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e PGs exhibited dysfunctional inter- and intra-emotion regulation processes

PGs presented difficulties in the identity-formation process

e Factors associated with IGD deferred by gender

e In females, inter- emotion regulation, commitment, and in-depth exploration are

associated with IGD

e In males, negative emotions, suppressive expression, and ruminative exploration are

associated with IGD

Abstract
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The aim of this study was to investigate the relationships between the process of identity
formation, emotion regulation (intrapersonal and interpersonal), avatar identification, and
gaming in adolescents and young adults. Data (from eight standardized questionnaires) were
collected from 37 non-gamers (NGs), 133 non-problematic gamers (NPGs), and 37
problematic gamers (PGs). The results showed that PGs had higher scores in lack of
emotional consciousness, lack of emotional clarity, and expressive suppression, while also
having lower scores in cognitive reappraisal and interpersonal emotion regulation than NPGs
or NGs. They also had higher scores in ruminative exploration and lower scores in exploration
in depth. In addition, factors associated with Internet gaming disorder (IGD) differed by
gender. In females, lack of emotional clarity, interpersonal emaotion regulation, commitment,
and in-depth exploration were associated with IGD. In males, however, negative emotions,
lack of emotional consciousness, lack of emotional clarity, suppressive expression, and
ruminative exploration were associated with the disorder. These results highlighted the need
to consider gender specificities when caring for video game-players and using of therapies or
psychotherapeutic techniques to improve their emotional processes and promote their

identity-construction.

Keywords: - internet gaming disorder, avatar identification, identity, emotion regulation,

interpersonal emotion regulation, gender

1. Introduction
Adolescence is marked by a crucial developmental task: identity construction

(Erikson, 1968). Among the first theorists of identity development, Erikson (1950, 1968)
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postulated that identity formation is a dynamic life-long process, which, according to
Marcia’s approach is based on two core identity processes - identity exploration and identity
commitment — that contribute to build a coherent sense of identity (Marcia, 1980, 1988),
meaning ‘ ‘when the individual has subordinated his childhood identifications to a new kind of
identification achieved by absorbing sociability and in competitive apprenticeship with and
among his age mates’’ (Erikson, 1959, p. 155).

Erikson (1968) underlined the importance of the psychosocial dimension of identity
construction. Exploring the environment is accompanied by major risks, such as exposure to
ridicule, self-doubt, and shame (Erikson, 1968). Especially considering that in adolescence,
emotions are experienced more intensely than in other stages of life, such experiences can
pose potential hazards to developing youths (Blakemore, 2008; Somerville et al., 2013). Thus,
for adolescents, peers can become attachment figures and as such relationships breed
significant and intense emotional experiences, they sometimes present an emotional challenge
(Allen and Miga, 2010). Adolescents must then learn how to cope with such challenging
situations, thereby developing new emotional regulation strategies (Allen and Manning, 2007,
Ayduk and Kross, 2010; McRae et al., 2010). Some individuals, however, choose not to cope
with these experiences alone, turning to others in order to understand and regulate their
emotions (Zaki and Williams, 2013). When people pursue emotional goals through social
processes, they engage in interpersonal emotion regulation (inter-ER) (Dixon-Gordon et al.,
2015; Parkinson and Manstead, 2015; Williams et al., 2018; Zaki and Williams, 2013). Inter-
ER presupposes that the individual has already acquired emotional regulation capacities
within the parent-child attachment relationship and through the co-regulation experience
between parent and child (Allen and Miga, 2010).

