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Violent yldeo games and focuses on various dimensions of aggression/empathy remains scarce. Drawing on representative sample of
Aggression 3010 Czech adolescents (aged 13-17), data were collected over four waves to measure physical and verbal
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Within-person effects aggression, and cognitive and affective empathy. VVG was evaluated based on open-ended responses. A random-
Adolescents intercept cross-lagged panel model was employed to differentiate within- and between-person associations. VVG

Longitudinal research

The associations between exposure to violent video games (VVG) and aggression/empathy have been extensively
studied. VVG are often depicted as triggers for increased aggression and decreased empathy in line with the

positively correlated with cognitive empathy, verbal aggression, and physical aggression at the between-person

level. At the within-person level, two hypotheses were examined: the selection effect (effects of changes in
aggression/empathy on changes in VVG) and the desensitization effect (effects of changes in VVG on alterations
in aggression/empathy). All desensitization effects were statistically insignificant. Regarding selection effects, an
increase in affective empathy was linked to a decrease in VVG. Conversely, an increase in physical aggression was
associated with an increase in VVG, both positively and negatively, depending on the wave of data collection.
Furthermore, the moderation effects of age and gender were tested at the within-person level. The positive (but
not negative) effect of physical aggression on exposure to VVG was moderated by age, with a stronger effect
evident among younger participants. These findings challenge the portrayal of VVG as a significant contributor to
heightened aggression and decreased empathy in adolescents.

1. Does violence in video games impact aggression and
empathy? A longitudinal study of Czech adolescents to
differentiate within- and between-person effects

Video games have emerged as a ubiquitous and influential form of
entertainment in the modern world. Within several decades, video
games have evolved from simple pixelated graphics to immersive, life-
like experiences that encompass various genres and platforms. Their
impact reaches far beyond the realm of entertainment, having influ-
enced technology, education, the economy, and culture. As of 2023, the
active global gaming community is an estimated 2.7 billion individuals,
which is approximately 25% of the global population (Statista, 2023).
Scientific research has delved into various facets of video gaming, with a

predominant focus on assessing both the positive and negative effects.
Crucial to this research is the investigation of the potential influence of
violent video games (VVG), which are often among the most popular
titles, on aggressive and prosocial behaviors.

The exploration of exposure to violent content, in general, is exam-
ined through various theoretical models. Widely employed is the Gen-
eral Aggression Model (GAM; Anderson & Bushman, 2018), which posits
two primary processes - proximate and distal. Proximate processes
outline the immediate impact of violent content on internal states in
three stages: inputs, routes, and outcomes. Inputs encompass personal
(e.g., attitudes toward aggression, behavioral scripts, trait aggression)
and situational (e.g., social stress, exposure to violence, aggressive cues)
factors. These factors influence the individual’s present internal state in
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the second stage - routes, including affect (e.g., mood, emotions),
cognition (e.g., aggressive thoughts, scripts), and physiological and
psychological arousal. Interconnected, these routes represent short-term
effects, directly influencing behavior in the third stage, termed out-
comes. This final stage involves the individual’s assessment of the sit-
uation and subsequent aggressive or non-aggressive reactions. The GAM
distinguishes between immediate, impulsive actions driven by auto-
matic appraisal and more controlled, thoughtful actions stemming from
conscious reappraisal. Following behavior, social encounters may alter
personal and situational factors, impacting long-term outcomes. Thus,
the social encounter represents long-term effects in the GAM framework.

Distal processes elucidate the long-term effects of frequent and
repeated exposure to violent content on personality changes, including
increased aggression and heightened desensitization, which are char-
acterized by a decrease in empathy. They focus on the influence of
biological (e.g., ADHD, testosterone) and persistent environmental (e.g.,
maladaptive families or parenting, chronic exposure to violent media)
factors. The changes in personality caused by these factors can subse-
quently alter an individual’s reactions within proximate processes.

Since childhood and adolescence can be characterized as sensitive
periods for social, emotional, and cognitive development (Blakemore &
Mills, 2014; Crone & Dahl, 2012; Dahl et al., 2018), the media effects
described in GAM can be even more prominent. Indeed, aggression and
empathy significantly change and develop during the lifespan, with
adolescence being one of the key periods in such development (e.g.,
Decety & Holvoet, 2021; Farrell & Vaillancourt, 2023; Kahhale et al.,
2024; Silke et al., 2018). The effects of factors that may promote the
formation of higher aggression and lower empathy might contribute to
higher chances of antisocial and aggressive behavior (e.g., Chen et al.,
2019; Michalska, et al., 2016).

While the effects of VVG on increased aggression and aggressive
behavior, as well as decreased empathy and prosocial behavior, have
been frequently examined in prior research, the evidence is still mixed.
This is reflected also in contrasting systematic synthesizing studies.
Some meta-analyses support the proposed detrimental links, even
though they have rather small effect sizes of r ~ 0.20 (e.g., Anderson
et al, 2010; Greitemeyer & Miigge, 2014). By contrast, other
meta-analyses conclude that the effects are negligible and
non-significant after correction for publication bias and that the effects
are smaller in studies that follow good research practices (e.g., Ferguson
et al., 2020; Ferguson & Kilburn, 2009). Thus, conflicting syntheses fuel
the ongoing debate about the impact of violent gaming on aggression
and empathy, particularly in the sensitive period of youth development,
and demand robust evidence, especially of a longitudinal nature.
Therefore, using longitudinal data, this study contributes to this salient
line of research with a precise examination of the long-term effects
within the distal processes of VVG on changes in aggression and
empathy. Based on the findings, the aim of the article is to provide
further evidence that allows a deeper understanding of the role of VVG
in youth development.

