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Abstract

Playing video games is associated with cognitive changes and possibly psychosocial difficulties. Problematic gaming occurs
upon the loss of control over videogame playing; gaming disorder is considered a behavioral addiction in the 11th version
of the International Classification of Diseases. Models used to understand behavioral addictions include cognition as an
essential factor in the development, maintenance, and relapse of addiction. Nevertheless, some aspects of cognition, such as
social cognition, remain underexplored, despite evidence of alterations in cognitive and social function among patients with
problematic gaming. This review aimed to describe the current understanding of social cognition in individuals exposed to
videogames. We included all studies assessing social cognition in participants of any age with a wide range of exposure to
video games (from simple use of video games (such as at least two exposures) to problematic gaming, defined according to
the included study). This wide range of exposure allowed us to explore the whole process from repeated exposure to addic-
tion. We included only studies that used neuropsychological tasks to assess social cognition. Patient-reported outcomes that
could be biased by subjective self-report data were not included. The search was conducted from inception to January 2022
in three databases (PubMed, PsycINFO, and Web of Science). The systematic search identified 39 studies that assessed
facial emotion processing, empathy, theory of mind, social decision-making, aggressive behavior, and moral competence.
In general, results have been mixed, and a number of questions remain unanswered. Nevertheless, several studies showed
cerebral changes when processing facial emotion that were linked with problematic gaming, while no link was obtained
between nonproblematic gaming and empathy alterations. The influences of cooperation patterns, theory of mind, moral
competence, and gaming frequency were highlighted. Finally, there was substantial heterogeneity in the population assessed
and the methods used.
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Introduction
Video Gaming
Video gaming is a modern leisure activity that refers to

the use of video games (VGs), such as massively multi-
player online role-playing games (MMORPGs), multiplayer
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online battle arenas (MOBAs), first-person shooters (FPSs),
or even sandbox games (games without planned scenarios)
(Leouzon et al., 2019). Gamers can play for entertainment
but also to deal with anxiety, depression, or other psycho-
logical difficulties. Nevertheless, the causality of the rela-
tionship between motives/psychological difficulties and
gaming is poorly understood (Sunil et al., 2021). Playing
VGs has been found to increase the activity of the sym-
pathetic nervous system (Krarup & Krarup, 2020). Gam-
ing also leads to brain changes (Brilliant et al. 2019) and
enhances aspects of cognition, such as top-down atten-
tion processes and spatial cognition (Bediou et al., 2018).
Regarding social function, time spent playing VGs is nega-
tively associated with the quality of social relationships
(Lo et al., 2005). In contrast, psychological well-being and
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social functioning were positively linked with VG use in a
population of heavy gamers (van den Eijnden et al., 2018).
Gamers also have high online social capital (i.e., network-
ing and its resulting benefits (Williams, 2006; Collins &
Freeman, 2013).

Problematic Gaming and Gaming Disorder

The 11th version of the International Classification of Dis-
eases (ICD-11) (World Health Organization, 2018) defines
gaming disorder (GD) as “impaired control over gaming,
increased priority given to gaming over other activities to
the extent that gaming takes precedence over other interests
and daily activities, and continuation or escalation of gaming
despite the occurrence of negative consequences.” Another
clinical definition was provided for Internet gaming disorder
(IGD) in the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5), within the section outlining
disorders requiring further investigation (American Psychia-
try Association, 2013). Both IGD (in the DSM-5) and GD
(in the ICD-11) refer to similar disorders characterized by a
loss of control over video gaming leading to negative con-
sequences but have slight differences in operationalization
for diagnosis.

In the present review, we use the umbrella term “problem-
atic gaming” (PG) to encompass the variety of clinical defi-
nitions used in the studies reviewed. PG includes the clinical
definitions provided in the international classifications IGD
in the DSM-5 and GD in the ICD-11) as well as other defini-
tions used before the development of the ICD-11 or DSM-5
or within other conceptual frameworks used to characterize
excessive and harmful use of VGs (Schettler et al., 2022). In
the present review, the term PG is contrasted with nonprob-
lematic gaming (NPG) which is defined as leisure activity
without a loss of control or harmful consequences.

The prevalence of PG is estimated to be between 0.7 and
27.5% in the general or gamer population, depending on the
clinical definition used, with more men affected (Mihara &
Higuchi, 2017).

Models of the underlying processes of addictions are
multifactorial, and these processes include cognitive func-
tioning, among other factors (Brand et al., 2016, 2019;
Noel et al., 2013). Indeed, alterations in inhibitory control
(Argyriou et al., 2017) and in frontostriatal and frontocin-
gulate networks (Yao et al., 2017) have been highlighted in
people with PG. Moreover, improvements in PG symptoms
have been linked to improvements in cognitive functioning
(Lim et al., 2016). In contrast, NPG has been linked with
improvements in cerebral structures and connectivity and
optimization of neuronal recruitment, especially for attention
and visuospatial skills (Palaus et al., 2017).
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Regarding social functioning, PG was found to negatively
impact social relationships (Ryu et al., 2018). More specifi-
cally, individuals with PG have high online social capital, as
do gamers without PG, but low offline social capital (Collins
& Freeman, 2013). Additionally, psychological well-being and
social functioning were negatively linked with the presence of
PG (van den Eijnden et al., 2018) and were even a predictor of
it (Lemmens et al., 2011). The presence of PG has also been
linked to familial (Hyun et al., 2015), emotional, and behavioral
problems (Frolich et al., 2016). Taken together, these findings
suggest an alteration in social functioning in people with PG.