To develop emotion regulation skills and to construct an identity, adolescents require a

moratory period, which is a period of intense experimentation that is not accompanied by
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negative consequences (Erikson, 1972). Massively multiplayer online video games (MMOSs)
appear to be a suitable playground to satisfy the moratory needs of adolescents, as they allow
one to experience oneself through avatar identification (Al), the process in which one
perceives oneself as a character in the game. In the online game context, this experimentation
with identity takes place in relation to others, making it interpersonal (Young, 2009).
Moreover, unlike with other media, in video games, the border between the physical reality
and the virtual becomes blurred by more personal and more immersive experiences, such as
scenarios that adapt to the player’s decisions and stimuli that encourage the player to ignore
reality (Kuo et al., 2017; Raymon et al., 2016; Young, 2008). When a gamer is absorbed in a
game, the Al intensifies, momentarily leading to the belief that the gamer is the avatar; the
gamer may hence adopt some aspects of the avatar’s identity (Li et al., 2013). This
multiplicity appears beneficial for adolescent identity development because adolescents can
explore many identities by experiencing many avatars or, for example, changing their avatar’s
appearance (Wolton, 2012). The avatar then constitutes a virtual version of oneself that is
sometimes compensatory or even restorative (Gaetan et al., 2015; Parmentier and Rolland,
2009). A recent study found that adolescents problematic gamers (PGs) had a stronger
activation of neural areas related to the concept of self when answering items about their
avatar than when answering items concerning themselves (Choi et al., 2018). This provided
neural evidence that PGs had a higher level of Al than non-problematic gamers (NPGs),
bringing to question the relationship between identity construction, gaming and Al, as well as
the difference between PGs and NPGs with regards to identity construction.

Based on the reviewed literature, it seems that only a few studies have investigated the
links between gaming and identity (Badrinarayanan et al., 2015; Bessiére et al., 2007; Borca
et al., 2015; Guegan et al., 2015; Israelashvili et al., 2012). Moreover, none of them has

investigated this relationship according to Luyckx et al.’s (2013) five-dimension model, the
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most evolved contemporary model of identity construction. Instead, many empirical studies
have been based on Erikson’s work, investigating identity formation (Schwartz, 2001). Most
of these studies have used Marcia’s (1966, 1989) identity status model, which is the most
important paradigm in the post-Eriksonian identity research. This model consisted of four
identity statuses that were qualitatively different, beginning with the two major identity
construction processes, exploration and commitment (Kroger and Marcia, 2011). Exploration
refers to a period of active questioning and taking into account goals, moral values, and
alternative convictions, while commitment is the choice and adoption of one or several of
these alternatives (Coté, 2009). Several researchers have extended Marcia’s
conceptualizations and proposed new identity formation models (see Meeus, 2011, for a
review), which led to the introduction of a new empirically validated identity status. These
new models were important developments on Marcia’s conceptualization, which allowed for a
better understanding of the diversity and complexity of Erikson’s work on identity (Klimstra
et al., 2012); the aim of these new conceptualizations was to study and to better understand
the underlying processes of identity development, not only to classify individuals. In this new
line of research, two models, which were particularly complementary, seemed especially
relevant and close to Erikson’s conceptualization of the psychosocial development stages: the
three-dimension model by Crocetti et al. (2008) and Luyckx et al.’s (2006, 2008, 2013)
heuristic five-dimension model of identity.

Based on the three-dimension model of identity (commitment, exploration in depth,
and reconsideration of commitment), a recent piece of research has shown that regular
massively multiplayer role playing gamers (MMORPGS) (n = 176, mean age of 21.86) had a
higher level of commitment reconsideration and lower levels of commitment and exploration
in depth than control participants (n = 239, mean age of 21.20) (Bacchini et al., 2017). The

results of this study also showed that being a gamer was positively associated with
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commitment reconsideration and negatively associated with exploration in depth. Bacchini et
al. (2017) concluded that regular MMORPGs had difficulties in the identity construction
process. Nevertheless, the study did not control for Internet gaming disorder (IGD; APA,
2013) and only one type of MMOs had been studied. Recent popular video games, such as
Fortnite (Deleuze et al., 2019), were not investigated. Based on the limitations of this study, it
seems important to study gamers of various types of MMOs.