1.1. The role of aggression and empathy

Aggression refers to actions intended to harm others (Anderson &
Bushman, 2002). It is commonly perceived as a multidimensional
construct that encompasses physical (causing physical harm to others),
verbal (using spoken words to inflict harm), and relational (manipu-
lating and damaging others’ relationships) dimensions (Dewi & Kyr-
anides, 2022). Particularly within the realm of VVG, physical and verbal
aggression emerge as key elements that are embedded in the foundations
of such gameplay (Yao et al, 2019). While previous research has
frequently combined verbal and physical aggression (Sherry, 2007), this
study adopts an independent analysis of these factors. This approach is
vital because verbal aggression may be perceived as more socially
acceptable than physical aggression (Ramirez, 1993), which indicates
distinct roles for each. Furthermore, gender differences (e.g., Bjorkqvist,
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2018) and age effects (e.g., Tremblay et al., 2018) appear to be more
pronounced in the context of physical aggression.

Prior literature predominantly focused on the examination of phys-
ical aggression. However, some scholars found that VVG is linked to
verbal, rather than physical aggression (Olejarnik & Romano, 2023),
while others suggest the opposite (Li et al., 2020). Additionally, there
are findings that indicate the effects of VVG on both types of aggression
(Lee et al., 2020). This diversity in the research underscores the
importance of considering both verbal and physical aggression inde-
pendently, as is done in this study.

Empathy is also understood to be a multidimensional construct.
Typically, it is conceptualized as having two dimensions: an affective
component (a bottom-up process), which involves the ability to share
others’ emotions; and a cognitive component (a top-down process),
which pertains to the ability to infer and understand others’ emotional
experiences (Singer & Lamm, 2009). Although affective and cognitive
empathy have a strong relationship, they remain distinct concepts.
Research indicates that different brain structures are engaged in affec-
tive empathy compared to cognitive empathy (Shamay-Tsoory et al.,
2009). Meta-analytical evidence also suggests weak associations be-
tween cognitive and affective empathy and verbal and physical
aggression, with slightly higher effects observed in associations with
verbal aggression (Vachon et al., 2014).

However, prior studies have not distinguished between affective and
cognitive components. Instead, they often combined them into a single
summed score or focused on only one component. Such differentiations
were made primarily in research on general media violence (Vossen
et al., 2017; Vossen & Fikkers, 2021), violent video streaming (Lacko
et al., 2023), and prosocial video games (Li et al., 2023). While studies
involving general media violence did not find associations with both
cognitive and affective empathy (Vossen et al., 2017; Vossen & Fikkers,
2021), research on prosocial video games found an association with
affective but not cognitive empathy (Li et al., 2023).

Furthermore, based on the expanded version of the GAM (Carnagey
et al., 2007), repeated exposure to VVG is expected to induce desensi-
tization and selection effects. Desensitization involves a decrease in the
physiological, emotional, and cognitive responses to violence, while the
selection effect entails increased exposure to media violence due to
reduced emotional distress (Vossen et al., 2017). Previous research
examining the impact of violent content on adolescents has produced
varied findings. For instance, while Vossen et al. (2017) did not observe
selection and desensitization effects on both cognitive and affective
empathy, others have reported such effects (Hopf et al., 2008; Mofle
et al., 2014). Moreover, certain studies have found evidence solely for a
selection effect (Breuer et al., 2015; von Salisch et al., 2011), while
others have supported only a desensitization effect (Krahé & Moller,
2010; Moller & Krahe, 2009; Willoughby et al., 2012). As these effects
may serve as pivotal mechanisms in the interplay between aggressio-
n/empathy and VVG exposure, unraveling their dynamics, especially
during the adolescence, is crucial for informed interventions and
behavioral insights.

To address these gaps and inconsistencies, this study newly examines
both dimensions of empathy and aggression. As a result, this multidi-
mensional approach should provide deeper insight into the specific ef-
fects of VVG.

1.2. The longitudinal evidence

Despite the methodological advantages of longitudinal designs,
particularly in adequately capturing the long-term effects (von Salisch
et al., 2011), they still seem to be under-examined (Anderson et al.,
2010; Ferguson et al., 2020). Therefore, the aim of this study is to
contribute to this research line by utilizing longitudinal data and dis-
tinguishing within-person effects from between-person effects, a crucial
aspect in the examination of VVG (Ballou, 2023; Teng et al., 2019).

Situational within-person effects allow for the investigation of how



D. Lacko et al.

individuals change over time when exposed to VVG, which provides
valuable insights into causal fluctuations in behavior and psychological
states. Instead of focusing on broad trends, this level of analysis delves
into the dynamic relationship between an individual’s gaming habits
and their corresponding changes in aggression and empathy. On the
other hand, stable between-person effects concentrate on individual
differences, aiding in the identification of characteristics or traits that
make certain individuals more susceptible to the effects of video games
than others. Consequently, if scholars disregard within-person effects,
the found effects can be attributed to inter-individual factors (i.e.,
between-person level), intra-individual factors (i.e., within-person
level), or a combination of both (Hamaker et al., 2015). Thus, it is
imperative to distinguish between these levels of analysis, especially
because adolescence is characterized by significant social, emotional,
and cognitive developmental changes, potentially leading to fluctuating
levels of empathy and aggression. These fluctuations during adolescence
highlight the dynamic nature of individual responses to VVG exposure
and underscore the necessity of examining within-person variability to
capture the nuanced interplay between gaming habits and behavioral
outcomes over time.

Several meta-analyses (e.g., Ferguson et al., 2020; Ferguson & Kil-
burn, 2009; Greitemeyer & Miigge, 2014) consistently show that lon-
gitudinal studies report lower effects compared to experimental and
cross-sectional designs, with Anderson et al.’s study (2010) being an
exception. Additionally, specific meta-analyses of the longitudinal ef-
fects reveal minimal effects, approximately r ~ 0.10 with stronger ef-
fects for younger participants (Burkhardt & Lenhard, 2022; Prescott
et al., 2018), and sometimes non-significant effects (Drummond et al.,
2020). However, the majority of prior longitudinal studies of VVG utilize
only two measurement time points, which hinders the meaningful dif-
ferentiation between the within-person and between-person effects. And
studies with more measurement waves often lack statistical procedures
for this distinction (e.g., Coyne et al., 2018; Hull et al., 2014), focus on
modeling developmental trajectories while disregarding within-person
changes (e.g., Coyne & Stockdale, 2020; Willoughby et al., 2012), or
measure VVG only once, treating it as a time-invariant predictor (e.g.,
Coyne et al., 2023). Consequently, the meta-analytical findings may be
influenced by the between-person effects, which complicates their
interpretation within a causal inference framework. Therefore, this
study uniquely explores the longitudinal effects while distinguishing
between the within-person and between-person levels.