Definition of Social Cognition

The literature suggests the presence of altered social func-
tioning among individuals with PG. Nevertheless, gamers’
social functioning is less understood for those without PG.
On the borderline between cognition and social functioning,
there is social cognition (SC). This concept includes all cog-
nitive processes underlying social interactions, from the abil-
ity to detect and identify social cues, to interpret social cues,
to the generation of socially appropriate responses (Adolphs,
2001; Frith, 2008; Saxe, 2006). SC also allows people to
construct social norms that will serve as standards for future
social interactions (Beer & Ochsner, 2006; Bertoux, 2016;
Greifeneder et al., 2017). Indeed, given these social abilities,
the “social brain” theory postulates that the human brain is
larger than that of other species because of the complexity
of our social world and, specifically, our ability to bond with
others (Adolphs, 2009). The crucial role of SC in daily func-
tioning has been demonstrated in several psychiatric clinical
populations, such as patients who suffer from schizophrenia
(Brunet et al., 2003; Couture et al., 2006).

Components of Social Cognition

SC covers a wide spectrum of cognitive functions. SC
tasks can range from the simplest tasks (e.g., recognizing
an emotion on a face) to the most complex (e.g., under-
standing irony or social decision-making). Several models
have been constructed to determine the number of SC com-
ponents (Fiske & Taylor, 2016; Green et al., 2015; Happé
& Conway, 2016). For example, it is debated whether the
self should be included in this concept (Happé & Conway,
2016). Similarly, the inclusion of alexithymia (which
reflects the inability to identify and describe emotions expe-
rienced by oneself or others (Etchepare & Prouteau 2017;
Taylor et al., 1985) within the spectrum of SC is contro-
versial. Several authors have also proposed differentiating
SC components based on more general characteristics. For
example, the level of processing (e.g., high, low or dual
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processing (Adolphs, 2009, 2010; Etchepare & Prouteau,
2017; Frith & Frith, 2008) or the nature of the stimuli
involved (affective versus cognitive stimuli) may be used
(Adolphs, 2010; Etchepare & Prouteau, 2017; McDonald,
2013; Shamay-Tsoory & Aharon-Peretz, 2007).

In the following paragraphs, only SC components identi-
fied in the literature and described with systematic research
are presented for the sake of clarity.

Social Information/Emotion Processing, Emotion
Attribution, and Affective Cognition

The study of social or emotional processing can occur at two
levels. The conscious level is assessed by asking the subject
to identify an emotion or rate its intensity, for example. The
unconscious level can be measured when the participant
attends to another task while faces are presented. Facial
emotion processing seems to be supported by two networks.
The ventral network deals with static stimuli and associated
stimuli with information such as the identity of the face.
The dorsal network deals with dynamic stimuli (Duchaine
& Yovel, 2015). The ability to process emotions and make
assumptions about them is also called affective cognition
(Ong et al., 2015).

Empathy

Empathy is the ability to feel what another person is feel-
ing and understand him or her (Lockwood, 2016). Several
models of empathy have been proposed. For example, one
model postulates that empathy has two components. The first
component involves the ability to understand motives and
thoughts from another person (i.e., cognitive empathy). The
second component involves the ability to experience the feel-
ings of another person (i.e., emotional empathy) (S. Shamay-
Tsoory et al., 2009). Another model separates empathy into
two different components. The first component, personal
distress, is self-oriented and reflects the tendency to try to
alleviate one’s pain. The second component, compassion (or
empathic concern), involves the ability to feel sympathy for
others (Singer & Klimecki, 2014). The function of empathy,
also called vicarious experience, seems to be supported by the
anterior cingulate cortex and the anterior insula (Lockwood,
2016; Singer & Klimecki, 2014).

Theory of Mind, Attribution Style/Bias, and Intention
Attribution

Another component that is sometimes considered similar
to affective empathy (Decety & Lamm, 2006; Lockwood,
2016) is theory of mind (ToM). ToM is also called men-
talizing, mind reading, or cognitive perspective (Singer

& Klimecki, 2014). It reflects the ability to infer mental
states (cognitive ToM) or emotional states (affective ToM)
of another person (Shamay-Tsoory & Aharon-Peretz, 2007).
It allows individuals to understand and predict the behavior
of others (Premack & Woodruff, 1978). ToM seems to be
supported by a network including at least the medial prefron-
tal cortex (mPFC) and bilateral temporoparietal junctions
(Happé & Conway, 2016; Schurz et al., 2014). Attribution
style is defined as “how people deduce causal relation-
ships and characteristics of other persons in the environ-
ment” (Fiske & Taylor, 2016). Attribution style is linked to
the concept of ToM and allows the observation of hostile
attribution bias, as found in individuals with schizophrenia
(Buck et al., 2020).

Social Decision-Making

On another level of reasoning, social decision-making is the
ability to make a decision that will affect oneself and another
person, with the outcome depending on the behavior of one-
self and another person. This function seems to be supported
by the prefrontal cortex but also by the amygdala and insula,
which handle affective biases that impact decision-making
(Rilling & Sanfey, 2011).

Aggressive Behavior

Aggressive behavior involves the administration of an
unpleasant stimulus to another person (Taylor, 1967). Cogni-
tive activity associated with this behavior seems to be linked
with the dorsal part of the mPFC. The affective component
(i.e., compassion during punishment) seems to be supported
by the ventral part of the mPFC (Lotze et al., 2007).

