findings from Study
1, we performed an experimental study to investi-
gate any causal link between violent video games
with emotion recognition and inhibitory control.

STUDY 2

The aim of the second study was to test in an
experimental setting whether short-term exposure
to violent (vs. nonviolent) video games would cau-
sally affect emotion recognition (H2a) and inhibi-
tory control for emotional faces (H2b), and whether
this effect would be moderated by age (H3), antiso-
cial media exposure (RQ1), and habitual violent
video game exposure (RQ2).

Method

Participants. Dutch adolescent boys partici-
pated in this experiment (N = 161; Mage = 13.66;
SD = 1.11; age range 12–16 years). All participants
and their parents gave active consent to participate
in the study. The experiment has been approved
by the Institutional Ethical Review Board.

Procedure and design. The experiment took
place under similar conditions as in Study 1: par-
ticipants were tested individually at a school labo-
ratory. After obtaining participant’s consent, the

study started with the same questionnaire as in
Study 1. Next, participants were randomly
assigned to play either a violent (n = 81) or nonvio-
lent (n = 80) game for 30 min (between-participants
design). Immediately afterward, they answered
manipulation check questions and continued with
three computer tasks measuring emotion recogni-
tion, inhibitory control, and perspective taking (re-
ported elsewhere), the same as in Study 1. After
completing the 60-min procedure, they were
debriefed and rewarded.

Materials

Measures. All measures, including habitual
exposure to violent video games, antisocial content
media exposure (Cronbach’s alpha antisocial
scale = .89), and three personality traits: trait empa-
thy (Cronbach’s alpha = .57), trait aggressiveness
(Cronbach’s alpha = .89), and trait sensation seek-
ing (Cronbach’s alpha = .90), were the same as in
Study 1.

Video Game Manipulation. Participants were
randomly assigned to play one of the four video
games for 30 min, which is comparable to other
studies using violent game manipulations on social
outcomes and found significant effects after 25 min
(Engelhardt et al., 2011) or 20 min of exposure
(Konijn et al., 2007). In the violent game condition
(n = 81), participants played a shooting game Call
of Duty: Black Ops II (2012; PEGI 18+; n = 42) or a
fighting game Mortal Kombat (2011; PEGI 18+;
n = 39). In the nonviolent game condition (n = 80),
participants played a racing game Gran Turismo 5
(2010; PEGI 3+; n = 38) or a soccer game FIFA 15
(2014; PEGI 3+; n = 42). See details in Supplemen-
tary Materials.

Video Games Experience Check. Participants
answered six questions (Engelhardt, Mazurek, Hil-
gard, Rouder, & Bartholow, 2015) checking how
they experienced the gameplay. See details in Sup-
plementary Materials.

Computer tasks. The two dependent variables,
emotion recognition and inhibitory control, were
measured through the same computer tasks as
described in Study 1: Facial Expressions Matching
Test and emotional Stop Signal Task, respectively.

Analysis plan. After preliminary analyses
including a manipulation check (t-test between the
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two game conditions), we tested hypotheses in (M)
ANOVA.

Emotion recognition. Predictions regarding an
effect of short-term violent gameplay (H2a), and its
interactions with age (H3a), antisocial CME (RQ1a),
and VVGE (RQ2a) were tested in ANOVA. Emo-
tion recognition correctness was a dependent vari-
able and game was a between-fixed factor (violent
vs. non-violent). Age, antisocial CME, and VVGE
were included as possible moderators of the game
effect. Finally, trait empathy was included as a
covariate.

Inhibitory control. Predictions regarding an
effect of short-term violent gameplay (H2b) and its
interactions with age (H3b), antisocial CME
(RQ1b), and VVGE (RQ2b) were tested in MAN-
OVA. SSRT average was a main dependent vari-
able, and game was a between-fixed factor (violent
vs. nonviolent). Age, antisocial CME, and VVGE
were included as possible moderators of the game
effect. Finally, trait physical aggressiveness was
included as a covariate. Moreover, SSRT anger and
SSRT disgust were explored as two dependent
variables in Supplementary Materials based on the
same analysis.

Results

Preliminary analyses. Descriptive statistics
including all measures are presented in Table 1.
See Tables S8–S10 for frequencies of (violent) video
gaming and Table S11 for zero-order correlations.

Manipulation check. Results of a t-test showed
that participants who played a violent video game
in the laboratory perceived it as more violent
(M = 5.36; SD = 1.73) than the group who played a
nonviolent video game (M = 1.6; SD = 0.48; t
(156) = –14.79; p < .001; d = 2.34), confirming that
the video game manipulation worked according to
expectations. Moreover, participants found playing
a violent video game more challenging, more inter-
esting, and more engaging as compared to playing
a nonviolent game (Table S12).

Hypotheses testing. Emotion recogni-
tion. Results of the ANOVA showed no main
effect of game on emotion recognition correctness
(p = .689), failing to support H2a on short-term
effects of violent video gameplay. Furthermore, no
main effect of age was found (p = .497). Likewise,
the covariates were not significant: habitual violent
video game exposure (p = .769), antisocial CME
(p = .608), and trait empathy (p = .112). No

significant interaction effects were observed
between game by age (p = .983), game by habitual
violent video game exposure (p = .886), and game
by antisocial CME (p = .147), thus not supporting
H3 and RQ1. See detailed results in Table 4.

Inhibitory control. A MANOVA analysis showed
no main effect of game on inhibitory control:
p = .945, neither for disgusted faces (p = .950), nor
for angry faces (p = .759), failing to support H2b
about short-term effects of violent game exposure
on inhibitory control. A main effect of age was
found for overall SSRT (p = .031), reflecting a
developmental effect: the older the adolescent par-
ticipants, the better their inhibitory control (i.e.,
shorter SSRT). Furthermore, the effects of covari-
ates were not found: habitual violent video game
exposure (p = .819), antisocial CME (p = .374), and
trait aggressiveness (p = .260). Finally, no interac-
tion effects on inhibitory control were found for
game by age (p = .920), game by habitual violent
video game exposure (p = .670), and game by anti-
social CME, p = .854 (RQ1). Detailed results are
presented in Table 5. SSRT results for separate
emotions (disgust and anger block) are included in
Table S11.

Conclusion

Results of Study 2 did not support hypotheses
regarding the causal effects of short-term exposure
to a violent video game on accuracy of emotion
recognition and inhibitory control over emotional
faces. Moreover, neither age, nor habitual violent
video game exposure or antisocial media exposure
moderated the tested relationships. However,
results indicated a developmental effect of age on
inhibitory control, which is in line with Study 1.