1.3. The within-person effects of violent video gaming

The exploration of the within-person effects of VVG has garnered
significant attention in recent years. Notably, these effects have been
examined in relation to various outcomes, such as hostile thoughts and
aggressive behavior (Wallace et al., 2023), alcohol use (Boers et al.,
2020), sleep problems (Guo et al., 2022), well-being (Vuorre et al.,
2022), and prosocial behavior (Fitzpatrick & Boers, 2022). However,
these studies primarily concentrated on video games in general, rather
than specifically focusing on VVG. Only a limited number of studies have
employed designs with three or more waves of data collection and
simultaneously analyzed the within- and between-person effects of VVG.

Teng et al. (2022) explored the relationship between exposure to
VVG, aggression, and bullying perpetration in a three-wave study. Their
findings revealed that exposure to VVG significantly predicted bullying
at the within-person level, with a stronger effect observed among in-
dividuals who display higher levels of general aggression and lower
levels of moral identity. In another three-wave study, Teng et al. (2019)
found that an increase in violent gaming was associated with an increase
in aggression, but not in moral disengagement. However, in both
studies, they did not distinguish between physical and verbal aggression,
because they summarized their scores under one category. Furthermore,
they utilized self-report assessments of violence in video games, which
may be less reliable than the usage of independent ratings (Ferguson,
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2011).

In contrast, Johannes et al. (2022) explored the impact of objectively
measured time spent in VVG (specifically Apex Legends and Outriders) on
aggressive affect in a three-wave study. They concluded that there was
no discernible effect. Due to their specific focus on aggressive affect,
they did not differentiate between various facets of aggression, and it is
important to note that their findings are limited to the specific gaming
audience of the two mentioned games.

Additionally, Kersten and Greitemeyer (2022) investigated the
connection between violent gaming, aggression, and aggressive feelings
with an experience sampling methodology across 27 sessions. The effect
they identified was statistically significant but virtually non-existent in
Study 1 (p = 0.01) and it was also found to be statistically insignificant in
Study 2. Similar to other studies, they did not distinguish between the
various dimensions of aggression and instead utilized a sum score.
Additionally, they employed a self-report assessment of violence.

In summary, findings regarding the within-person effects of violent
gaming are quite mixed. Some authors identified the within-person ef-
fects of VVG on aggression (Teng et al., 2019, 2022), while others did
not observe such effects (Johannes et al., 2022; Kersten & Greitemeyer,
2022). Furthermore, it is noteworthy that all these studies relied on
self-report assessments of violence in video games, which could intro-
duce bias (Ferguson, 2011), or focused solely on a gamer audience of
two specific games. Importantly, none of the studies independently
examined the roles of verbal and physical aggression. Moreover, while a
focus on aggression seems to dominate the field, it seems that the lon-
gitudinal evidence for cognitive and affective empathy and violent
gaming is completely absent.

1.4. Current study

To overcome the aforementioned shortcomings, a four-wave longi-
tudinal study on a representative sample of Czech adolescents was
conducted, and a random-intercept cross-lagged panel model (RI-CLPM)
to reliably separate the within- and between-person effects was utilized.
Additionally, participants were allowed to report the games they played
the most, and then the independent violence ratings of Common Sense
Media (https://www.commonsensemedia.org/) were used. For games
not included in these ratings, two independent raters for coding were
employed. Recognizing the multi-dimensional nature of empathy and
aggression, the analyses independently incorporated verbal and physical
aggression as well as cognitive and affective empathy.

The hypotheses were formulated based on the GAM and prior meta-
analytical evidence. At their core, the hypotheses presume the same
direction for the studied dimensions (i.e., positivity for aggression and
negativity for empathy). However, as they are tested separately, the
investigation aims to avoid inaccurate findings that may arise from
mixing the potentially diverse effects of the respective dimensions.

At the between-person level, it was hypothesized that verbal
aggression (H1) and physical aggression (H2) are positively associated
with VVG. Similarly, it was expected cognitive empathy (H3) and af-
fective empathy (H4) to be negatively linked with VVG.

At the within-person level, it was assumed a selection effect for
verbal aggression (H5) and physical aggression (H6), as well as cognitive
empathy (H7) and affective empathy (H8), meaning that an increase in
aggression and a decrease in empathy should be positively associated
with VVG. Regarding the desensitization effect, it was assumed that VVG
is negatively associated with verbal aggression (H9) and physical
aggression (H10), and positively associated with cognitive empathy
(H11) and affective empathy (H12).

Furthermore, in a more explorative manner, the influence of age and
gender on the target variables at both levels of the analysis was
examined.
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2. Methods
2.1. Sample

Representative data from 3087 Czech adolescents in four waves of
data collection was collected. After removing participants who did not
play a single game during the data collection (N = 77), the final sample
consisted of 3010 participants (T1 = 3,010, T2 = 1,969, T3 = 1,590, T4
= 1052). Descriptive statistics for each wave are in Table 1.

The attrition across the waves was done via probit regressions.
Gender was not significantly associated with dropouts at a 5% level of
significance. However, age was consistently associated with dropouts in
all of the waves. Specifically, individuals aged 15 and 16 were higher
dropouts at T1 - > T2 (bs = —0.16 and —0.49, respectively), and in-
dividuals aged 16 and 17 were higher dropouts at T2 - > T3 (bs = —0.31
and —0.32, respectively) and T3 - > T4 (bs = —0.44 and —0.51,
respectively).

Data collection took place from June 30, 2021, to December 15,
2022, with waves occurring every six months. Participants were
recruited from an existing online panel maintained by the agency STEM/
MARK, in cooperation with the agency Data Collect. These agencies
specialize in non-probability quota collection and they are reliable
members of ESOMAR. Quota sampling was conducted based on partic-
ipant gender, age, household income, and place of residence, following
the NUTS-3 region scheme. Participants were rewarded with 160 CZK
(approximately 6€) for their participation. To increase motivation for
participation in all of the waves, the agency used a high-incentive lottery
with prizes worth 50,000 CZK (approximately 1980€) and three mobile
phones with a total value of 45,000 CZK (approximately 1780€). This
research was approved by the Ethics Board of Masaryk University.