Few studies have evaluated emotion regulation among gamers (Marchica et al., 2019).
For example, Gaetan et al. (2016) showed that regular gamers regulated their emotions more
than non-regular gamers. This finding led the authors to consider the possibility that the
virtual environment may promote or facilitate emotion regulation, regardless of the strategy
used. Only seven studies have studied the links between IGD and emotion regulation, proving
a negative link between the two (Amendola et al., 2019; Blasi et al., 2019; Estévez et al.,
2017; Wichstrgm et al., 2018). While Yen et al. (2018) reported that IGD gamers had
significantly higher scores of expressive suppression and lower scores of cognitive reappraisal
than control subjects, a high score of emotion regulation could presumably be a protective
factor against 1IGD (Liau et al., 2015). Furthermore, the important interactive dimensions of
MMOs could allow for inter-ER strategies. Online interactions differ from real-life
interactions since it is possible to disconnect from the game and therefore protect oneself from
overly intense emotions (Sioni et al., 2017). Moreover, in video games, the other is not
physically present, which could promote emotional avoidance (Bonnaire et al., 2019).
However, no studies have investigated inter-ER among gamers and few have considered intra-
ER. Furthermore, No studies have explored the links between these two emotion regulation
processes and the identity construction process among gamers. Thus, the aim of this study
was to investigate the links between emotion regulation (inter- and intra-ER), identity

construction, avatar identification, and video game use among adolescents, comparing PGs,
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NPGs, and non-gamers (NGs). Furthermore, to compare the results with other studies
(Bonnaire and Baptista, 2019; Bonnaire and Phan, 2017; Choo et al., 2015; Wallenius and
Punamaki, 2008), whether or not factors associated with IGD differed by gender was also

investigated.

2. Method
2.1. Participants and procedure

A sample of 201 adolescent and young-adult players and non-players of video games,
aged between 12 and 25 (m = 19.02, SD = 4.20), were included in this study. Young adults (n
= 140) were recruited using Facebook groups dedicated to MMGOs, while the adolescent (< 18
years old) participants (n = 61) were recruited from a Parisian school. The young-adult group
consisted of 53 female and 87 male participants, aged 18 to 25 (m = 21.02, SD = 1.65) and the
adolescent group consisted of 21 female and 40 male participants, aged 12 to 17 (m = 14.43,
SD = 2.90). Of the 356 young-adults recruited online, there were 211 dropouts and 140
participants answered the entire online questionnaire. For adolescents, a parental consent form
was required for participation.

Participants were divided into three groups according to their scores on the Game
Addiction Scale (GAS; Lemmens et al., 2009) and their responses to game frequency. Non-
gamers (NGs; n = 37) were defined as those who played less than once a month, non-
problematic gamers (NPGs; n = 133) played more than once a week and had less than four
items at the GAS, and problematic gamers (PGs; n = 31) played more than once a week and

had four items or more at the GAS.

2.2. Measures
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Participants’ characteristics, including gender, amount of time spent on video game from
Monday to Friday after school, and during the weekend (in minutes), type of preferred game
played, and gaming mode (massively multiplayer online or off line) were evaluated.

The questionnaire incorporated the short version of the GAS (Lemmens et al., 2009) in
French, validated by Khazaal et al. (2016). As recommended by Lemmens et al. (2009),
confirmation of four items or more was considered to indicate addictive use of video games.

The Player-Avatar Identification Scale (PAIS) is a 23-item questionnaire, in which
participants are asked to answer based on their experiences with video games (Li et al., 2013).
The PAIS evaluates four dimensions: feelings during play, abscrption during play, positive

attitudes toward the game avatar, and importance of the avatar to one’s self-identity.

The Dimension of Identity Development Scale (DIDS), French version (Zimmerman
et al., 2015) was used to evaluate the five-dimensional identity model developed by Luyckx,
et al. (2005, 2006, 2008). In addition to the classical commitment and exploration dimensions,
they introduced a new dimension that permits to capture the maladaptive side of identity
formation: ruminative exploration. Thus, in this is-a 25-item questionnaire by-Luyekx—et-ak
{2008)-that-assesses the five identity processes are: commitment making (CM), identification
with commitment  (IC), exploration in breadth (EB), exploration in depth (ED), and

ruminative exploration (RE).