Moral Decision-Making

Another component of SC is moral decision-making. This
ability has 3 aspects: a particular predilection toward a
moral orientation (affective component), the ability to
make decisions regarding moral dilemmas based on those
moral aspects (cognitive component, also called moral
competence), and the fact that decision-making is not
dependent on the issues in the particular situation (Jung
et al., 2016; Lind, 2008). This ability is underpinned by
emotional and cognitive processes that come into play in
decision-making. For example, a higher level of moral
competence has been linked to stronger functional con-
nectivity between the amygdala and the ventral mPFC and
weaker connectivity between the amygdala and frontopa-
rietal control network (Jung et al., 2016).
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Social Knowledge

Social knowledge refers to all the information stored in
memory that can be used to infer mental states. This infor-
mation can be general, such as norms about how to behave in
certain situations or places. Information may also be specific
to the person with whom the interaction takes place such
as history with that person (Achim et al., 2013; Langdon
et al., 2014).

Social Cognition and Gaming

The aim of this review is to describe the current understand-
ing of the relationship between SC and gaming. Indeed, it
seems that NPG, and, to a greater extent, PG, can impact
both cognitive and social functioning (e.g., building relation-
ships); thus, they may also impact SC (e.g., identification of
facial emotions). Furthermore poor cognitive functioning,
specifically poor SC, may lead to increased time spent gam-
ing and even PG. As SC involves both cognition and social
functioning, it is logical to explore the literature on SC in
gamers to elucidate the sociocognitive profiles of gamers
with or without PG. This review will also allow us to iden-
tify the SC competencies involved.

Methods
Search Strategy

The search strategy was developed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) recommendations (Moher et al., 2009).
The search was conducted from database inception through
January 2022. No registration was made, and no protocol
was prepared. We initially planned to register the protocol
of this literature review ahead of time with the PROSPERO
registry. However, the registration was not accepted because
the data explored were not considered related to a health
condition (Moher et al., 2014). The search was performed
in three databases (PubMed, PsycINFO, and Web of Sci-
ence). Key words regarding SC and VGs were crossed (see
Table 1), resulting in the following search: (“video game”
OR “video games” OR “videogame” OR “videogames”
OR “game” OR “games” OR “gaming” OR “gamer”’) AND
(“mentalization” OR “mentalizing” OR “mentalising” OR
“mind reading” OR “social cogniti*”” OR “social interac-
tion” OR “social function*” OR “social brain” OR “social
decision” OR “social perception” OR “affective cognition”
OR “social knowledge” OR “social information process-
ing” OR “emotion attribution” OR “attributional style” OR
“theory of mind” OR “emotion processing” OR “attribu-
tion bias” OR “intention attribution” OR “empathy”’). The
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Table 1 Keywords used in the database search

Gaming keywords Social cognition keywords

Video game(s)/videogame(s) Social function(ing)
Gaming

Game(s)

Social cognition/social cognitive
Social interaction

Social brain

Social perception

Social information processing
Affective cognition

Emotion attribution

Emotion processing

Empathy
Mentalization/mentalising/mentalizing
Mind reading

Attributional style

Theory of mind

Attribution bias

Intention attribution

Social decision

Social knowledge

SC-related keywords were determined based on the current
literature on SC, regardless of the theoretical model, to scan
a wide variety of SC components. The search focused on
articles published in French or English.

Inclusion and Exclusion Criteria

This systematic review focused on both NPG and PG. As
SC in VGs is a recent research area, we chose not to restrict
our review to any specific pattern of gaming exposure (e.g.,
early exposure during childhood, training people with no
VG experience, or controlled studies of people with and
without VG experience) or any level of exposure (e.g., fre-
quency of VG playing). However, we did not include stud-
ies that did not assess the frequency of VG exposure or did
not expose participants to VGs more than once. Indeed, a
single exposure to VGs is insufficient to induce changes in
cognitive functioning, as the repetition of an action (harm-
ful or therapeutic) is necessary. This strategy allowed us
to explore the whole process from repeated exposure to
addiction and to identify the areas in which the literature
was the most developed and, conversely, the areas in which
additional research is needed.

Moreover, only assessments of SC based on neuropsy-
chological performance (i.e., performance-based tasks
objectively linking behavior and the brain (Casaletto &
Heaton, 2017) were included in this review. Studies using
self-reported outcomes, which are subjective assessments
made by the participant (Rothman et al., 2007), were not
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included. Indeed, self-reported data are subjective, and they
do not allow an evaluation of the quality of cognition.
Articles were included if they (i) evaluated participants’
frequency of gaming OR the effect of playing VGs more
than once OR patients with PG AND explored its impact
and (ii) included a neuropsychological task to assess SC.

Study Selection

After the exclusion of duplicates, each title was screened
by the first author and excluded if it was clearly not within
the scope of the review (i.e., articles not considering VG
as a leisure activity or not assessing cognition). This selec-
tion process resulted in a large sample of abstracts that were
screened twice. The first reading by the first author excluded
abstracts that were clearly off-topic. The second selection of

abstracts was performed using Abstrackr software (Wallace
et al., 2012) by the first and fifth authors. This software can
be used to save time by screening titles and abstracts based
on machine learning that classifies titles as relevant or not
(Rathbone et al., 2015). We used it only as a collaborative
tool that was accessible online.