2.2. Measures

2.2.1. Aggression

Aggression was measured with the Buss-Perry Aggression
Questionnaire-Short Form (BPAQ-SF; Bryant & Smith, 2001), a short
version of the BPAQ (Buss & Perry, 1992). It consists of 12 Likert-type
items that range from 1 (does not apply at all) to 5 (absolutely ap-
plies) organized into four three-item subscales: physical aggression,
verbal aggression, anger, and hostility. Only two subscales were
administered, namely physical aggression and verbal aggression.

The BPAQ-SF showed excellent psychometric properties in our
sample. Confirmatory factor analysis supported the original two-
dimensional structure, X2(188) = 497.257, p < 0.001, CFI = 0.982,
TLI = 0.974, RMSEA = 0.033 [0.029, 0.037], SRMR = 0.033. Mea-
surement invariance in time was successfully established on both the
metric (ACFI = 0.001, ATLI < 0.001, ARMSEA < 0.001, ASRMR =

Table 1
Descriptive statistics of the research sample.
Variable  Category  Time 1 Time 2 Time 3 Time 4
Gender Girls 1467 977 728 515
(48.7%) (49.6%) (49.6%) (49.0%)
Age 11 538 (17.9%) 260 98 (6.2%) 31 (3.0%)
(13.2%)
12 553 (18.4%) 341 278 147
(17.3%) (17.5%) (14.0%)
13 472 (15.7%) 377 311 207
(19.2%) (19.6%) (19.7%)
14 456 (15.2%) 293 273 212
(14.9%) (17.2%) (20.2%)
15 493 (16.4%) 320 269 186
(16.3%) (16.9%) (17.7%)
16 498 (16.6%) 286 239 168
(14.5%) (15.0%) (16.0%)
17 0 (0.0%) 92 (4.7%) 122 (7.7%) 76 (7.2%)
18 0 (0.0%) 0 (0.0%) 0 (0.0%) 25 (2.4%)
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0.002) and scalar (ACFI = 0.005, ATLI = 0.004, ARMSEA = 0.002,
ASRMR = 0.001) levels. It also showed high composite reliability
(verbal aggression: o] = 0.725, o = 0.740, o1z = 0.741, o4 = 0.763;
physical aggression: wt; = 0.794, or2 = 0.823, or3 = 0.807, o4 =
0.834) and an average variance extracted (verbal aggression: AVEr; =
0.480, AVEr, = 0.497, AVErs = 0.498, AVEr4 = 0.527; physical
aggression: AVEr; = 0.580, AVETy = 0.617, AVErs = 0.591, AVET4 =
0.635).

2.2.2. Empathy

Empathy was measured by the Adolescent Measure of Empathy and
Sympathy (AMES; Vossen et al., 2015). AMES contains 12 Likert-type
items on a scale of 1 (never) to 5 (very often) grouped into three fac-
tors (four items per factor): cognitive empathy (i.e., comprehension of
another person’s emotions); affective empathy (i.e., experience of
another person’s emotional state); and sympathy (i.e., concerns and
sorrow for another person’s distress). Only two subscales were admin-
istered, namely cognitive empathy and affective empathy.

AMES showed good psychometric properties in our sample. Confir-
matory factor analysis supported the original two-dimensional struc-
ture, ¥%(388) = 810.011, p < 0.001, CFI = 0.986, TLI = 0.982, RMSEA =
0.026 [0.023, 0.030], SRMR = 0.027. Longitudinal measurement
invariance was successfully established on both metric (ACFI < 0.001,
ATLI = —0.001, ARMSEA < 0.001, ASRMR = 0.003) and scalar (ACFI =
0.003, ATLI = 0.002, ARMSEA = 0.001, ASRMR < 0.001) levels. The
scale also showed high composite reliability (cognitive empathy: a1 =
0.877, w2 = 0.880, w3 = 0.899, wr4 = 0.896; affective empathy: ot =
0.811, w2 = 0.832, wr3 = 0.841, w4 = 0.857) and average variance
extracted (cognitive empathy: AVEr; = 0.640, AVEr; = 0.648, AVET3 =
0.691, AVEr4 = 0.683; affective empathy: AVEr; = 0.518, AVETy =
0.555, AVEr3 = 0.570, AVET4 = 0.601).

2.2.3. Exposure to violence in video games

The objective rating of VVG was used. These independent ratings (e.
g., ESRB, PEGI) are often recommended (e.g., Drummond et al., 2020)
because they are more reliable and valid than self-report assessments of
violence (Ferguson, 2011). They also correlate highly with each other (e.
g., Busching et al., 2015; Dogruel & Joeckel, 2013; Przybylski & Wein-
stein, 2019) and with self-report estimates (Fikkers et al., 2017). The
Common Sense Media rating was chosen because it contains a scale
focused solely on VVG, whereas age ratings usually take into account
other non-violent aspects (e.g., nudity, abusive language, drugs).
Moreover, it includes not only video games but also mobile games and
browser games that were also reported in our sample. It uses a 6-point
scale that ranges from O (violence not present) to 5 (extreme
violence). It was already used in research and was found to be highly
reliable (r = 0.80; see Coyne et al., 2023, Supplementary Material).

Exposure to VVG was measured with open answers. Participants
could name up to three games in each wave that they play the most, as is
often done in similar research (e.g., Coyne et al., 2023; Ferguson, 2019;
Ferguson & Wang, 2019; Lemmens et al., 2011; Teng et al., 2019). This
resulted in 4249 unique answers. The first author carefully checked all
of the responses and recoded the following: 1) answers related to “don’t
remember” (N = 3); 2) titles that did not represent games but were
software (e.g., “Spotify”, N = 34); 3) titles with overly general answers
(e.g., “PlayStation games”, N = 70); and 4) titles that did not match an
existing game (N = 67). After that, games that belonged to one series
with an identical play style merged (e.g., “Call of Duty games”, N =
2513). Unspecified titles with particular play styles were also merged (e.
g., “Puzzle games”, N = 262). This cleaning procedure resulted in 1300
game titles reported across all of the participants in all of the waves. The
most frequent titles included Minecraft (N = 2250), Roblox (N = 1037),
Fortnite (N = 906), Grand Theft Auto games (N = 475), and Brawl Stars
(N = 448).