TABLE 4
Results of the ANOVA Analysis for Emotion Recognition as

Measured with the FEMT (Study 2; N = 156)

Effect F(1, 147) p g2

Game 0.16 .689 <.01
Age 0.47 .497 <.01
VVGE 0.09 .769 <.01
CME 0.26 .608 <.01
Empathy 2.56 .112 .02
Game 9 Age <0.01 .983 <.01
Game 9 VVGE 0.02 .886 <.01
Game 9 CME 2.12 .147 .01

Note. CME = antisocial content media exposure; Empa-
thy = trait empathy; VVGE = violent video game exposure.
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GENERAL DISCUSSION

In two studies, correlational and experimental, we
aimed to investigate the relationships and short-
term effects, respectively, of exposure to violent
video games on emotion recognition and inhibi-
tory control in early adolescents. In addition, we
explored the roles of age and exposure to general
antisocial media content in the tested relationships.
Results of the correlational Study 1 indicated that
not specifically habitual exposure to violent video
games (H1), but rather general exposure to antiso-
cial content in all kinds of media (RQ1) was
related to worse recognition of negative emotions.
Both habitual exposure to violent games (H1) and
antisocial content exposure (RQ1) predicted better
inhibitory control for negative emotional facial
expressions in others. Moreover, in the experimen-
tal Study 2, we observed no short-term effects of
violent video gameplay on emotion recognition
and inhibitory control (H2). Further, no interaction
effects were found between age and habitual vio-
lent video game exposure, antisocial content media
exposure, or a violent game manipulation (H3).
Finally, no interaction effects were found between
the effect of game manipulation (violent vs. nonvi-
olent) and antisocial media content exposure
(RQ1) or habitual exposure to violent video games
(RQ2).

The finding that habitual exposure to violent
video games was not negatively related to emotion
recognition skills (Study 1) does not support our
H1. While this is in line with the results on the
relationship between action (violent) gaming and
speed of emotion recognition (Pichon et al., 2020),
it is not in line with the recent findings on the

relationship between habitual violent gaming and
lower accuracy of emotion recognition (Miedzo-
brodzka, Buczny, Konijn, & Krabbendam, 2021).
Moreover, our finding that antisocial media content
exposure was negatively related to accuracy of
emotion recognition contributes to and further
extends previous research on violent media expo-
sure and speed of emotion recognition (Kirsh et al.,
2006). A possible explanation for such mismatch in
our findings could be that violent video games are
not the only source of antisocial media content.
Our results suggests that exposure to antisocial
content in all sorts of media (not specifically in
video games) predicts worse emotion recognition.
Finally, our results contribute to earlier findings,
since the effect of antisocial media content could be
generalized to various negative emotions, not only
disgust (Diaz et al., 2016).

Furthermore, our findings showed better inhibi-
tory control over emotional stimuli related to
higher exposure to violent video games and antiso-
cial media exposure (Study 1). This is not in line
with earlier research indicating that exposure to
violent video games (violent media) was related to
decreased inhibitory control skills in adolescents
(Hummer et al., 2010; Kronenberger et al., 2005)
and to greater emotional distraction during inhibi-
tory processes (Kalnin et al., 2011; Wang et al.,
2009). However, our findings from Study 1 are in
line with the outcomes of Stockdale et al. (2015),
Stockdale et al. (2017) who also found more effi-
cient inhibitory control related to habitual violent
video game exposure and as a result of watching a
violent movie, but in adult samples. A possible
mechanism explaining our results for inhibitory
control is desensitization to negative emotional
stimuli related to habitual violent video game
exposure and exposure to antisocial media content
(Carnagey et al., 2007), which would also be in line
with our findings for emotion recognition. It seems
that at the cost of lower sensitivity to emotional
faces, exposure to antisocial media content in gen-
eral (not necessarily to violent video games) could
make adolescents less distracted by the emotional
stimuli and more efficient in inhibitory control in
the emotional Stop Signal Task. This aligns with
earlier research involving different cognitive tasks
with emotional stimuli (Bailey & West, 2013; Bai-
ley, West, & Anderson, 2010; Stockdale et al., 2015,
2017), which we could now show for adolescents.

Our contrasting findings with decreased inhibi-
tory control skills in adolescents (Hummer et al.,
2010; Kronenberger et al., 2005) may be further
explained by differences with previous research in

TABLE 5
Results of the MANOVA Analysis for Overall SSRT as Mea-

sured with the emoSST (Study 2; N = 156)

Effect

SSRT overall

F(2, 146) p g2

Game 0.06 .945 <.01
Age 3.54 .031 .05
VVGE 0.20 .819 <.01
CME 0.99 .374 .01
Aggression 1.36 .260 .02
Game 9 Age 0.08 .920 <.01
Game 9 VVGE 0.40 .670 .01
Game 9 CME 0.16 .854 <.01

Note. Aggression = trait physical aggressiveness; CME = anti-
social content media exposure; VVGE = violent video game
exposure.
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measurement of inhibitory control, use of emo-
tional stimuli, and different age groups. First, other
studies used different measures of inhibitory con-
trol: Stroop task (Bailey et al., 2010; Kronenberger
et al., 2005) or go/no-go task (Hummer et al.,
2010), while we used the Stop Signal Task, which
is a more precise measure of response inhibition
(cf. Cohen & Lieberman, 2010). Second, in contrast
to negative words in the Stroop task, where the
participant’s task is to name the color of the ink
(Wang et al., 2009; Kalnin et al., 2011), we used the
Stop Signal Task with negative emotional faces,
similarly as Stockdale et al. (2015), Stockdale et al.
(2017). People process negative words differently
than negative emotional faces (Bayer & Schacht,
2014). Third, we tested early-late adolescents (aged
12–17), while previous research relating violent
media/game exposure to inhibitory control
included late adolescents and young adults. Given
developmental improvements in inhibitory control
over emotional stimuli (Cohen-Gilbert & Thomas,
2013), habitual and short-term violent gaming may
have differently affected our younger players than
the older players in previous research.

Our findings mainly contribute to the growing
body of literature on how violent video games may
affect adolescents. The results point to the role of
habitual exposure to violent video games in
explaining changes in inhibitory control over emo-
tional faces. However, they also indicated that
habitual exposure to antisocial media content in
general (which was not specific to violent video
games) explained changes in accuracy of emotion.
Thus, our results are in line with the violent media
desensitization model (Carnagey et al., 2007), pre-
dicting that habitual exposure to violent media
content leads to lower sensitivity to emotional
stimuli, which could contribute to more efficient
inhibitory control over emotional faces. However,
since the observed relationships in Study 1 were
only correlational, and we have not found a signifi-
cant effect of the violent game experiment in Study
2, we cannot claim causality of the observed associ-
ations and we cannot exclude an alternative expla-
nation for Study 1. Participants who showed
difficulties with emotion recognition were also
more often exposed to antisocial media content in
general, and participants who exhibited a stronger
ability to inhibit their reactions to negative emo-
tional faces have been exposed more often to vio-
lent content in video games and antisocial content
in other media. Future studies could further inves-
tigate the effects of violent video games on adoles-
cents to clarify the direction of these observations

and explore the possible impact on adolescent
development from a longitudinal perspective.

Findings of age-related differences in inhibitory
control in the current studies contribute to the
developmental literature. Our results are in line
with the research showing developmental changes
in emotion recognition (Thomas et al., 2007) and in
inhibition (Cohen-Gilbert & Thomas, 2013; Fosco
et al., 2019), which may be further connected to the
broader research on risk taking in adolescence
(Blakemore & Robbins, 2012). Finally, our results
indicated that negative emotions may disrupt inhi-
bitory control by consuming attentional resources
in normally developing adolescents (Farbiash &
Berger, 2016).