The Utrecht-Management of Identity Commitments Scale (U-MICS), French version
(Zimmerman et al., 2012), by-Crocetti-et-ak{(2008) is a 13-item questionnaire that assesses the
three-dimensional identity model elaborated by Crocetti et al. (2008), evaluating the three
critical identity processes: commitment, in-depth exploration, and reconsideration of
commitment. These items can be filled out to asses identity dimensions is various domains.

Given the attention paid in our study to the interpersonal dimension, only the interpersonal

domain items (i.e., friendships) were considered. Ia-this—study—theFrench—version—of-the
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The Identity subscale of the Erikson Psychosocial Stage Inventory (EPSI) by

Rosenthal et al. (1981). The EPSI is a widely used tool, based on the Eriksonian
conceptualization of personal identity that contains subscales assessing several of Erikson’s
(1950, 1968) stages. As highlighted by Dimitrova et al. (2019), the use of the EPSI in addition
to the identity status approach is important for a more holistic understanding of identity. The
Identity subscale of the EPSI (12 items) provide a single set of scores, which reflect identity

synthesis and the absence of identity confusion (Schwartz et al., 2009). which-examines-the
irst six of Erikson! I " i i : h subscal

The Positive and Negative Affect Schedule (PANAS) is an adjective checklist that
contains two 10-item subscales designed to measure positive affect (PA) and negative affect
(NA) through self-reports (Watson et al., 1988). Participants were given the French version of
the PANAS (Bouffard et al., 1997) and asked to rate the degree to which certain emotions

were felt, using a general time frame to assess trait affectivity.

The Difficulties in Emotion Regulation Scale (DERS) by Gratz and Roemer (2004),
French version (Dan-Glauser and Scherer, 2013) was used to measure intra-ER. In order to
achieve successful emotion regulation, individual need to understand, accept, and modulate
emotions (Gratz and Roemer, 2004), which means that the construct of emotion regulation
have several facets. The instrument developed by Gratz and Roemer (2004), simultaneously
evaluate difficulties in several domains of emotion regulation. Fhe-teelcensists—of In this
study, two scales was used: the lack of emotional awareness scale, which captures inattention
to emotional responses, and the lack of emotional clarity scale, which reflects the extent to

which individuals are unclear about which emotions they are experiencing.
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The Emotion Regulation Questionnaire for Children and Adolescents (ERQ-CA) was
used to measure the two intra-ER strategies operationalized, according to Gross’s (1998)
process-oriented approach: cognitive reappraisal and expressive suppression. Originally
designed for adults, this scale has recently been adapted and validated for children and
adolescents (Gullone and Taffe, 2012). Cognitive reappraisal is a cognitive change strategy
that involves redefining a potentially emotion-eliciting situation in such a way that its
emotional impact is changed. Expressive suppression is a form of response modulation
involving the inhibition of ongoing emotional expressive behavior. These two strategies are

commonly used in everyday life (John and Gross, 2004).

Finally, the Interpersonal Regulation Questionnaire (IRQ), which evaluates both the
tendency to pursue inter-ER and the perceived efficacy of inter-ER was used to evaluate inter-
ER (Williams et al., 2018; Zaki & Williams, 2013). This scale includes four subscales of four
items each: a negative-tendency (NT) subscale, negative-efficacy (NE) subscale, positive-

tendency (PT) subscale and positive-efficacy (PE) subscale.

2.3. Statistical analysis

All statistical analyses were carried out using SPSS software (version 20). The
analyses were conducted in three stages, first comparing the three groups, then examining the
predictive value of the variables for IGD, and finally, relationships between inter- and intra-
ER, between avatar and identity, and between emotion regulation and identity.

First, the PG, NPG, and NG groups were compared. The continuous questionnaires
were compared using a one-way analysis of variance, followed by a post hoc Bonferroni
adjustment test to ascertain the direction of the differences. For the categorical data,

differences in percentages were compared using the Chi square test. To test the effect sizes,



Journal Pre-proof

Cohen's d for the continuous variables and Phi-squared or Kramer's V for the categorical data
were calculated. A p-value of less than .05 was considered statistically significant.