Among these titles, 474 were rated by Common Sense Media. The
violence score obtained by Common Sense Media (up to three titles)
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correlated highly with PEGI (r = 0.881, p < 0.001) and ESRB (r = 0.751,
p < 0.001) ratings in the first wave of data collection.

The remaining items (N = 826) constituted 21.06% of the total ob-
servations. These missing titles were evaluated with the assistance of
two independent raters who were psychology students and self-
identified gamers. These raters were trained by the first author to
align their assessments as closely as possible to the ratings found on
Common Sense Media. In the course of their evaluations, they took into
account age ratings (i.e., PEGI, ESRB), game reviews, game descriptions,
and gameplay records. Their inter-rater reliability was sufficient
(ordinal Krippendorff’'s o = 0.833). The intra-rater reliability of the
raters with Common Sense Media was also satisfactory (ICCgrater 1 =
0.930, ICCRrater 1 = 0.848). Each rater coded a randomly selected half of
the uncoded titles.

The newly created violence score (i.e., Common Sense Media rating
+ expert rating) was assigned to 1283 titles (17 titles were excluded
because it was not possible to estimate the level of violence in the game).
The maximum value was used, considering at most three titles per wave,
to serve as the proxy indicator for VVG.

2.3. Procedure

The scales underwent a collaborative iterative translation process
that involved multiple experts (Douglas & Craig, 2007), along with
cognitive interviews (e.g., Wildy & Clarke, 2009). Firstly, one of the
authors translated all of the scales. Given the translator’s extensive
experience in conducting similar surveys in the Czech Republic, which
made them familiar with the relevant linguistic equivalents, parallel
translation was not necessary in this phase (Douglas & Craig, 2007).
Secondly, the initial translation was subject to iterative consultation
regarding its accuracy and suitability with another expert researcher.
Through consensus, some items were slightly modified to arrive at the
most appropriate translation. Thirdly, before the data collection, the
comprehensibility of all of the used items was assessed through pilot
testing conducted via face-to-face interviews in the participants’
households, involving 195 participants (51.3% girls). Fourthly, cogni-
tive interviews were conducted with 30 adolescents (50% girls). No
significant modifications were required, because only minor adjust-
ments were made during the interviews to ensure that certain terms in
the translations were age-appropriate.

2.4. Data analysis

In the first step, the assumptions of the main analysis were verified.
actor structure and metric and scalar measurement invariance across all
four waves of data collection via a set of increasingly restricted confir-
matory factor analyses were analyzed. To evaluate the configural model,
criteria proposed by Hu and Bentler (1999) were used. To assess mea-
surement invariance, criteria proposed by Chen (2007) were applied.
The internal consistencies and average variances extracted (AVEs) from
the subscales were also verified.

In the next step, the random-intercept cross-lagged panel model (RI-
CLPM; Hamaker et al., 2015; Mulder & Hamaker, 2021) was performed.
RI-CLPM represents an extension to the recently criticized CLPM. It
distinguishes between the between-person part and the within-person
part, which allows for the differentiation of the stable trait factors that
account for stable intra-individual differences from the between-person
changes. The usage of the multiple-indicator extension did not converge,
probably because of the large complexity of the model (it consisted of
four latent variables). Hence, the arithmetic means of the indicators was
inserted into the model instead of all of the indicators separately. This
was possible due to the excellent psychometric properties of the scales.
Gender and age were inserted into the model as time-invariant pre-
dictors of random intercepts. The possibility of constraining regression
coefficients at the within-person level to be equal over time was also
examined. To do so, two nested single-group models using a chi-squared
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difference test were compared. The first model featured constrained
regressions, covariances (innovations), residual variances, and grand
means over time, while the second model had unconstrained estimates.
Additionally, the possibility of constraining only grand means over time
to identify potential trends in the data was also explored.

After that, the moderation effects of gender (girls, boys) and age (13-
at the first wave, 14+ at the first wave) were verified via a second
extension of RI-CLPM (i.e., multi-group RI-CLPM). This was done via a
chi-square difference test that compared two nested multi-group models,
one with regression paths constrained to be equal across groups and the
second with unconstrained paths. Measurement invariance testing
across genders and age categories can be found in the Supplementary
Material section.

Because all of the items had five or more categories (Rhemtulla et al.,
2012) and data showed high multivariate non-normality (Li, 2016) ac-
cording to Henze-Zirkler (AMES: HZ =1.178, p < 0.001; BPAQ-SF: HZ =
1.211, p < 0.001; arithmetic means of scales: HZ = 1.036, p < 0.001) and
univariate non-normality according to Anderson-Darling (all ps <
0.001), a robust maximum likelihood (MLR) estimator was used in all of
the analyses. Furthermore, full information Maximum likelihood (FIML)
was used to handle missing values. The interpretation of within-person
cross-lagged effect sizes followed the guidelines outlined by Orth et al.
(2022), wherein effect sizes of 0.03 were categorized as small, 0.07 as
medium, and 0.12 as large.

Data analysis was performed in R (v4.3.1; R Core Team, 2023),
packages lavaan (Rosseel, 2012), semTools (Jorgensen et al., 2022), irr
(Gamer et al., 2019), and MVN (Korkmaz et al., 2014). The main analysis
was cross-verified in Mplus (v8.10; Muthén & Muthén, 1998-2017). Data
and all syntaxes are available online: https://osf.io/q5wv6/.