LIMITATIONS AND FUTURE DIRECTIONS

Our studies have several limitations. Although the
emotion recognition measurement through the
Facial Expressions Matching Task and inhibitory
control with the emotional Stop Signal Task are
validated measures (Szczygieł et al., 2012; Ver-
bruggen & Logan, 2008), they do not allow to ana-
lyze correctness of recognition for different
emotions separately, or inhibitory control for emo-
tional vs. neutral faces. This limits comparisons
with other studies, which measured emotion recog-
nition of emotions separately for each emotion (cf.,
Kirsh et al., 2006; Diaz et al., 2016).

Furthermore, despite guidelines how to best
measure habitual violent video game exposure
(Busching et al., 2015), this measurement is used
quite flexibly across different studies, making com-
parison with our results for habitual violent gam-
ing measure more difficult. In the current work, we
followed Anderson and Dill (2000) measuring gen-
eral violent gaming frequencies based on a 5-point
scale, whereas other work asked for the amount of
daily hours spent on violent gameplay in the past
month (Miedzobrodzka et al., 2021). Differences in
measurement likely contributed to different out-
comes. Therefore, future studies should measure
frequencies of gaming based on direct estimates
(e.g., hours per day or per week; Fikkers, Pio-
trowski, & Valkenburg, 2016), or telemetry data
(Johannes, Vuorre, & Przybylski, 2021). Moreover,
in the current studies, we measured and compared
both subjective (Anderson & Dill, 2000) and objec-
tive violence ratings (based on PEGI), which
showed that subjective violence ratings were
underestimated (see Supplementary Materials).
Therefore, we used only the objective ratings in
our analyses. Therefore, we suggest that future
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studies should measure habitual violent video
game exposure based on objective violence ratings
to enable a better standardization of video game
content ratings.

Some limitations related to the experimental
Study 2 could explain the lack of significant short-
term effects of playing violent video games. The
manipulation check indicated that, besides the
expected difference in perceived game violence,
playing a violent video game was more challeng-
ing, interesting, and engaging as compared to play-
ing a nonviolent game. These between-game
differences might have influenced the expected vio-
lent video game manipulation effect. Future studies
could limit the differences in the games used for a
manipulation by editing one game into a violent
and nonviolent condition (cf. Gentile, Swing,
Anderson, Rinker, & Thomas, 2016) or to pretest
different video games in adolescent samples
(Konijn et al., 2007).

A possible alternative explanation for a lack of
effects of experimental manipulation in Study 2
could be the duration of violent gameplay. How-
ever, 30-min exposure in our experiment was com-
parable with other studies that found significant-
effects violent gameplay (cf., Engelhardt et al.,
2011; Konijn et al., 2007). Based on that, the dura-
tion of the exposure should not explain the lack of
effects. We suggest that future meta-analyses on
violent video games should use time of (experi-
mental) violent game exposure as a possible mod-
erator to recommend how long such manipulation
should last to observe an expected effect.

Moreover, despite a sufficiently large sample
size for this experiment, video game conditions
were not counterbalanced in terms of habitual vio-
lent video game exposure level. In fact, participants
who played a violent game in the experiment only
had a slightly higher habitual exposure level than
participants who played a nonviolent game. Future
studies could preselect participants with high vs.
low habitual violent video game exposure levels
based on a larger sample (cf., Engelhardt et al.,
2011; N = 2000, university students).

Finally, our findings cannot be generalized to
female samples, since we only tested male partici-
pants. We focused on adolescent boys only due to
gender-related developmental changes in emotion
recognition (Lee et al., 2013) and inhibitory control
(Tottenham et al., 2011). However, it would be
interesting to look at developmental gender differ-
ences related to violent media exposure in future
studies.

CONCLUSION

Our correlational Study 1 indicated that not habit-
ual exposure violent video games, but exposure to
antisocial content in all sorts of media was related
to less accurate recognition of negative emo-
tional faces, which only partially confirmed our
expectations.

Interestingly, both habitual exposure to violent
video games and antisocial media content were
related to better inhibitory control over emotional
stimuli. We applied the violent media desensitiza-
tion model to explain these findings. Frequent
exposure to antisocial media content (beyond vio-
lent video games) may make adolescents insensi-
tive to emotional stimuli which in turn could help
young players to not be distracted by emotional
content and better perform in the inhibitory con-
trol task. However, causal directions of these rela-
tionships were not found in the experimental
Study 2. Thus, our results do not indicate that
violent video games may have a negative impact
on young gamers. Future research in adolescents
may further investigate cognitive and emotional
processes, which may be affected by exposure to
antisocial media content. While effects of such
exposure may be beneficial in a game environ-
ment, they may be less desired for social and cog-
nitive development. Since both of our studies
showed that inhibitory control improves with age,
it seems important to further study developmental
trajectories of this skill in the antisocial media
exposure context.

FUNDING

This work was supported by the Dutch Research
Council (NWO) Research Talent Grant [406-15-301,
2015], and LK was supported by a European Research
Council (ERC) consolidator grant [648082, 2014].

REFERENCES

Allen, J., Anderson, C., & Bushman, B. (2018). The gen-
eral aggression model. Current Opinion in Psychology,
19, 75–80. https://doi.org/10.1016/j.copsyc.2017.03.034

Anderson, C. A., & Bushman, B. J. (2002). Human aggres-
sion. Annual Review of Psychology, 53, 27–51. https://
doi.org/10.1146/annurev.psych.53.100901.135231

Anderson, C. A., & Dill, K. E. (2000). Video games and
aggressive thoughts, feelings, and behavior in the labo-
ratory and in life. Journal of Personality and Social Psy-
chology, 78, 772–790. https://doi.org/10.1037/0022-
3514.78.4.772

1416 MIEDZOBRODZKA, KONIJN, AND KRABBENDAM

https://doi.org/10.1016/j.copsyc.2017.03.034
https://doi.org/10.1146/annurev.psych.53.100901.135231
https://doi.org/10.1146/annurev.psych.53.100901.135231
https://doi.org/10.1037/0022-3514.78.4.772
https://doi.org/10.1037/0022-3514.78.4.772


Bailey, K., & West, R. (2013). The effects of an action
video game on visual and affective information pro-
cessing. Brain Research, 1504, 35–46. https://doi.org/
10.1016/j.brainres.2013.02.019

Bailey, K., West, R., & Anderson, C. (2010). A negative
association between video game experience and proac-
tive cognitive control. Psychophysiology, 47, 34–42.
https://doi.org/10.1111/j.1469-8986.2009.00925.x

Bayer, M., & Schacht, A. (2014). Event-related brain
responses to emotional words, pictures, and faces – A
cross-domain comparison. Frontiers in Psychology, 5,
1106. https://doi.org/10.3389/fpsyg.2014.01106

Besel, L., & Yuille, J. (2010). Individual differences in
empathy: The role of facial expression recognition. Per-
sonality and Individual Differences, 49, 107–112. https://
doi.org/10.1016/j.paid.2010.03.013

Blair, R. (1995). A cognitive developmental approach to
morality: Investigating the psychopath. Cognition, 57,
1–29. https://doi.org/10.1016/0010-0277(95)00676-p

Blair, R. J. R., Colledge, E., Murray, L. K., & Mitchell, D.
G. V. (2001). A selective impairment in the processing
of sad and fearful expressions in children with psycho-
pathic tendencies. Journal of Abnormal Child Psychology,
29, 491–498. https://doi.org/10.1023/A:1012225108281