Because of the lack of information in abstracts, a large
number of articles were retained during this abstract screen-
ing step. The methods of these articles were screened by
the first and fifth authors to ensure that we did not miss
any study that could have included neuropsychological SC
tasks. Therefore, we read the methods of all articles dealing
with cognition in gaming, even without apparent SC assess-
ments and/or apparent exclusive use of self-rated question-
naires. Finally, the full texts of studies were read, and studies
were included in accordance with the inclusion criteria. To

Table 2 Reasons for exclusion
at each step of screening

Reasons for exclusion based on titles (n =8947)

Not an original research article 282
Videogame (VG) was used as a tool or a serious game 2664
Not about gaming 5618
Not about cognition 384
Reasons for exclusion based on abstracts — first reading (n = 948)
Not an experimental research article 88
Not published in English or French 1
Not about gaming 56
VG is used as a tool or a serious game 55
Not focused on cognition 572
Single exposure and/or assessment of frequency of gaming 19
Not focused on social cognition 157
Reasons for exclusion based on abstracts — second reading (n =119)
Not an experimental research article 8
Not published in English or French 2
VG is used as a tool or a serious game 16
Not about gaming 5
Not focused on social cognition 22
Not focused on cognition 66
Reasons for exclusion based on methods (n = 185)
Not an experimental research article 8
Not published in English or French 3
VG is used as a tool or a serious game 2
Not about gaming 3
Not focused on cognition 93
Not focused on social cognition 76
Reasons for exclusion based on full texts (n =110)
VG is used as a tool or a serious game 2
Single exposure with no assessment of frequency of gaming 32
Not an experimental research article 13
No social cognition (SC) neuropsychological task 38
Frequency of gaming was assessed but not used to study its impact on SC 18
Only short-term exposure to VG was assessed 7
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complete the database search, the first author performed a
manual search and screening of the bibliographic references
of the studies included and from a recently published meta-
analysis regarding gaming and social outcomes (Greitemeyer
& Miigge, 2014).

Data Extraction

Each full text that was considered eligible was read by the
first author. Information about the study population, meas-
ures of VG use or PG, cognitive assessment of SC, and
main results exploring the effect of VGS are presented in
Table 3. Table 3 also provides information on the power of
the studies reviewed, by categorizing studies according to
their methodology (comparative or correlational studies). A
summary is provided at the beginning of the “Results” sec-
tion to describe demographic information, SC outcomes, and
VG information. In the interpretation of the results, we were
careful to differentiate the results from samples of gamers
with and without PG. Indeed, this may provide information
on the links of SC with NPG versus PG.

Results
Research included in the previously published meta-analysis

(Greitemeyer & Miigge, 2014) led to the screening of 52 addi-
tional records. From these 52 studies, 34 were screened based

Fig. 1 Flowchart of the system-
atic review

Screening

[ Included }[ Elgibility }[

@ Springer

PubMed (n = 5,160)
PsycINFO (n=4,318)
Web of Science (n = 3,854)| searching (n= 13,332)

on their abstract, 15 were then screened based on their full text,
and 3 were finally included. All numbers and reasons for exclu-
sion at each step are included in Table 2 and Fig. 1. Moreover,
all references from articles included in the systematic review
and previously published relevant meta-analyses (n=23) were
also screened, and four articles were included from these lists. In
total, the systematic search resulted in the selection of 39 studies.

Results Summary

In these 39 studies, the average sample size was approxi-
mately 230 (min =28, max = 3,034, median =99, average
sample size of comparative studies =73, average sample
size of correlational studies =342).

The mean age of participants included in these studies
was 20.13 years (min=5.06, max =32.04, 3 studies with
missing data, mean age of comparative studies =22.12,
mean age of correlational studies = 18.78). Participants
were mostly male (59.64%) (2 studies with missing data).

Within the 39 studies, 23 different SC outcome meas-
ures were used to assess 6 components of SC (facial emo-
tion processing, empathy, ToM, social decision-making,
aggressive behavior, and moral competence). Of the 39
studies, 27 found significant results regarding SC outcome
measures (11 on facial emotion processing, 1 on empathy,
6 on ToM, 2 on social decision-making, 5 on aggressive
behavior, and 2 on moral competency).

Additional records
identified through
other sources (n= 58)

Records identified
through database

Y Y

Records after duplicates removed (n= 10,348

v
Titles screened (n= 10,348)

v

First screening of abstracts (n= 1401)

v

Second screening of abstracts (n= 453)

v
Methods assessed for eligibility (n=334)

v

Full text assessed for eligibility (n= 149)

\

Studies included in qualitative synthesis (n= 39)
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Regarding VG information, only 13 experiments of 43
provided information regarding the type of VG played by
gamers (8 assessing facial emotion processing, 2 assessing
empathy, 2 assessing ToM, and 1 assessing social decision-
making). Moreover, a large number of experiments (32 of 43)
focused on exposure to violent VGs. Among them, 19 found
significant results (8/11 on facial emotion processing, 1/5 on
empathy, 4/7 on ToM, 2/2 on social decision-making, and 4/7
on aggressive behavior). Additionally, 11 studies included fre-
quent video gamers, 4 included addicted video gamers, and 27
included individuals from the general population (23 assessed
the frequency of gaming, 3 exposed to VGs, and 1 assessed
the severity of addiction). Among the 15 studies assessing at
least regular gamers, 12/15 (80%) reported significant results
in the domains of facial and social emotion processing (n=7),
social decision-making (n=2), aggressive behavior (n=2),
and moral competence (n=1). Among the studies conducted
in the general population, 16/28 (57%) found significant
results (5 assessing facial emotion processing, 1 assessing
ToM, 6 assessing empathy, 3 assessing aggressive behav-
ior, and 1 assessing moral competency). Finally, 19 studies
included a control group. Among them, 13 (68%) found sig-
nificant results, while 15/24 (63%) studies without a control
group showed significant results.

Regarding the assessment of addicted gamers, three
studies used the Internet Addiction Test (IAT (Young,
2016)), and one of them used the DSM-5 criteria to clas-
sify participants. All three reported significant results.

Detailed Results on Each SC Domain

To facilitate understanding, the articles are presented accord-
ing to the various components of SC assessed and ranked
from the most recent to the oldest in Table 3.