3. Results
3.1. Between-person associations

The RI-CLPM model fit the data well, X2(90) =129.769, p = 0.004,
CFI = 0.997, TLI = 0.992, RMSEA = 0.017 [0.007, 0.025], SRMR =
0.018. Constraining regressions, covariances (innovations), residual
variances, and grand means over time, however, worsened model fit
significantly, Ax? = 124.52, Adf = 95, AAIC = 47, p = 0.023. Therefore,
it proceeded with the model with time-varying effects in time in all
analyses. Moreover, when constraining only grand means over time to
be equal, the overall single group RI-CLPM model fit was not worsened
(Ay? =9.847, Adf = 15, p = 0.829), suggesting the absence of change on
the trait level (trend, growth, etc.).

At the between-person level, VVG was positively associated with
cognitive empathy (r = 0.08, p = 0.039), verbal aggression (r = 0.12, p
= 0.004), and physical aggression (r = 0.24, p < 0.001). Associations
with aggression were small-to-medium, and the effect size of the asso-
ciation with cognitive empathy was very weak. Participants who
generally played more VVG also showed a higher level of the mentioned
stable traits. Hence, H1 and H2 were supported while H3 and H4 were
not, because those associations were statistically insignificant (for
cognitive empathy) or statistically significant but in the opposite di-
rection (for affective empathy). All correlations at the between-person
level are shown in Table 2.

At the between-person level, the associations of the variables with
participants’ gender and age were explored. While age was not associ-
ated with VVG (p = —0.02, p = 0.500), gender showed a statistically
significant association with a large effect size ( = 0.41, p < 0.001). Boys
generally played more VVG than girls. All standardized regression co-
efficients are in Table 3.

3.2. Within-person associations

On the within-person level, an increase in the level of VVG was not
associated with a change in aggression or empathy. All hypothesized
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Table 2 Table 4
Correlations at the between-person level. Hypothesized cross-lagged effects at the within-person level.
1. 2. 3. 4. 5. Outcome Predictor B [95% CI] SE P
1. Cognitive - Cognitive empathy ~ VVG T1 0.029 [-0.053, 0.043  0.489
empathy T2 0.110]
2. Affective 0.264 * - Cognitive empathy ~ VVG T2 —0.040 [-0.125, 0.046  0.351
empathy [0.185, T3 0.044]
0.343] Cognitive empathy ~ VVG T3 —0.074 [-0.155, 0.042  0.073
3. Verbal —0.002 0.191 ° - T4 0.007]
aggression [-0.083, [0.110, VVG T2 Cognitive empathy  0.057 [-0.026, 0.041 0.178
0.080] 0.273] T1 0.139]
4. Physical —0.007 0.091 © 0.584 * - VVG T3 Cognitive empathy ~ —0.064 [-0.155, 0.046  0.170
aggression [-0.081, [0.013, [0.531, T2 0.027]
0.067] 0.169] 0.638] VVG T4 Cognitive empathy —0.023 [-0.123, 0.050 0.647
5. VVG 0.077 © 0.009 0.115° 0.240 * - T3 0.076]
[0.004, [-0.069, [0.035, [0.167, Affective empathy VVG T1 0.018 [-0.057, 0.041 0.637
0.150] 0.086] 0.195] 0.313] T2 0.093]
Affective empathy VVG T2 —0.032 [-0.113, 0.046  0.437
Note. 3 0.049]
a
. p < .001. Affective empathy ~ VVG T3 —0.023 [-0.114, 0.049  0.622
p < .01 T4 0.068]
¢ p<.05. VVG T2 Affective empathy —0.037 [-0.114, 0.035  0.344
T1 0.040]
VVG T3 Affective empathy 0.024 [-0.067, 0.044  0.602
Table 3 T2 . 0.115]
Effects of gender and age at the between-person level. e T4 ?;fecnve empathy :g.(l)g][-ozlz’ o0t 0017
Outcome Predictor B [95% CI] SE p Verbal aggression VVG T1 —0.001 [-0.078, 0.042  0.980
Cognitive empathy Gender —0.307 [-0.347, —0.266] 0.030 <0.001 VeTrial aggression VVG T2 287062]1 [0.112, 0.051  0.659
Age 0.242 [0.200, 0.284] 0.016 <0.001 T3 0.071]

Affective empathy Gender —0.328 [-0.371, —0.284] 0.030 <0.001 Verbal aggression VVG T3 ~0.073 [-0.162, 0.048 0.111
Age 0.068 [0.023, 0.114] 0.015 0.001 T4 0.017]

Verbal aggression Gender —0.008 [-0.055, 0.038] 0.031 0.726 VVG T2 Verbal aggression —0.016 [-0.095, 0.036  0.692
Age 0.070 [0.022, 0.118] 0.016 0.004 T 0.063]

Physical aggression Gender 0.268 [0.226, 0.310] 0.031 <0.001 VVG T3 Verbal aggression —0.017 [-0.108, 0.045 0722
Age —0.050 [-0.093, —0.007] 0.016 0.023 ™ 0.075]

w6 Gender 0.406 [0.365, 0.448] 0.032° <0.001 VVG T4 Verbal aggression ~ —0.046 [-0.148, 0.050  0.370
Age —0.015 [-0.059, 0.029] 0.016 0.500 T3 0.055]

Physical VVG T1 —0.021 [-0.099, 0.039 0.601
L L. L. o aggression T2 0.057]

associations for the desensitization effects were statistically insignificant Physical VVG T2 —0.078 [-0.170, 0.048  0.097

and most of them showed negligible effect sizes (§ ~ 0.03). Therefore, aggression T3 0.014]

H9-H12 were not Supported. Physical VVG T3 0.060 [-0.036, 0.047 0.223

As for the opposite (selection) effects (i.e., whether changes in aggression T4 . 01571
. . . . VVG T2 Physical —0.096 [-0.185, 0.044 0.034

empathy and aggression are associated with changes in VVG), three aggression T1 0.007]

associations were statistically significant, with medium-to-large effect VVG T3 Physical 0.020 [-0.068, 0.047 0.657

sizes. Firstly, it was discovered that participants who experienced an aggression T2 0.109]

increase in their level of affective empathy during the third wave also VVG T4 Physical 0.118 [0.009, 0.059  0.035

aggression T3 0.226]

showed a decrease in their VVG during the fourth wave (p = —0.12,p =
0.017). H8 was partially supported because this effect was found only
from T3 to T4.