Blakemore, S., & Robbins, T. (2012). Decision-making in
the adolescent brain. Nature Neuroscience, 15, 1184–
1191. https://doi.org/10.1038/nn.3177

Bowen, K. L., Morgan, J. E., Moore, S. C., & van Goozen,
S. H. M. (2014). Young offenders’ emotion recognition
dysfunction across emotion intensities: Explaining
variation using psychopathic traits, conduct disorder
and offense severity. Journal of Psychopathology and
Behavioral Assessment, 36, 60–73. https://doi.org/10.
1007/s10862-013-9368-z

Buczny, J., & Miedzobrodzka, E. (2019, March). Stop or
go: Disgust and anger expressions moderate inhibitory
control. Poster presented at the International Conven-
tion of Psychological Science, Paris. https://doi.org/
10.17605/OSF.IO/AS7HC

Busching, R., Gentile, D., Krah�e, B., M€oller, I., Khoo, A.,
Walsh, D., & Anderson, C. (2015). Testing the reliabil-
ity and validity of different measures of violent video
game use in the United States, Singapore, and Ger-
many. Psychology of Popular Media Culture, 4, 97–111.
https://doi.org/10.1037/ppm0000004

Buss, A., & Perry, M. (1992). The aggression question-
naire. Journal of Personality and Social Psychology, 63,
452–459. https://doi.org/10.1037/0022-3514.63.3.452

Carnagey, N., Anderson, C., & Bushman, B. (2007). The
effect of video game violence on physiological desensi-
tization to real-life violence. Journal of Experimental
Social Psychology, 43, 489–496. https://doi.org/10.1016/
j.jesp.2006.05.003

Casey, B., & Caudle, K. (2013). The teenage brain. Current
Directions in Psychological Science, 22, 82–87. https://
doi.org/10.1177/0963721413480170

Chen, C. -Y., Chiou, C. -R., & Ko, C. -H. (2019). Juveniles
with a history of violent behavior show cognitive

performance and electrophysiology consistent with
inhibitory control and emotional feedback processing
problems. Aggressive Behavior, 45, 6–17. https://doi.
org/10.1002/ab.21792

Cohen, J. R., & Lieberman, M. D. (2010). The common
neural basis of exerting self-control in multiple
domains. In R. R. Hassin, K. N. Ochsner, & Y. Trope
(Eds.), Self control in society, mind, and brain (pp. 141–
162). Oxford: Oxford University Press. https://doi.
org/10.1093/acprof:oso/9780195391381.003.0008

Cohen-Gilbert, J., & Thomas, K. (2013). Inhibitory control
during emotional distraction across adolescence and
early adulthood. Child Development, 84, 1954–1966.
https://doi.org/10.1111/cdev.12085

Constantinidis, C., & Luna, B. (2019). Neural substrates
of inhibitory control maturation in adolescence. Trends
in Neurosciences, 42, 604–616. https://doi.org/10.1016/
j.tins.2019.07.004

Copenhaver, A., Mitrofan, O., & Ferguson, C. (2017). For
video games, bad news is good news: News reporting
of violent video game studies. Cyberpsychology, Behav-
ior, and Social Networking, 20, 735–739. https://doi.org/
10.1089/cyber.2017.0364

Crone, E., & Dahl, R. (2012). Understanding adolescence
as a period of social–affective engagement and goal
flexibility. Nature Reviews Neuroscience, 13, 636–650.
https://doi.org/10.1038/nrn3313

Crone, E., & Konijn, E. (2018). Media use and brain
development during adolescence. Nature Communica-
tions, 9, 588. https://doi.org/10.1038/s41467-018-
03126-x

Davidson, R. J., Putnam, K. M., & Larson, C. L. (2000).
Dysfunction in the neural circuitry of emotion regula-
tion – A possible prelude to violence. Science, 289, 591–
594. https://doi.org/10.1126/science.289.5479.591

den Hamer, A., Konijn, E., & Bushman, B. (2017). Mea-
suring exposure to media with antisocial and prosocial
content: An extended version of the Content-based
Media Exposure Scale (C-ME2). Communication Methods
and Measures, 11, 289–299. https://doi.org/10.1080/
19312458.2017.1375089

Diaz, R. L., Wong, U., Hodgins, D. C., Chiu, C. G., &
Goghari, V. M. (2016). Violent video game players and
non-players differ on facial emotion recognition.
Aggressive Behavior, 42, 16–28. https://doi.org/10.1002/
ab.21602

Ekman, P., & Friesen, W. V. (1976). Pictures of facial affect.
Palo Alto, CA: Consulting Psychologists Press.

Elson, M., Mohseni, M., Breuer, J., Scharkow, M., &
Quandt, T. (2014). Press CRTT to measure aggressive
behavior: The unstandardized use of the competitive
reaction time task in aggression research. Psychological
Assessment, 26, 419–432. https://doi.org/10.1037/
a0035569

Engelhardt, C., Bartholow, B., Kerr, G. & Bushman, B.
(2011). This is your brain on violent video games: Neu-
ral desensitization to violence predicts increased
aggression following violent video game exposure

EMOTION, INHIBITION, AND VIOLENT GAMES 1417

https://doi.org/10.1016/j.brainres.2013.02.019
https://doi.org/10.1016/j.brainres.2013.02.019
https://doi.org/10.1111/j.1469-8986.2009.00925.x
https://doi.org/10.3389/fpsyg.2014.01106
https://doi.org/10.1016/j.paid.2010.03.013
https://doi.org/10.1016/j.paid.2010.03.013
https://doi.org/10.1016/0010-0277(95)00676-p
https://doi.org/10.1023/A:1012225108281
https://doi.org/10.1038/nn.3177
https://doi.org/10.1007/s10862-013-9368-z
https://doi.org/10.1007/s10862-013-9368-z
https://doi.org/10.17605/OSF.IO/AS7HC
https://doi.org/10.17605/OSF.IO/AS7HC
https://doi.org/10.1037/ppm0000004
https://doi.org/10.1037/0022-3514.63.3.452
https://doi.org/10.1016/j.jesp.2006.05.003
https://doi.org/10.1016/j.jesp.2006.05.003
https://doi.org/10.1177/0963721413480170
https://doi.org/10.1177/0963721413480170
https://doi.org/10.1002/ab.21792
https://doi.org/10.1002/ab.21792
https://doi.org/10.1093/acprof:oso/9780195391381.003.0008
https://doi.org/10.1093/acprof:oso/9780195391381.003.0008
https://doi.org/10.1111/cdev.12085
https://doi.org/10.1016/j.tins.2019.07.004
https://doi.org/10.1016/j.tins.2019.07.004
https://doi.org/10.1089/cyber.2017.0364
https://doi.org/10.1089/cyber.2017.0364
https://doi.org/10.1038/nrn3313
https://doi.org/10.1038/s41467-018-03126-x
https://doi.org/10.1038/s41467-018-03126-x
https://doi.org/10.1126/science.289.5479.591
https://doi.org/10.1080/19312458.2017.1375089
https://doi.org/10.1080/19312458.2017.1375089
https://doi.org/10.1002/ab.21602
https://doi.org/10.1002/ab.21602
https://doi.org/10.1037/a0035569
https://doi.org/10.1037/a0035569