Facial/Social Emotion Processing

Thirteen articles explored the link between exposure to
VGs and social emotion processing. Cerebral processing
was assessed in some of these studies. For example, the
articles compared the performance of two groups of play-
ers of violent VGs (frequent or infrequent players) on the
stop signal task (SST) and recorded event-related potentials
(ERPs). The unconscious processing of emotional facial
stimuli was different for happy faces, with smaller ampli-
tudes observed in frequent players (Stockdale et al., 2017).
Regarding the detection of emotional stimuli, research has
shown that after 10 h of training on VGs (action or nonac-
tion), differences in reaction times are observed between
the nonaction VG group and control group, and the type of
VG played had influences the impact on cerebral process-
ing (Bailey & West, 2013). Finally, seven studies assessed
the ability to process and discriminate facial emotions in

gamers without PG. Studies have shown that years of expe-
rience with VGs could improve emotion identification and
that the number of hours played may negatively impact joy
identification (Miguel et al., 2017). Exposure to VGs may
also be linked with worse ability to identify negative emo-
tions (Miedzobrodzka et al., 2021a). Moreover, VG players
seemed better at recognizing fear but worse at recognizing
disgust than controls (Diaz et al., 2015). Additionally, a
study found that professional e-sport players and controls
displayed similar abilities in identifying identical emotions;
both were lower than the capacity of professional baseball
players. In the same study, the authors showed that elite
e-sport players displayed faster reaction times than the
rest of the group (Kang et al., 2020). Finally, no difference
appeared between VG players and non-VG players in the
identification of morphing emotions (Pichon et al., 2021).
Using the reading the mind in the eyes task (RMET), no
link between violent VGs and RMET scores was found
in participants after 8 weeks of VG practice (Kiihn et al.,
2019). With the same task, a positive link between the abil-
ity to infer correct mental states and better VG (MOBA)
performance was observed (Bonny et al., 2020).

In comparisons of participants with PG and controls
on tasks assessing unconscious processing of faces (Peng
et al., 2017) and cartoons and faces (He et al., 2019), stud-
ies have shown differences in ERPs. For example, one study
showed a reduction in the N170 component, which reflects
the detection of a face (Schweinberger & Neumann, 2016),
in the PG group when processing neutral faces compared to
happy faces. There was no reduction in the control group.
Another study showed a larger peak in response to cartoons
faces than in response to human faces in only the right hemi-
sphere in the PG group, while this difference was present in
both hemispheres in the control group. These results suggest
specific alterations in the processing of facial stimuli in PG
(see Table 3 for details). Moreover, when comparing PG
patients to controls or to patients with methamphetamine use
disorder on a task of social perception, both patient groups
displayed lower scores than the control group (Jiang et al.,
2020). Finally, a higher number of symptoms of PG were
linked with worse scores on the RMET (Aydin et al., 2020).

Empathy

Five studies assessed empathy in a population of gamers.
No differences were found regarding empathy between fre-
quent and nonfrequent gamers, using an empathy-for-pain
task with emotional stimuli (photography or drawings) and
functional magnetic resonance imaging (fMRI) (Gao et al.,
2017; Szycik et al., 2017). No significant changes were
observed, after an 8-week period of exposure to VGs (Kiihn
et al., 2018). However, comparisons of individuals with low
exposure to violent VGs with individuals with a high level of
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exposure revealed a desensitization to painful stimuli (i.e.,
similar EEG results for painful and nonpainful stimuli) in
only the high-exposure group (Miedzobrodzka et al., 2021b).
Finally, no link between violent VG exposure and a scale
measuring empathy for a rape victim was found (Ferguson
& Colwell, 2020).

No study was identified that assessed empathy in PG.

Theory of Mind/Bias of Attribution

Nine studies explored ToM in relation to VG exposure. Among
them, eight studies explored ToM by means of stories. Stud-
ies with young children showed no link between the rate of
aggressive intent in ambiguous stories and exposure to VGs
(Ferguson & Wang, 2019). Nevertheless, when using vignettes
in which participants had to tell what was going on next but also
how they would have reacted in stories that were designed to
induce empathy, a significant link between higher exposure to
violent VGs and lower scores was reported (Funk et al., 2003).
Studies with adolescents showed a negative correlation between
exposure to prosocial VGs and hostile attribution bias as well
as a positive correlation between hostile attribution bias and
exposure to violent VGs (Gentile et al., 2009). Moreover, one
study did not find a relationship between exposure to VGs and
attribution bias (Krahé & Moller, 2004). Finally, attribution bias
was identified to mediate the relationship between exposure to
VGs and behavior (Moller & Krahé, 2009; Zhen et al., 2011).
Studies with adults showed a positive correlation between expo-
sure to VGs and levels of aggressive thoughts, feelings, and
behaviors attributed to characters in ambiguous stories (Eastin
& Griffiths, 2009). However, no link between attribution bias
and frequent exposure to FPSs was reported (Hopp et al., 2018).
Finally, in a study of children that used six different tasks to
assess ToM, gaming time negatively predicted boys’ scores on
the ToM task after a year (MacGowan & Schmidt, 2021).

Social Decision-Making

One study assessed social decision-making in undergradu-
ates relative to their experience with VGs. This study showed
that experienced gamers tended to be less cooperative than
nonexperienced gamers (Jin & Li, 2017).

One study assessed social decision-making in PG using
the chicken game paradigm. The chicken game is an eco-
nomic game in which two players have to simultaneously
make a decision. In this paradigm, not cooperating is the
riskiest option but has the highest gain. PG patients tended
to take riskier options and cooperate less than controls (Su
et al., 2018). Moreover, PG patients displayed comparable
levels of cooperative behavior when playing either with a
friend or a game mate who they just met in the chicken game
task. In contrast, controls were more cooperative with only
their friend.