Second, univariate logistic regressions were conducted to examine whether the
continuous variables had predictive value for IGD. After testing for the whole sample, logistic
regressions were executed a second time, stratified by gender. Odds ratios (ORs) and 95%
confidence intervals (CIs) were generated using the logistic regressions.

Finally, linear regressions were conducted to examine the relationships between inter-

and intra-ER, and between avatar identification and identity.

3. Results

3.1.  Sociodemographic and gaming data

According to the results of the GAS, 15.4% (n = 31) of the whole sample were
classified as PGs (see Table 1). A large proportion of this group were males (83.87%)
compared to a relatively small proportion of females (16.13%). The representation of males
was significantly higher than that of females (pc = .50, p <.001).

Compared to NPGs, PGs spent significantly more time playing video games during the
week, F(1, 162) = 7.14, p = .008, and the weekend, F(1, 162) = 14.49, p < .001. The most
played video games across groups were Fortnite (15.8%) (see Table 2). PGs also had
significantly higher scores on feelings during play (F(1, 162) = 6.02, p = .015), absorption
during play (F (1, 162) = 16.67, p < .001), and positive attitudes toward the game avatar (F(1,
162) = 13.23, p < .001) compared to NPGs. In PGs, positive attitudes toward the game avatar
were positively associated with the EPSI’s identity subscale (5 = 0.64 [0.92-2.44], p < .001)
and almost all of the identity processes of the DIDS. Specifically, CM (5 = 0.42 [0.12-1.97],

p=.019), IC (8 = 0.53 [0.35-1.42], p = .02), EB (8 = 0.40 [0.09-1.19], p = .024), and ED (8 =
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0.52 [0.21-0.91], p = .003) were positively associated with positive attitudes toward the game
avatar.

Conversely, in NPGs, the U-MICS scale results showed absorption during play and
commitment (8 = 0.53 [0.35-1.42], p = .02), as well as importance of the avatar to one’s self-
identity and in-depth exploration (# = 0.22 [0.01-0.12], p = .012) being positively associated.
Absorption during play and in-depth exploration (4 = 0.20 [0.01-0.08], p = .024) and
importance of the avatar to one’s self-identity and ruminative exploration (4 = 0.19 [0.00—
0.08], p =.027) were also found to be positively associated.

3.2.  Emotion and emotion regulation

The results of the PANAS showed that NPGs had significantly higher PA scores, F(2,
198) = 3.72, p = .026, than NGs (d = 0.45, p = .029) and PGs had higher NA scores, F(2, 198)
= 3.75, p = .025, than NPGs (d = 0.54, p = .040) (see Table 3). Furthermore, PGs had
significantly higher scores on the lack of emotional awareness scale, F(2, 198) = 5.39, p =
.005, than NGs (d = 0.64, p = .004) and NPGs (d = 0.45, p = .038). PGs also had significantly
higher scores on the lack of emotional clarity scale, F(2, 198) = 5.07, p = .007, than NGs (d =
0.67, p =.020) and NPGs (d = 0.57, p =.008).

For intra-ER, PGs had a significantly lower score on cognitive reappraisal, F(2, 198)
= 3.01, p = 052, than NGs (d = 0.54, p =.047) and a significantly higher score on expressive
suppression, F(2, 198) = 4.54, p = .012, than NGs (d = 0.72, p =.009).

For inter-ER, PGs had a lower total inter-ER score, F(2, 198) = 8.66, p <0.001, than
NGs (d = 0.97, p <.001) and NPGs (d = 0.41, p = .05). Furthermore, NPGs had a lower total
inter-ER score than NGs (d = 0.62, p = .014). For the NT subscale of the IRQ, F(2, 198) =
8.77, p < .001, PGs had lower scores than NPGs (d = 0.45, p =.001) and NGs (d =1.02, p =
.05), and NPGs had lower scores than NGs (d = 0.58, p = .012). For the NE subscale, F(2,

198) = 5.70, p = .004, PGs had lower scores than NGs (d = 0.70, p = .004) and NPGs (d =
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0.24, p = .026). For the PT subscale, F(2, 198) = 4.37, p = .014, PGs had lower scores than
NGs (d = 0.75, p = .012). Finally, for the PE subscale, F(2, 198) = 3.09, p = .048, PGs had
lower scores than NGs (d = 0.56, p = .047). All dimensions of the intra-ER were associated
with all dimensions of the inter-ER in the whole sample (See Table 6).