(Journal of Experimental Social Psychology, 47(5), 1033–
1036. https://doi.org/10.1016/j.jesp.2011.03.027

Engelhardt, C., Mazurek, M., Hilgard, J., Rouder, J., &
Bartholow, B. (2015). Effects of violent-video-game
exposure on aggressive behavior, aggressive-thought
accessibility, and aggressive affect among adults with
and without autism spectrum disorder. Psychological
Science, 26, 1187–1200. https://doi.org/10.1177/
0956797615583038

Farbiash, T., & Berger, A. (2016). Children’s inhibitory
control when facing negative emotions. Recent develop-
ments in neuroscience research on human motivation. In:
Advances in motivation and achievement (Vol. 19, pp.
321–347). Bingley: Emerald Group Publishing Limited.
https://doi.org/10.1108/S0749-742320160000019011

Ferguson, C. (2015). Do angry birds make for angry chil-
dren? A meta-analysis of video game influences on
children’s and adolescents’ aggression, mental health,
prosocial behavior, and academic performance. Per-
spectives on Psychological Science, 10, 646–666. https://
doi.org/10.1177/1745691615592234

Ferguson, C. J., Barr, H., Figueroa, G., Foley, K., Gal-
limore, A., LaQuea, R., . . . Garza, A. (2015). Digital poi-
son? Three studies examining the influence of violent
video games on youth. Computers in Human Behavior,
50, 399–410. https://doi.org/10.1016/j.chb.2015.04.021

Ferguson, C., & Konijn, E. (2015). She said/he said: A
peaceful debate on video game violence. Psychology of
Popular Media Culture, 4, 397–411. https://doi.org/10.
1037/ppm0000064

Fikkers, K., Piotrowski, J., & Valkenburg, P. (2016).
Assessing the reliability and validity of television and
game violence exposure measures. Communication
Research, 44, 117–143. https://doi.org/10.1177/
0093650215573863

Fosco, W., Hawk, L., Colder, C., Meisel, S., & Lengua, L.
(2019). The development of inhibitory control in ado-
lescence and prospective relations with delinquency.
Journal of Adolescence, 76, 37–47. https://doi.org/10.
1016/j.adolescence.2019.08.008

Fuhrmann, D., Knoll, L., & Blakemore, S. (2015). Adoles-
cence as a sensitive period of brain development.
Trends in Cognitive Sciences, 19, 558–566. https://doi.
org/10.1016/j.tics.2015.07.008

Gentile, D., Swing, E., Anderson, C., Rinker, D., & Tho-
mas, K. (2016). Differential neural recruitment during
violent video game play in violent- and nonviolent-
game players. Psychology of Popular Media Culture, 5,
39–51. https://doi.org/10.1037/ppm0000009

Gonzalez-Gadea, M. L., Herrera Murcia, E., Parra, M.,
Gomez Mendez, P., Baez, S., Manes, F., & Ibanez, A.
(2014). Emotion recognition and cognitive empathy
deficits in adolescent offenders revealed by context-
sensitive tasks. Frontiers in Human Neuroscience, 8, 850.
https://doi.org/10.3389/fnhum.2014.00850

Granic, I., Lobel, A., & Engels, R. C. M. E. (2014). The
benefits of playing video games. American Psychologist,
69, 66–78. https://doi.org/10.1037/a0034857

Green, C., & Bavelier, D. (2003). Action video game mod-
ifies visual selective attention. Nature, 423, 534–537.
https://doi.org/10.1038/nature01647

Halbrook, Y. J., O’Donnell, A. T., & Msetfi, R. M. (2019).
When and how video games can be good: A review of
the positive effects of video games on well-being. Per-
spectives on Psychological Science, 14, 1096–1104.
https://doi.org/10.1177/1745691619863807

Hare, T., Tottenham, N., Galvan, A., Voss, H., Glover, G.,
& Casey, B. (2008). Biological substrates of emotional
reactivity and regulation in adolescence during an
emotional Go-Nogo Task. Biological Psychiatry, 63, 927–
934. https://doi.org/10.1016/j.biopsych.2008.03.015

Hilgard, J., Engelhardt, C. R., & Rouder, J. N. (2017).
Overstated evidence for short-term effects of violent
games on affect and behavior: A reanalysis of Ander-
son et al (2010). Psychological Bulletin, 143(7), 757–774.
https://doi.org/10.1037/bul0000074

Hofmann, W., Friese, M., & Strack, F. (2009). Impulse
and self-control from a dual-systems perspective. Per-
spectives on Psychological Science, 4, 162–176. https://
doi.org/10.1111/j.1745-6924.2009.01116.x

Hummer, T., Wang, Y., Kronenberger, W., Mosier, K.,
Kalnin, A., Dunn, D., & Mathews, V. (2010). Short-
term violent video game play by adolescents alters
prefrontal activity during cognitive inhibition. Media
Psychology, 13, 136–154. https://doi.org/10.1080/
15213261003799854

Hunnikin, L., Wells, A., Ash, D., & van Goozen, S.
(2019). The nature and extent of emotion recognition
and empathy impairments in children showing disrup-
tive behaviour referred into a crime prevention pro-
gramme. European Child & Adolescent Psychiatry, 29,
363–371. https://doi.org/10.1007/s00787-019-01358-w

Inquisit 4 [Computer software] (2015). Seattle, WA: Mil-
lisecond Software.

Ivory, J. D., Markey, P. M., Elson, M., Colwell, J., Fergu-
son, C. J., Griffiths, M. D., . . . Williams, K. D. (2015).
Manufacturing consensus in a diverse field of schol-
arly opinions: A comment on Bushman, Gollwitzer,
and Cruz (2015). Psychology of Popular Media Culture, 4,
222–229. https://doi.org/10.1037/ppm0000056

Johannes, N., Vuorre, M., & Przybylski, A. (2021). Video
game play is positively correlated with well-being.
Royal Society Open Science, 8, 202049. https://doi.org/
10.1098/rsos.202049

Jolliffe, D., & Farrington, D. P. (2006). Development and val-
idation of the basic empathy scale. Journal of Adolescence,
29, 589–611. https://doi.org/10.1016/j.adolescence.2005.
08.010

Kalanthroff, E., Cohen, N., & Henik, A. (2013). Stop feel-
ing: inhibition of emotional interference following
stop-signal trials. Frontiers in Human Neuroscience, 7, 78.
https://doi.org/10.3389/fnhum.2013.00078

Kalnin, A. J., Edwards, C. R., Wang, Y., Kronenberger,
W. G., Hummer, T. A., Mosier, K. M., . . . Mathews, V.
P. (2011). The interacting role of media violence expo-
sure and aggressive–disruptive behavior in adolescent