@ Springer

Aggressive Behavior

Nine studies explored the link between the frequency of
playing VGs and the competitive reaction task (CRT)
which is designed to explore aggressive behavior. In this
task, participants are instructed to react as fast as pos-
sible to a noise stimulus. The loser (i.e., the slowest indi-
vidual) is punished by a blast of noise, with the duration
and intensity of noise are decided by the winner. In most
experiments, tasks are programmed to provide half of the
victories to the participant, and the intensity and duration
of the blast of noise are measures of aggressive behavior
(Chester & Lasko, 2019; Taylor, 1967). These studies have
shown mixed results. A higher level of exposure to violent
VGs has been linked to a more aggressive response pattern
(Bartholow et al., 2005, 2006) and specific EEG responses
in reaction to violent pictures (Bartholow et al., 2006).
Interestingly, in this last study, the authors separated the
effect of content (violent or not) from the frequency of
play, and the link with aggressive behavior was signifi-
cant only in relation to the content. Furthermore, action
VG players displayed a higher level of aggression than
nonplayers (Pichon et al., 2021). Moreover, a tendency
to display greater aggression in the CRT after playing
a violent VG was found, regardless of previous gaming
experience (Engelhardt et al., 2011). Nevertheless, among
a population of regular gamers, this link was found only
in the group that played a violent VG and not in the group
that played a neutral game (Arriaga et al., 2011). Finally,
no links were found in four other studies (Devilly et al.,
2021; Ferguson & Rueda, 2010; Ferguson et al., 2008;
MacGowan & Schmidt, 2021).

Another type of measure was used in the last study:
participants were asked to rate the profile of an applicant
for a paid position in the laboratory in terms of compe-
tence, courtesy, merit of financial support, and merit of
employment. Lower ratings were considered a measure of
aggressive behavior. No link was found between exposure
to VGs and the level of aggressive behavior (Tamborini
et al., 2004).

No study was identified that assessed aggressive behavior
in PG.

Moral Competence

Two studies assessed moral competence in a popula-
tion of students and showed a positive link between the
exposure to VGs and moral reasoning during VG play
(Krecmar & Cingel, 2016). Moreover, exposure to VGs
was also correlated with moral competence (Sofia & Kli-
menko, 2019).

No study was found on moral competence and PG.
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Discussion

This article aimed to review all studies assessing SC with
neuropsychological tasks NPG and PG. Thirty-nine arti-
cles that examined several aspects of SC were identified.
Regarding facial emotion processing, the results of con-
scious facial emotion processing were mixed, but the results
of unconscious and cerebral processing suggested that a
change in processing emotions can in participants with PG.
However, the variety of methods and populations assessed
did not allow us to conclude that better or worse abilities
were linked to VG use or PG. The results involving empa-
thy mostly showed no differences linked to the use of VGs.
Attribution bias studies had mixed results and assessed mul-
tiple populations (children, adolescents, and adults). Social
decision-making studies reported a change in the processing
of social distance (assessed when playing with friends or
strangers just met in the game) in the PG population. Studies
also showed less cooperative behavior in the adult popula-
tion linked to NPG and PG. Regarding aggressive behav-
ior, the results were mixed, and further research is needed.
Nevertheless, half of the studies did not find a link between
exposure to VG and CRT scores. Studies with PG are lack-
ing. Finally, two studies showed that higher moral compe-
tence when presented with a moral dilemma was linked to
higher VG exposure.

Gaming and Face Processing

Numerous studies were reviewed in this article, which shows
the interest in and the importance of understanding the link
between facial emotion processing and gaming. Neverthe-
less, the neuropsychological data did not clearly indicate
deficits or improvements in identifying facial emotions but
rather suggested cerebral changes in facial emotion process-
ing. PG patients exhibit deficits in EEG studies and more
precisely in the P300 component, which reflects attention
allocation (Kuss, 2018). Moreover, it has been shown that
excessive Internet users also display altered early processing
of faces in terms of ERPs (He et al., 2011). Thus, studies
have suggested changes in the cognitive processing of faces.
These changes need to be confirmed. The preservation of
emotion identification also needs to be confirmed with other
studies in regular NPG and PG.

Three studies used the RMET to assess the ability to
identify complex facial emotions based on pictures of eyes
(Kittel et al., 2022). One study showed no effect of VG
exposure (Kiihn et al., 2019). Another study identified a link
between negative emotion recognition and PG (Aydin et al.,
2020). Finally, one study demonstrated a positive association
between improved emotion recognition and MOBA com-
petencies (Bonny et al., 2020). Nevertheless, these results

should be interpreted with caution because the psychometric
properties of the RMET appear to be fragile (Higgins et al.,
2022; Pavlova & Sokolov, 2022). Indeed, one limitation of
studying SC is that cognitive tasks are mainly experimen-
tal and statistically weak. There is no consensus regarding
the assessment of SC in the general population. Neverthe-
less, this limitation has been overcome in the framework
of schizophrenia. Indeed, researchers have studied several
components of SC and identified tools to assess them, pro-
posing a gold standard of SC assessment in schizophrenia.
The social cognition psychometric evaluation (SCOPE)
study concluded that the hinting task (hint understanding),
the Penn Emotion Recognition Test (ER40, facial emotion
recognition) and the Bell Lysaker Emotion Recognition
Task (BLERT, facial/vocal/body emotional identification)
were the tools with the strongest psychometric properties
and should be used in clinical trials (Pinkham et al., 2018).
Replicating such work in other pathologies or for the general
population may improve assessments of SC and understand-
ing of the SC in gamers.