3.3.  Identity

With regards to the DIDS, only ruminative exploration distinguished PGs and NPGs
(F(2,198) = 3.79, p = .024). Table 4 details the results for the DIDS, U-MICS, and EPSI
measures of identity. In the U-MICS questionnaire, NGs obtained higher scores than PGs on
the in-depth exploration scale, F(2,198) = 3.79, p = .027. Finally, the identity subscale of the
EPSI, F(2,198) = 5.62, p =.004, revealed that PGs had significantly lower scores than NGs (d
=0.76, p = .015) and NPGs (d = 0.61, p = .004).

3.4.  Factors associated to problematic gaming

Table 5 shows the univariate logistic regressions assessing the contributions of

emotions, intra-ER, inter-ER, identity, and Al, to IGD.

In the whole sample, the emotional factors associated with PG were NA (p = .032)

from the PANAS; cognitive reappraisal (tendency) and expressive suppression (p = .030)
from the ERQ-CA; lack of emotional awareness (p = .006) and lack of emotional clarity (p =
.003) from the DERS. In terms of the IRQ, PG was associated with overall inter-ER (p =
.005), and more specifically with NT (p = .005), NE (p = .045), PT (p = .048), and PE (p =
.030). The identity measures showed that the identity stage measured by the EPSI (p = .002),
the RE process from the DIDS (tendency), and the in-depth exploration process of the U-
MICS (p = .036) were also associated with PG. Finally, with regard to Al, feelings during
play (p = .002), absorption during play (p <0.001), positive attitudes toward the game avatar

(p <0.001), and importance of the avatar to one’s self-identity (p = .044) were significantly

associated with PGs.
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More specifically, in females, emotional factors associated with PGs were lack of
emotional clarity (p = .044), overall inter-ER (p =.004), NT (p =.017), NE (p =.017), PT (p
=.006), and PE (p =.007). The identity stage of the EPSI (p = .011), commitment (p = .033),
and in-depth exploration (p = .027) were the identity factors associated with PGs, and
absorption during play (p = .020), measured by the PAIS was the Al factor associated with
PGs.

In males, emotional factors associated with problematic gaming were NA (p = .023),
expressive suppression (p = .023), lack of emotional awareness (p = .012), and lack of
emotional clarity (p = .008). Identity (p = .008) and RE (tendency) were also associated with
PGs in males, and feelings during play (p = .022), absorption during play (p = .002), and

positive attitudes toward the game avatar (p <0.001) were significantly associated with PGs.

4. Discussion

The aim of this study was to investigate the links between emotion regulation (inter-
and intra-ER), identity construction processes, Al and video game use among adolescents and
young adults.

4.1. Emotion and gaming

The results showed that gamers (both PGs and NPGs) had higher levels of positive
emotions than non-gamers. Video games thus appear to be an effective means of generating
positive emotions. Several studies have shown a relationship between playing one’s favorite
video game and mood improvement or an increase in positive emotions (Russoniello et al.,
2009, Ryan et al., 2006). In contrast, however, PGs had significantly higher scores of negative
emotions than NPGs. These results contradicted the results of Gaetan et al.’s (2016) study in
which regular and non-regular gamers did not differentiate themselves in terms of positive or
negative emotions. These discrepancies may be linked to the tools used in the study. Gaetan et

al. used the Affective Intensity Measure (Larsen and Diener, 1987), not the PANAS. This
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result could also underline the importance of including a control group of non-gamers in the
analyses and evaluating IGD, which is positively associated with negative emotions in males
in our study.