1418 MIEDZOBRODZKA, KONIJN, AND KRABBENDAM

https://doi.org/10.1016/j.jesp.2011.03.027
https://doi.org/10.1177/0956797615583038
https://doi.org/10.1177/0956797615583038
https://doi.org/10.1108/S0749-742320160000019011
https://doi.org/10.1177/1745691615592234
https://doi.org/10.1177/1745691615592234
https://doi.org/10.1016/j.chb.2015.04.021
https://doi.org/10.1037/ppm0000064
https://doi.org/10.1037/ppm0000064
https://doi.org/10.1177/0093650215573863
https://doi.org/10.1177/0093650215573863
https://doi.org/10.1016/j.adolescence.2019.08.008
https://doi.org/10.1016/j.adolescence.2019.08.008
https://doi.org/10.1016/j.tics.2015.07.008
https://doi.org/10.1016/j.tics.2015.07.008
https://doi.org/10.1037/ppm0000009
https://doi.org/10.3389/fnhum.2014.00850
https://doi.org/10.1037/a0034857
https://doi.org/10.1038/nature01647
https://doi.org/10.1177/1745691619863807
https://doi.org/10.1016/j.biopsych.2008.03.015
https://doi.org/10.1037/bul0000074
https://doi.org/10.1111/j.1745-6924.2009.01116.x
https://doi.org/10.1111/j.1745-6924.2009.01116.x
https://doi.org/10.1080/15213261003799854
https://doi.org/10.1080/15213261003799854
https://doi.org/10.1007/s00787-019-01358-w
https://doi.org/10.1037/ppm0000056
https://doi.org/10.1098/rsos.202049
https://doi.org/10.1098/rsos.202049
https://doi.org/10.1016/j.adolescence.2005.08.010
https://doi.org/10.1016/j.adolescence.2005.08.010
https://doi.org/10.3389/fnhum.2013.00078


brain activation during an emotional Stroop task. Psy-
chiatry Research: Neuroimaging, 192, 12–19. https://doi.
org/10.1016/j.pscychresns.2010.11.005

Khng, K. H., & Lee, K. (2014). The relationship between
Stroop and stop-signal measures of inhibition in ado-
lescents: Influences from variations in context and
measure estimation. PLoS One, 9, e101356. https://doi.
org/10.1371/journal.pone.0101356

Kilford, E., Garrett, E., & Blakemore, S. (2016). The devel-
opment of social cognition in adolescence: An inte-
grated perspective. Neuroscience & Biobehavioral
Reviews, 70, 106–120. https://doi.org/10.1016/j.
neubiorev.2016.08.016

Kirsh, S. J., & Mounts, J. R. W. (2007). Violent video game
play impacts facial emotion recognition. Aggressive
Behavior, 33, 353–358. https://doi.org/10.1002/ab.20191

Kirsh, S. J., Mounts, J. R. W., & Olczak, P. V. (2006). Violent
media consumption and the recognition of dynamic
facial expressions. Journal of Interpersonal Violence, 21,
571–584. https://doi.org/10.1177/0886260506286840

Konijn, E. A., & Achterberg, M. (2020). Neuropsychologi-
cal underpinnings of emotional responsiveness to
media. In J. van den Bulck, E. Sharrer, D. Ewoldsen, &
M.-L. Mares (Eds.), The International Encyclopedia of
Media Psychology (pp. 1–10). John Wiley & Sons, Inc.
https://doi.org/10.1002/9781119011071.iemp0319

Konijn, E. A., Nije Bijvank, M., & Bushman, B. J. (2007). I
wish I were a warrior: The role of wishful identifica-
tion in the effects of violent video games on aggression
in adolescent boys. Developmental Psychology, 43, 1038–
1044. https://doi.org/10.1037/0012-1649.43.4.1038

Konijn, E. A., Veldhuis, J., Plaisier, X. S., Spekman, M., &
den Hamer, A. (2015). Adolescent development and
psychological mechanisms in interactive media use. In
S. S. Sundar (Ed.), Handbooks in communication and
media. The handbook of the psychology of communication
technology (pp. 332–364). Wiley-Blackwell. https://doi.
org/10.1002/9781118426456.ch15

Kronenberger, W. G., Mathews, V. P., Dunn, D. W.,
Wang, Y., Wood, E. A., Giauque, A. L., . . . Li, T.-Q.
(2005). Media violence exposure and executive func-
tioning in aggressive and control adolescents. Journal of
Clinical Psychology, 61, 725–737. https://doi.org/10.
1002/jclp.20022

Lee, N. C., Krabbendam, L., White, T. P., Meeter, M.,
Banaschewski, T., Barker, G. J., . . . Shergill, S. S. (2013).
Do you see what I see? Sex differences in the discrimi-
nation of facial emotions during adolescence. Emotion,
13, 1030–1040. https://doi.org/10.1037/a0033560

Lobel, A., Engels, R., Stone, L., Burk, W., & Granic, I.
(2017). Video gaming and children’s psychosocial well-
being: A longitudinal study. Journal of Youth and Ado-
lescence, 46, 884–897. https://doi.org/10.1007/s10964-
017-0646-z

Marsh, A., & Blair, R. (2008). Deficits in facial affect
recognition among antisocial populations: A meta-
analysis. Neuroscience & Biobehavioral Reviews, 32, 454–
465. https://doi.org/10.1016/j.neubiorev.2007.08.003

Meijers, J., Harte, J., Meynen, G., & Cuijpers, P. (2017).
Differences in executive functioning between violent
and non-violent offenders. Psychological Medicine, 47,
1784–1793. https://doi.org/10.1017/s0033291717000241

Miedzobrodzka, E., Buczny, J., Konijn, E., & Krabben-
dam, L. (2021). Insensitive players? A relationship
between violent video game exposure and recognition
of negative emotions. Frontiers in Psychology, 12,
651759. https://doi.org/10.3389/fpsyg.2021.651759

Muraven, M. (2012). Ego depletion: Theory and evidence.
In R. M. Ryan (Ed.), Oxford library of psychology. The
Oxford handbook of human motivation (pp. 111–126).
Oxford: Oxford University Press.

Padmanabhan, A., Geier, C., Ordaz, S., Teslovich, T., &
Luna, B. (2011). Developmental changes in brain func-
tion underlying the influence of reward processing on
inhibitory control. Developmental Cognitive Neuroscience,
1, 517–529. https://doi.org/10.1016/j.dcn.2011.06.004

Pawliczek, C., Derntl, B., Kellermann, T., Kohn, N., Gur,
R., & Habel, U. (2013). Inhibitory control and trait
aggression: Neural and behavioral insights using the
emotional stop signal task. NeuroImage, 79, 264–274.
https://doi.org/10.1016/j.neuroimage.2013.04.104

Pichon, S., Bediou, B., Antico, L., Jack, R., Garrod, O.,
Sims, C., Green, C. S., Schyns, P. & Bavelier, D. (2020)
Emotion Perception in Habitual Players of Action Video
Games. Emotion. https://doi.org/10.1037/emo0000740

Pond, R. S., Jr, DeWall, C. N., Lambert, N. M., Deckman,
T., Bonser, I. M., & Fincham, F. D. (2012). Repulsed by
violence: Disgust sensitivity buffers trait, behavioral,
and daily aggression. Journal of Personality and Social
Psychology, 102, 175–188. https://doi.org/10.1037/
a0024296

Prescott, A., Sargent, J., & Hull, J. (2018). Metaanalysis of
the relationship between violent video game play and
physical aggression over time. Proceedings of the National
Academy of Sciences of the United States of America, 115,
9882–9888. https://doi.org/10.1073/pnas.1611617114