Gaming and Empathy

Regarding empathy, no effects of VGs were found in studies
using fMRI and diverse cognitive tasks. The interpersonal reac-
tivity index (IRI (Davis, 1983)) is a self-report questionnaire
that comprises fantasy and perspective-taking subscales (two
measures of cognitive empathy) and empathic concern and per-
sonal distress subscales (two measures of affective empathy). A
study that used to IRI to assess problematic Internet users found
no stable associations (Melchers et al., 2015). However, when
another questionnaire, the empathy quotient (Baron-Cohen &
Wheelwright, 2004), was used, a link was found between lower
levels of empathy and higher problematic Internet use (Melchers
et al., 2015). Furthermore, no differences were found when
comparing PG and NPG players (Collins & Freeman, 2013).
These data suggest that PG is not associated with a diminution
of empathy. Nevertheless, more studies are needed to reach con-
clusions regarding the profile of empathy among gamers and
specifically those with PG. For example, no study has explored
the affective and cognitive components of empathy, such as
those proposed in the substance use disorders population with
the Condensed and Revised Multifaceted Empathy Test (MET-
CORE) (Grynberg et al., 2017). This study showed an alteration
in the cognitive ability to decode complex emotions but pres-
ervation of sharing abilities (affective component, as assessed
by self-reports cited herein). Thus, further studies are needed
to explore whether PG is associated with the same patterns of
alterations as those observed with substance use disorders. If
this is the case, it would suggest that alterations in cognitive
empathy are linked to addiction per se and not to the ingestion
of neurotoxic substances.

@ Springer
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Finally, in the general population, it has been shown that
asking participants to feel empathy while in the fMRI scan-
ner during an empathy-for-pain task created a bias for pain-
ful faces, with an overestimation of the intensity on faces
(Naor et al., 2020). This study showed that SC components
such as empathy and facial emotion processing are not dis-
crete functions and that they have to be measured together
to evaluate their reciprocal impacts.

Gaming, Theory of Mind, and Aggressive Behavior
in the General Aggression Model (GAM)

Studies assessing ToM and VGs mainly focused on attribution
bias and showed mixed results, while aggressive behavior was
mainly assessed with the CRT and yileded mixed results. For
those two SC components, correlational methods have mainly
been used, making interpretation more complex and less power-
ful. Two studies suggested that immediately after having played
violent VGs, there is an increase in aggressive behavior, but
only for frequent gamers (Bartholow et al., 2005, 2006). This
aspect has not been explored in the PG population. This field
of research was developed in relation to the general aggression
model (GAM) (DeWall et al., 2011). This model postulates that
repeated exposure to violent VGs impacts cognition by increas-
ing aggressiveness and then increasing aggressive behavior
(Greitemeyer & Miigge, 2014). In our review, 18 out of 31
studies found significant results when assessing the impact
of exposure to violent VGs. Moreover, several meta-analyses
explored the impact of violent VGs on aggression showing that
violent VGs seem to be linked to aggression (Anderson et al.,
2010; Bushman & Huesmann, 2006; Prescott et al., 2018).
Other meta-analyses have shown no effect of VGs on aggres-
sive behavior (Elson & Ferguson, 2014; Ferguson and Kilburn,
2010; Sherry, 2001). Another meta-analysis reported nuanced
these results and as VGs impacted social outcomes (behavio-
ral, cognitive, affective and arousal measures, all mixed in the
analysis) by increasing aggressive cognitions and decreasing
prosocial outcomes (violent VGs) and increasing prosocial out-
comes and decreasing aggressive cognitions (prosocial VGs)
(Greitemeyer & Miigge, 2014). The variety of the methods used
in the reviewed studies prevents firm conclusions, highlighting
the complexity of the relationships between violent VGs and
aggressive behavior. More research is needed, and future stud-
ies should consider using a thorough assessment of VG habits
together with a wide ranging assessment of aggressive behavior
(using both cognitive tasks and self-report measures).

Studies on aggressive behavior are absent from the PG
literature, and this topic needs further research.

Additionally, aggression is rarely cited in theoretical
models of SC, as it may be considered a biased behavior
rather than a cognitive ability. Nevertheless, aggression can
also be conceptualized as a non-prosocial behavior that falls
under the spectrum of SC.

@ Springer

Gaming and Social Decision-Making

Studies assessing VG experience with and without addiction
showed a tendency for reduced cooperation by experienced
players. In PG, the study by Su et al. (2018) showed less
overall cooperation during the chicken game, suggesting a
preference for risky situations or less cooperative behavior.
Specific patterns of responses were also found in nonsocial
decision-making tasks in this population, with the same level
of preference for risky decision-making (Dong & Potenza,
2016). Moreover, PG subjects tended to prefer short-term
rewards (Dong & Potenza, 2014). Therefore, it is not clear
whether these subjects choose riskier situations or display
less cooperation per se.

Finally, during the chicken game (Su et al., 2018), PG
players tended to cooperate with game mates as much as
they did with friends and cooperated less often with occa-
sional players. These results suggest that game mates were
viewed as friends. PG participants, therefore, seem to pre-
sent a specific pattern of relationships that may be altered
in real life but not online.

Social decision-making has been explored in relation to
PG and NPG, and research has shown that players’ decision-
making seems to be marked by decreased cooperation. Nev-
ertheless, the pattern of decision-making in individuals with
PG is a tendency to choose the riskiest options (Schiebener
& Brand, 2017), explaining this lack of cooperation. More
research is needed to determine whether the tendency to
cooperate is altered or impacted by the tendency to make
riskier decisions.