In contrast, compared to NGs and NPGs, PGs had a significantly higher lack of
emotional awareness and clarity, highlighting the emotion-processing difficulties in PGs. In
accordance with other recent studies on MMORPGs (Blasi et al., 2019), these two dimensions
were associated with IGD, but in our study, only male participants showed this association. In
females, only the lack of emotional clarity was associated with IGD. These results were
similar to Amedola et al.’s (2019) results, although they did not control for gender in their
regression analyses.

4.2.  Emotion regulation and gaming

As in previous studies (Yen et al., 2018), our study demonstrated that subjects with
IGD had lower cognitive reappraisal and higher expressive suppression, and that cognitive
reappraisal is negatively associated with 1GD, while expressive suppression is positively
associated with 1GD. Nevertheless, gender differences revealed that only expressive
suppression is positively associated with IGD in males. This result could explain PGs’ higher
scores on negative affect. Indeed, expressive suppression would reduce the behavioral
expression of negative emotions without altering the emotions themselves (John and Gross,
2004). This poor functioning strategy could lead the individual to repeat the gaming behavior
and could perhaps contribute to maintain the behavior. Indeed, video game environments are
particularly helpful in dealing with negative affect (Blasi et al., 2019; Hemenover and
Bowman, 2018; Villani et al., 2018). As Gaetan et al. (2016) suggested, adolescents who are
unable to recognize their own emotions (labelled as alexithymia in the study and lack of
emotion awareness and clarity in ours) may use the virtual environment of video games as an

opportunity to experiment with and regulate their emotions.
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Even if adolescents still sometimes rely on their parents for help in regulating
emotions, they must develop alternative methods, ranging from relying on peers to using
internal cognitive strategies. Our results confirmed the interdependence between inter- and
intra-ER. However, as Zaki and Williams (2013) asserted, people may have individual
preferences for inter- and intra-ER for regulating their emotions. In our study, both PGs and
NPGs used significantly less inter-ER processes overall than NGs. PGs had a lower tendency
to engage in both positive and negative inter-ER strategies. Compared to NGs and NPGs, they
also had a lower tendency to relieve their negative emotions by seeking out the company of
others and disclosing their emotional experiences, finding such strategies less efficient.
Compared to NGs, they also had a lower tendency to increase positive emotions by seeking
out the company of others, finding this strategy less efficient as well. This result probably
reflects the difficulty PGs face in interpersonal relationships and their preference for
computer-mediated relationships (Lo et al., 2005). This result could explain the PGs’ higher
scores on negative affect, as authors (Coan et al., 2006) demonstrated that having greater
access to social resources often helps individuals to perceive stressful events as less
threatening and thus relieves their negative emotional reactions.

In contrast, all inter-ER dimensions were negatively associated with IGD. This result
confirms the idea that emotional proximity with peers has a protective function against IGD
(Liu et al., 2017). However, this result is true only for females, who overall seemed to
consider inter-ER and its efficiency to be important. As such, it seems that individuals can
attribute varying degrees of value to both inter- and intra-ER (Zaki and Williams, 2013), but
gender can further influence this variance. For example, in females, no intra-ER strategies
were associated with IGD, while all inter-ER dimensions were linked to IGD, thus

demonstrating the greater tendency for females to use inter-ER strategies. Thus, and in line
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with Nolen-Hoeksema (2012), greater tendency for one gender to use a certain strategy of ER
could have consequences for gender differences in psychopathology.

4.3.  ldentity and gaming

The tools used in this study yielded varying results on identity construction. Firstly,
PGs presented difficulties in the construction of their identity overall, as was demonstrated by
their significantly lower scores on the EPSI subscale compared to NPGs and NGs and the
relationship between IGD and this subscale in both males and females. Additionally, in line
with Erikson’s (1972) claims, adolescents who do not succeed in forming a strong identity are
at risk of never achieving genuine intimacy or stable long-term relationships, making
adulthood a considerable challenge. It is then interesting to look at the different identity
construction processes.