Rideout, V. (2015). The Common Sense Census: Media
Use by Tweens and Teens. Common Sense Media, San
Francisco. Retrieved from https://www.
commonsensemedia.org/sites/default/files/uploads/
research/census_researchreport.pdf

Rideout, V. J., Foehr, U. G., & Roberts, D. F. (2010). Gen-
eration M2: Media in the lives of 8-to 18-year-olds. Menlo
Park, CA: Kaiser Family Foundation. Retrieved from
http://files.eric.ed.gov/fulltext/ED527859.pdf

Slotter, E. B. E., & Finkel, E. E. J. (2011). I3 theory: Insti-
gating, impelling, and inhibiting factors in aggression.
In P. R. Shaver, & M. Mikulincer (Eds.), Human aggres-
sion and violence: Causes, manifestations, and consequences
(pp. 35–52). Washington, DC: American Psychological
Association. https://doi.org/10.1037/12346-002

Stephenson, M., Hoyle, R., Palmgreen, P., & Slater, M.
(2003). Brief measures of sensation seeking for screen-
ing and large-scale surveys. Drug and Alcohol Depen-
dence, 72, 279–286. https://doi.org/10.1016/j.
drugalcdep.2003.08.003

EMOTION, INHIBITION, AND VIOLENT GAMES 1419

https://doi.org/10.1016/j.pscychresns.2010.11.005
https://doi.org/10.1016/j.pscychresns.2010.11.005
https://doi.org/10.1371/journal.pone.0101356
https://doi.org/10.1371/journal.pone.0101356
https://doi.org/10.1016/j.neubiorev.2016.08.016
https://doi.org/10.1016/j.neubiorev.2016.08.016
https://doi.org/10.1002/ab.20191
https://doi.org/10.1177/0886260506286840
https://doi.org/10.1002/9781119011071.iemp0319
https://doi.org/10.1037/0012-1649.43.4.1038
https://doi.org/10.1002/9781118426456.ch15
https://doi.org/10.1002/9781118426456.ch15
https://doi.org/10.1002/jclp.20022
https://doi.org/10.1002/jclp.20022
https://doi.org/10.1037/a0033560
https://doi.org/10.1007/s10964-017-0646-z
https://doi.org/10.1007/s10964-017-0646-z
https://doi.org/10.1016/j.neubiorev.2007.08.003
https://doi.org/10.1017/s0033291717000241
https://doi.org/10.3389/fpsyg.2021.651759
https://doi.org/10.1016/j.dcn.2011.06.004
https://doi.org/10.1016/j.neuroimage.2013.04.104
https://doi.org/10.1037/emo0000740
https://doi.org/10.1037/a0024296
https://doi.org/10.1037/a0024296
https://doi.org/10.1073/pnas.1611617114
https://www.commonsensemedia.org/sites/default/files/uploads/research/census_researchreport.pdf
https://www.commonsensemedia.org/sites/default/files/uploads/research/census_researchreport.pdf
https://www.commonsensemedia.org/sites/default/files/uploads/research/census_researchreport.pdf
http://files.eric.ed.gov/fulltext/ED527859.pdf
https://doi.org/10.1037/12346-002
https://doi.org/10.1016/j.drugalcdep.2003.08.003
https://doi.org/10.1016/j.drugalcdep.2003.08.003


Stockdale, L., Morrison, R., Kmiecik, M., Garbarino, J., &
Silton, R. (2015). Emotionally anesthetized: media vio-
lence induces neural changes during emotional face
processing. Social Cognitive and Affective Neuroscience,
10, 1373–1382. https://doi.org/10.1093/scan/nsv025

Stockdale, L., Morrison, R., Palumbo, R., Garbarino, J., &
Silton, R. (2017). Cool, callous and in control: superior
inhibitory control in frequent players of video games
with violent content. Social Cognitive and Affective Neu-
roscience, 12, 1869–1880. https://doi.org/10.1093/scan/
nsx115

Strack, F., & Deutsch, R. (2004). Reflective and impulsive
determinants of social behavior. Personality and Social
Psychology Review, 8, 220–247. https://doi.org/10.
1207/s15327957pspr0803_1

Szczygieł, D., Buczny, J., & Bazi�nska, R. (2012). Emotion
regulation and emotional information processing: The
moderating effect of emotional awareness. Personality
and Individual Differences, 52, 433–437. https://doi.org/
10.1016/j.paid.2011.11.005

Telzer, E. H. (2016). Dopaminergic reward sensitivity can
promote adolescent health: A new perspective on the
mechanism of ventral striatum activation. Developmen-
tal Cognitive Neuroscience, 17, 57–67. https://doi.org/
10.1016/j.dcn.2015.10.010

Thomas, L., De Bellis, M., Graham, R. & LaBar, K. (2007)
Development of emotional facial recognition in late
childhood and adolescence. Developmental Science, 10
(5), 547–558. https://doi.org/10.1111/j.1467-7687.2007.
00614.x

Tottenham, N., Hare, T., & Casey, B. (2011). Behavioral
assessment of emotion discrimination, emotion regula-
tion, and cognitive control in childhood, adolescence,
and adulthood. Frontiers in Psychology, 2, 39. https://
doi.org/10.3389/fpsyg.2011.00039

Tottenham, N., Tanaka, J. W., Leon, A. C., McCarry, T.,
Nurse, M., Hare, T. A., . . . Nelson, C. (2009). The
NimStim set of facial expressions: Judgments from
untrained research participants. Psychiatry Research,

168, 242–249. https://doi.org/10.1016/j.psychres.2008.
05.006

Veenstra, L., Schneider, I., Bushman, B., & Koole, S.
(2016). Drawn to danger: Trait anger predicts auto-
matic approach behaviour to angry faces. Cognition and
Emotion, 31, 765–771. https://doi.org/10.1080/
02699931.2016.1150256

Verbruggen, F., & De Houwer, J. (2007). Do emotional
stimuli interfere with response inhibition? Evidence
from the stop signal paradigm. Cognition & Emotion, 21,
391–403. https://doi.org/10.1080/02699930600625081

Verbruggen, F., & Logan, G. (2008). Response inhibition
in the stop-signal paradigm. Trends in Cognitive
Sciences, 12, 418–424. https://doi.org/10.1016/j.tics.
2008.07.005

Verbruggen, F., Logan, G., & Stevens, M. (2008). STOP-
IT: Windows executable software for the stop-signal
paradigm. Behavior Research Methods, 40, 479–483.
https://doi.org/10.3758/brm.40.2.479

Wang, Y., Mathews, V., Kalnin, A., Mosier, K., Dunn, D.,
Saykin, A., & Kronenberger, W. (2009). Short term
exposure to a violent video game induces changes in
frontolimbic circuitry in adolescents. Brain Imaging and
Behavior, 3, 38–50. https://doi.org/10.1007/s11682-008-
9058-8

Zhang, Z., Wang, Q., Liu, X., Song, P., & Yang, B. (2017).
Differences in inhibitory control between impulsive
and premeditated aggression in juvenile inmates. Fron-
tiers in Human Neuroscience, 11, 373. https://doi.org/
10.3389/fnhum.2017.00373

Supporting Information

Additional supporting information may be found
online in the Supporting Information section at the
end of the article.