Gaming and Moral Competency

Regarding moral competence, both studies described in
this review suggested an improvement in moral compe-
tence associated with VG frequency, highlighting a positive
impact of VGs (Krcmar & Cingel, 2016; Sofia & Klimenko,
2019). The authors linked these results to the fact that play-
ers used to violent VGs tended to more easily emotionally
connect with the character presented in the moral dilemma
(Sofia & Klimenko, 2019).

More research is needed to determine whether VG play-
ers show higher moral competence than nongamers and to
explore this aspect in the PG population.

Impact of SC as a Whole

Only four studies of 39 used more than one task to assess
SC, thus preventing conclusions regarding on an overall SC
profile among video gamers. Such an overall profile can
only be investigated by using a combination of measures,
which may facilitate investigation of links between several
components of SC. Thus, there is a need for studies to assess
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SC in video gamers using a combination of measures to
assess a combination of SC components. Such multimodal
assessment may also provide useful insight into the manage-
ment of PG, by enabling therapists to focus treatment on the
specific functions that are altered.

Additionally, SC may be linked with social functioning
in gamers or with the motive to play. Indeed, the profile of
SC may be different depending on what is looking for in
VG by gamers. Complementary studies including levels of
loveliness and motivation to play may allow us to examine
the bigger picture of SC in gamers.

Problematic Gaming and SC

Interestingly, all studies including PG participants found sig-
nificant results when assessing SC abilities. Indeed, when
presented with facial emotions, PG subjects displayed unique
cerebral functioning in two studies (He et al., 2019; Peng
et al., 2017). Compared to controls, PG patients displayed
a deficit in social perception similar to that of patients with
methamphetamine use disorder (Jiang et al., 2020). Addi-
tionally, lower scores on the RMET were linked to Inter-
net PG symptoms (Aydin et al., 2020). Finally, PG patients
displayed lower cooperation than control participants who
played a VG (Su et al., 2018). These deficits were be linked
with alterations at the on a cerebral level in adolescents
(Schettler et al., 2022) and adults (Yan et al., 2021) with
PG. Specifically, hyperconnectivity of networks supporting
affective processes (limbic structures and cortex networks)
and hypoconnectivity of structures supporting cognitive
control (such as frontoparietal areas) have been highlighted
(Yan et al., 2021). Finally, studies assessing children and
adolescents must be considered carefully because the brain
and other cognitive functions are still under development
and must be considered in transition (Kilford et al., 2016).

On the other hand, no massive effect of exposure to
VGs appeared in the experimental literature. It would be
interesting to assess addictive symptoms as a function of
VG frequency or exposure to determine if the differences
observed in this literature search, specifically those that
show alterations in SC, are linked with an addictive pro-
file. Indeed, as explained in Bandura’s model, psychoso-
cial functioning can be explained as individual factors,
such as cognitive functioning, reciprocally interacting with
the environment and behavior (Bandura, 1986). In the con-
text of VG use (behavior), the presence of alterations in
SC (individual factor) may be a vulnerability factor that
leads to addictive disorders. Reciprocally, the repetition of
behavior and time spent playing VGs may lead to altera-
tions in SC. In the same way, social capital or relationships
(the environment) reciprocally interact with VG use and
alterations in SC. More longitudinal studies are needed to
answer these questions.

Limitations
Limitations of the Included Studies

Most included studies had a small sample size and assessed
students from universities, which is a recruitment bias.
Moreover, most research assessing the effects of long-term
exposure to VGs has not assessed addictive symptoms, yet
the presence of addictive symptoms can bias the results.
Additionally, all included articles assessed only one com-
ponent of SC and therefore did not permit the generation of
SC profiles of participants, which could allow us to examine
the links among SC components. Finally, most studies used
correlation methods or group comparisons, but no longitu-
dinal study was included, which does not allow us to make
conclusions about the causality of identified links.

Limitations of the Review

Several limitations arose from the articles reviewed in this
article. In particular, heterogeneity was the main character-
istic of the research included. Indeed, variations in partici-
pants included age groups, definitions of PG (based on either
international classifications — GD/IGD — or not), and
gaming intensity; methods used and components assessed
did not allow comparison between studies or generaliza-
tion of results. Given this heterogeneity, this review did not
include a meta-analysis, and therefore, we could not draw
conclusions regarding specific alterations or preservations of
cognitive functioning. Moreover, SC is a wide concept that
could benefit from a consensus about which components
should be included and how to assess them. Regarding the
information collected about PG, the main limitation was the
lack of homogeneity in the methods used, which highlights
the necessity to conduct new research examining PG and SC.

Future Directions

This review showed that VGs have been investigated through
the prism of SC but with many different methods and popu-
lations, leading to mixed results. Nevertheless, studies exam-
ining PG and SC remain scarce. Understanding SC abilities
in VG players with or without addiction is essential to (i)
better understand mechanisms of addiction and (ii) better
inform the treatment of patients with PG by developing spe-
cific cognitive remediation programs that focus on specific
alterations in SC. Questions that remain unexplored are as
follows: (i) whether offline relationships are impaired and
whether this impairments is explained by deficits in SC or
withdrawal from offline relationships because of an overin-
vestment in online relationships; (ii) whether the difficul-
ties related to offline relationships are present before the
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development of PG, leading these individuals to play and
socialize online (i.e., an adaptive strategy), or conversely,
are triggered by the high amount of VG use, which cuts
these individuals off from real-life relationships and pro-
vokes online investment as compensation; and (iii) whether
levels of SC deficits relate to levels of alterations observed
in the PG population (specifically in social spheres such as
school/work, family or friends). The recent recognition of
PG can facilitate the development of research and therapies.
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