Secondly, it was found that participants who displayed an increase in
physical aggression during the third wave also demonstrated an increase
in their consumption of VVG in the fourth wave (§ = 0.12, p = 0.035).
Surprisingly, the effect was exactly the opposite when it came to an
increase in physical aggression during the first wave, which was asso-
ciated with a decrease in VVG during the second wave (§ = —0.10,p =
0.034). Hence, H6 was not supported because the found evidence was
mixed across different waves of data collection. H5 and H7 were also not
supported. All hypothesized cross-lagged effects are shown in Table 4
(for auto-regressive and non-hypothesized cross-lagged effects, see
Supplementary Material). All statistically significant effects are depicted
in Fig. 1.

3.3. Moderation effects

As for the moderation effects of gender on within-person associa-
tions, the omnibus effect was statistically insignificant, Ay?> = 74.894,
Adf = 75, AAIC = 61, p = 0.482. Since this effect also contains non-
hypothesized paths, the omnibus moderation effect was reanalyzed
solely for the effect of the target effects (i.e., those related to violence in

video games). Again, the omnibus moderation effect was insignificant,
sz = 25.288, Adf = 27, AAIC = 27, p = 0.559. No gender differences
across within-person effects were found.

Concerning the age moderation effects, the omnibus effect was also
statistically insignificant, Ay? = 86.088, Adf = 75, AAIC = 49, p =
0.179, but the omnibus moderation effect of the target associations was
statistically significant, Ay? = 44.100, Adf = 27, AAIC = 8, p = 0.021.
Hence, moderating effects on individual hypothesized associations were
analyzed. Neither the negative effect of physical aggression at T1 on
VVG at T3, nor the negative effect of affective empathy at T3 on VVG at
T4, was found to be statistically significant. However, the positive effect
of physical aggression from T3 on VVG at T4 was moderated by age, Ay>
=9.521, Adf =1, AAIC = 6, p = 0.002. The effect was strong for younger
participants (p = 0.29, p < 0.001), but basically non-existent for older
adolescents (p < 0.01, p = 0.967).

4. Discussion
The impact of VVG on aggression and empathy has been a topic of

both academic and public debate for decades. These games have
frequently been portrayed as significant factors that contribute to
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Fig. 1. Statistically significant effects at the within-person level.
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a2 )
Physical 14 ** Physical
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Time 3 Time 4

Note: Black arrows represent hypothesized effects, and gray arrows represent non-hypothesized and auto-regressive effects. Only statistically significant associations
are shown. Due to its complexity, the figure was simplified to include only within-person effects (so, it does not represent the whole RI-CLPM model).

increased aggression and decreased empathy in adolescents. The pre-
sented findings challenge this perspective. Employing a longitudinal
design and differentiating between within-person and between-person
effects, no causal evidence to support the desensitization hypothesis (i.
e., that VVG impacts physical and verbal aggression or cognitive and
affective empathy) was discovered. Presented findings contradict the
GAM, which posits that repeated exposure to violent content results in
an increase in aggression and a decrease in empathy (Anderson &
Bushman, 2018; Carnagey et al., 2007).

Since the GAM was already criticized for underestimating personal
and environmental factors, overestimating the effects of violent media
content exposure, lacking practical significance criteria (Ferguson &
Dyck, 2012), insufficiently proved axioms and measures with inade-
quate psychometric properties (Ferguson & Kilburn, 2009), and its
inability to be falsified by negative results (Finkel, 2014), the findings of
this article underscore the limitations of relying solely on this model and
emphasize the need for nuanced methodologies and theoretical frame-
works to better understand media effects on adolescents.

These findings are, however, in line with some studies that focus on
within-person effects (Johannes et al., 2022; Kersten & Greitemeyer,
2022), as well as some recent longitudinal evidence (e.g., Breuer et al.,
2015; Ferguson, 2019; Ferguson & Wang, 2019; Kiihn et al., 2019, see
also Drummond et al., 2020). They are also aligned with studies that
demonstrated the lack of the desensitization effect on neural brain ac-
tivity using fMRI (e.g., Gao et al., 2017; Goodson et al., 2021; Kiihn
et al., 2018; Lengersdorff et al., 2023; Szycik, Mohammadi, Hake, et al.,
2017; Szycik, Mohammadi, Miinte, & te Wildt, 2017). Hence, our evi-
dence does not support the presumption that exposure to video games
and the violence present therein is responsible for changes in the
development of adolescents’ aggression and empathy.

Concerning the selection effect (i.e., whether changes in empathy
and aggression are associated with changes in VVG), the evidence pre-
sented in this article is inconclusive; most of the associations were not
significant. The absence of the effects of the changes in cognitive and
affective empathy on VVG aligns with a study by Vossen et al. (2017),
which found that sympathy, but not cognitive and affective empathy, is

associated with violent media content. The only effect observed in this
context was that an increase in affective empathy is associated with a
decrease in VVG. This is consistent with the selection hypothesis; how-
ever, since the effect was observed only from T3 to T4, it is possible that
these effects are less stable than assumed and could change under
various circumstances that were not captured in this longitudinal study
focused on long-term effects (e.g., exposure patterns to other digital
media, individual life events, changes in social environment).

Regarding the impact of changes in aggression on VVG, no effects of
verbal aggression were identified. However, it was observed that
changes in physical aggression could influence VVG, contrary to ex-
pectations, in both positive and negative directions. The negative effect
from T1 to T2 does not align with the selection hypothesis, but the
positive effect from T3 to T4 does. The latter finding is consistent with a
study by Breuer et al. (2015), which provided evidence for the selection
hypothesis (see also von Salisch et al., 2011). Additionally, in their
study, the effect was moderated by age, and, similar to the presented
findings, they noted that the effect is significant only for younger par-
ticipants. Therefore, the selection effect might be pertinent primarily to
younger adolescents, and it is a more intricate process than assumed,
which could even potentially yield opposing effects.