Supplementary Material

1420 MIEDZOBRODZKA, KONIJN, AND KRABBENDAM

https://doi.org/10.1093/scan/nsv025
https://doi.org/10.1093/scan/nsx115
https://doi.org/10.1093/scan/nsx115
https://doi.org/10.1207/s15327957pspr0803_1
https://doi.org/10.1207/s15327957pspr0803_1
https://doi.org/10.1016/j.paid.2011.11.005
https://doi.org/10.1016/j.paid.2011.11.005
https://doi.org/10.1016/j.dcn.2015.10.010
https://doi.org/10.1016/j.dcn.2015.10.010
https://doi.org/10.1111/j.1467-7687.2007.00614.x
https://doi.org/10.1111/j.1467-7687.2007.00614.x
https://doi.org/10.3389/fpsyg.2011.00039
https://doi.org/10.3389/fpsyg.2011.00039
https://doi.org/10.1016/j.psychres.2008.05.006
https://doi.org/10.1016/j.psychres.2008.05.006
https://doi.org/10.1080/02699931.2016.1150256
https://doi.org/10.1080/02699931.2016.1150256
https://doi.org/10.1080/02699930600625081
https://doi.org/10.1016/j.tics.2008.07.005
https://doi.org/10.1016/j.tics.2008.07.005
https://doi.org/10.3758/brm.40.2.479
https://doi.org/10.1007/s11682-008-9058-8
https://doi.org/10.1007/s11682-008-9058-8
https://doi.org/10.3389/fnhum.2017.00373
https://doi.org/10.3389/fnhum.2017.00373

	Outline placeholder
	 Ado�les�cent Play�ers of Vio�lent Video Games

	 Ado�les�cent Play�ers of Vio�lent Video Games
	 Emo�tion Recog�ni�tion

	 Emo�tion Recog�ni�tion
	 Inhibitory Con�trol

	 Inhibitory Con�trol
	 Emo�tion Recog�ni�tion, Inhibitory Con�trol, and Vio�lent Video Games

	 Emo�tion Recog�ni�tion, Inhibitory Con�trol, and Vio�lent Video Games
	 Cur�rent Study

	 Cur�rent Study
	 Method
	 Par�tic�i�pants


	 Par�tic�i�pants
	Outline placeholder
	 Pro�ce�dure


	 Pro�ce�dure
	Outline placeholder
	 Mate�ri�als
	 Emo�tion recog�ni�tion
	 Inhibitory con�trol

	 Mea�sures
	 Fre�quency of gam�ing


	jora12704-fig-0001
	Outline placeholder
	 Habit�ual vio�lent video game expo�sure (VVGE)
	 Anti�so�cial con�tent media expo�sure
	 Trait empa�thy
	 Trait sen�sa�tion seek�ing
	 Trait aggres�sive�ness

	 Anal�y�sis plan


	 Anal�y�sis plan
	Outline placeholder
	 Emo�tion recog�ni�tion


	 Emo�tion recog�ni�tion
	Outline placeholder
	 Inhibitory con�trol


	 Inhibitory con�trol
	 Results
	 Pre�lim�i�nary anal�y�ses


	 Pre�lim�i�nary anal�y�ses
	Outline placeholder
	 Hypothe�ses test�ing
	 Emo�tion recog�ni�tion
	 Inhibitory con�trol
	 Inhibitory con�trol


	 Con�clu�sion

	 Con�clu�sion
	 Method
	 Par�tic�i�pants


	 Par�tic�i�pants
	Outline placeholder
	 Pro�ce�dure and design


	 Pro�ce�dure and design
	 Mate�ri�als
	 Mea�sures


	 Mea�sures
	Outline placeholder
	 Video Game Manip�u�la�tion


	 Video Game Manip�u�la�tion
	Outline placeholder
	 Video Games Expe�ri�ence Check


	 Video Games Expe�ri�ence Check
	Outline placeholder
	 Com�puter tasks


	 Com�puter tasks
	Outline placeholder
	 Anal�y�sis plan


	 Anal�y�sis plan
	Outline placeholder
	Outline placeholder
	 Emo�tion recog�ni�tion
	 Inhibitory con�trol


	 Results
	 Pre�lim�i�nary anal�y�ses


	 Pre�lim�i�nary anal�y�ses
	Outline placeholder
	 Manip�u�la�tion check


	 Manip�u�la�tion check
	Outline placeholder
	 Hypothe�ses test�ing
	 Emo�tion recog�ni�tion
	 Inhibitory con�trol


	 Con�clu�sion

	 Con�clu�sion
	 REFERENCES
	jora12704-bib-0001
	jora12704-bib-0002
	jora12704-bib-0003
	jora12704-bib-0004
	jora12704-bib-0005
	jora12704-bib-0006
	jora12704-bib-0007
	jora12704-bib-0008
	jora12704-bib-0009
	jora12704-bib-0010
	jora12704-bib-0011
	jora12704-bib-0013
	jora12704-bib-0014
	jora12704-bib-0015
	jora12704-bib-0016
	jora12704-bib-0017
	jora12704-bib-0018
	jora12704-bib-0019
	jora12704-bib-0021
	jora12704-bib-0022
	jora12704-bib-0023
	jora12704-bib-0024
	jora12704-bib-0025
	jora12704-bib-0026
	jora12704-bib-0027
	jora12704-bib-0029
	jora12704-bib-0030
	jora12704-bib-0031
	jora12704-bib-0092
	jora12704-bib-0032
	jora12704-bib-0033
	jora12704-bib-0034
	jora12704-bib-0035
	jora12704-bib-0036
	jora12704-bib-0037
	jora12704-bib-0038
	jora12704-bib-0039
	jora12704-bib-0040
	jora12704-bib-0041
	jora12704-bib-0042
	jora12704-bib-0043
	jora12704-bib-0044
	jora12704-bib-0045
	jora12704-bib-0046
	jora12704-bib-0047
	jora12704-bib-0048
	jora12704-bib-0049
	jora12704-bib-0050
	jora12704-bib-0051
	jora12704-bib-0052
	jora12704-bib-0053
	jora12704-bib-0054
	jora12704-bib-0055
	jora12704-bib-0056
	jora12704-bib-0057
	jora12704-bib-0058
	jora12704-bib-0059
	jora12704-bib-0060
	jora12704-bib-0061
	jora12704-bib-0062
	jora12704-bib-0063
	jora12704-bib-0064
	jora12704-bib-0065
	jora12704-bib-0066
	jora12704-bib-0067
	jora12704-bib-0068
	jora12704-bib-0069
	jora12704-bib-0070
	jora12704-bib-0071
	jora12704-bib-0093
	jora12704-bib-0072
	jora12704-bib-0073
	jora12704-bib-0074
	jora12704-bib-0075
	jora12704-bib-0076
	jora12704-bib-0077
	jora12704-bib-0078
	jora12704-bib-0079
	jora12704-bib-0080
	jora12704-bib-0081
	jora12704-bib-0082
	jora12704-bib-0091
	jora12704-bib-0083
	jora12704-bib-0084
	jora12704-bib-0085
	jora12704-bib-0086
	jora12704-bib-0087
	jora12704-bib-0088
	jora12704-bib-0089
	jora12704-bib-0090