Furthermore, the mixed effects of physical aggression on VGG are
likely not inherently stable or caused by developmental processes, as
indicated by the absence of discernible trends in the data. Instead, they
may be influenced by unmeasured situational variables, such as the
COVID-19 pandemic. Therefore, another potential explanation could
stem from the COVID-19 situation that arose during our data collection
period, particularly in the impact upon the initial waves of data
collection. This global crisis led to significant changes in behavior,
notably among isolated children and adolescents, who reported
increased gaming hours, especially in multiplayer games, as a coping
mechanism for psychological distress and to mitigate social isolation
(for reviews, see e.g., Han et al., 2022; Pallavicini et al., 2022). There-
fore, the observation of a negative association of physical aggression
from T1 on VVG from T2 could notably be influenced by this global
situation.
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Regarding between-person effects, this study observed that boys
engage more in VVG than girls, which is consistent with findings from
numerous previous studies (e.g., Kasumovic et al., 2015). Surprisingly,
age showed no association with VVG. This may appear counterintuitive,
especially considering the recommended age limits for many violent
games. However, given the widespread disregard for age ratings by
parents (Childcare, 2018), the lack of association between age and VVG
is understandable, because younger individuals often play violent games
inappropriate for their age.

In contrast to the within-person level, a tendency for adolescents
with generally higher affective empathy to play fewer VVG was not
observed at the between-person level. However, it was discovered a
counterintuitive positive correlation between these variables. Despite its
small effect size, this finding contradicts previous research that identi-
fied the opposing effects but primarily relied on self-reported time spent
in video games, in general, and not specifically in violent ones (Shin &
Ahn, 2013). This finding, however, corresponds to the counterintuitive
positive association between the trait of affective empathy and state
hostility found by Lacko et al. (2023). They explain that, in contrast to
sympathy, adolescents with higher affective empathy focus more on the
main playable character with whom they identify. In line with that
argumentation, adolescents with generally higher affective empathy
could engage more with VGG because they might enjoy the whole story
and become more immersed in violent scenarios. In other words, these
individuals may be drawn to complex narratives or character-driven
games, some of which may involve violence. This challenges the
simplistic assumption that higher empathy necessarily leads to a rejec-
tion of violent content in media. However, further research focused on
other explanatory variables, such as the emotional experiences during
gameplay, the motives for VGG, and sensation seeking, as warranted to
delve deeper into the underlying mechanisms that drive this unexpected
correlation.

Of significant importance, these findings also highlight a trend at the
between-person level, where individuals with higher levels of verbal and
physical aggression tend to engage more with VVG, particularly with a
more pronounced effect observed for physical aggression. This obser-
vation aligns with traditional perspectives regarding VVG as a potential
trigger for aggression. However, it is critical to emphasize that this as-
sociation does not necessarily imply causality. While previous studies
have often overlooked the within-person level, where fluctuations in
aggression and VVG engagement occur over time within individuals,
this study acknowledges the influence of both within-person and
between-person effects. In essence, while adolescents with higher gen-
eral aggression may prefer VVG, it is not indicative that increased
engagement in VVG leads to heightened aggression. Therefore, much of
the prior evidence may have been influenced by the higher variability
present at the between-person level. This study underscores the imper-
ative need to differentiate between these two levels of analysis to
elucidate the genuine causal relationships between VVG and aggression.

5. Limitations and future research

The findings presented in this research need to be contextualized
within its limitations. Firstly, despite VVG not being assessed by the
criticized self-report of the assessment of violence (e.g., Drummond
et al., 2020; Ferguson, 2011) and instead by expert ratings obtained
from Common Sense Media and two independent raters, it still relies on
the self-reports of participants for video game names and their order.
Thus, it might not be entirely reliable, because participants could omit
or forget some played video games. Time spent in games was also not
assessed. Future research should, therefore, utilize objective measure-
ments for played video games and time spent on them.

Secondly, given that long six-month intervals between each mea-
surement were applied, many other unmeasured factors could influence
the within-person associations, and the short-term dynamic within-
person associations remain unknown (with the only exception being
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Kersten & Greitemeyer, 2022). This aspect should be the focus of future
research. For instance, employing ecological momentary assessment
research could provide valuable insights into both of the
above-mentioned limitations, specifically to measure the time spent in
video games objectively and to explore the dynamic and person-specific
associations between within-person changes in VVG and
empathy/aggression.

Thirdly, RI-CLPM was selected as the primary analytical approach
because the aim was to infer a reciprocal relation between VGG and
other variables (cf., Johannes et al., 2022; Teng et al., 2022), rather than
to infer a relation between developmental processes and their changes
over time (cf., Coyne & Stockdale, 2020; Willoughby et al., 2012).
However, it is acknowledged that RI-CLPM might introduce biased
cross-lagged effects when certain serially correlated unobserved
time-varying confounders exist (Usami et al., 2019). Hence, future
research could focus on identifying these potentially serially correlated
time-varying confounders that could influence physical aggression and
VGG in both directions.

The fourth limitation arises from the time and place of data collec-
tion, especially during the first two waves, which occurred during the
COVID-19 pandemic. These findings could be significantly influenced by
this global situation. As a result, the generalizability of the findings may
be limited to more typical times outside the context of the pandemic.
The generalizability of the findings may also be limited to the cultural
region of Central Europe. Even though the proportion of gaming among
Czech adolescents is average compared to other European countries
(Smabhel et al., 2020, previous meta-analytical evidence suggests that the
effects of VGG on aggression and empathy could be slightly higher in
Western countries while lower in Eastern countries (Anderson et al.,
2010; Ferguson, 2015; Prescott et al., 2018). As Czech culture is typi-
cally characterized as being “in the middle” between analytic Western
countries and holistic Eastern countries (e.g., Lacko et al., 2020), it is
possible that the observed effects could differ in other cultural regions.

Finally, attrition analysis revealed significant systematic dropouts
for the oldest participants across all of the waves. While there is no
methodological justification for this finding, it is assumed that the par-
ents of the older participants were just not as motivated as those of
younger ones. This, however, has an impact on the interpretation of the
findings, especially upon the moderation effects of age on the within-
person level, which could be influenced by selective dropout and thus
needs to be interpreted with caution. It seems desirable to focus on a
broader age spectrum of children and adolescents in future research to
either support or disprove our age-related findings.
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