Regarding Luyckx et al.’s (2008) model, only the maladaptive identity construction
process, ruminative exploration, appeared more prevalent among PGs than in NPGs.
Moreover, this identity formation process was positively associated with 1GD, but only in
males. Furthermore, constantly dwelling on one’s identity choices without being able to settle
on an identity appeared to be a predictive factor of IGD (Luyckx et al., 2013). This last
dimension constitutes a threat to identity development because it leads to the individual being
trapped in endless explorations without being able to firmly commit (Klimstra et al., 2012). It
is possible that PGs are unable to make choices and thus remain trapped in the multiplicity
identities offered by video games and avatars.

Regarding Crocetti et al.’s (2008) model, exploration in depth, which represents the
extent to which individuals actively deal with actual commitments, reflect on their choices,
look for new information, and talk with others about these commitments (Meeus et al., 2002),
was significantly lower in PGs than in NGs. In addition, this process was negatively

associated with IGD. This result is consistent with Bacchini et al.’s (2017) findings, led
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among regular players. PGs can also present difficulties, manifested, for example, in
immaturity regarding the identity formation process. Nevertheless, this process, which
corresponds to inter-ER, was only associated with IGD in females, again supporting the idea
that inter-ER is meaningful only for females.

4.4.  Avatar identification, identity, and gaming

Regarding the importance of avatars for identity, all the scores of the Al dimensions
were significantly higher among PGs. Furthermore, and in line with others studies on
MMORPGs and multiplayer online battle arena gamers, all of the Al dimensions are
positively associated with IGD (Mancini et al., 2019; T’ng and Pau, 2020). Regarding identity
construction processes in PGs, only positive attitudes towards the avatar were positively
associated with the various identity constructions evaluated by the DIDS (i.e., commitment,
identification with commitments, exploration in breadth and in depth). In NPGs, however,
absorption during play and the importance of the avatar to one’s self-identity were positively
associated with the process of in-depth exploration in the U-MICS. Absorption during play
was positively associated with-commitment and avatar importance was positively associated
with reconsideration of commitment in the U-MICS as well. Thus, in line with Borca et al.’s
(2015) claims, experiences in online environments could promote the process of identity
exploration and, eventually, identity construction. However, Al and the investment into the
avatar and the game vary from player to player. Therefore, that which can aid maturation in
some can hinder it in others.

This study was the first to investigate the links between IGD, identity formation
processes, and emotion regulation, thus representing a novelty in this research field.
Furthermore, it is also the first study to investigate inter-ER in video gamers and explore it not
only across, but also between genders. This research also considered all MMOs, not only

MMORPGs. The inclusion of a control group and the comparison of PGs, NPGs, and NGs
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was also an important feature, as it allowed for intricate investigations of what was specific to
gamers with disorders, gamers without disorders, and non-gamers.

In spite of the novel contributions, there were several limitations to this study. Firstly,
gender comparisons between the gamer types were not conducted due to imbalance of female
participants across groups. Additionally, in spite of the study being about development, it was
cross-sectional nature, thus making it impossible to determine the direction of the associations
between the data. Moreover, the long questionnaire may have induced fatigue among the
participants. Furthermore, the self-reported evaluation did not allow for controlling of social
desirability, which is inextricably related to adolescent identity formation. Therefore, the
results must be considered with care. This research should be viewed as a preliminary study
and the results require confirmation through replication using larger samples. Finally, only a
single measure was used for emotion regulation. The auto-evaluation tools of emotion
regulation usually measure one or two emotion regulation strategies. However, the Emotion
Regulation Interview (Werner et al., 2001) assesses five emotion regulation strategies as
described in Gross’ model through a semi-directive interview. The format of the interview
allows for clarification of the concepts and offers examples of each emotion regulation
strategy category in order to help the participants to identify which ones they really use (Petit
et al., 2015).

The results of the present study suggested that PGs had difficulties related to various
emotional processes and the identity construction process. PGs obtained higher scores in lack
of emotional consciousness, lack of emotional clarity, and expressive suppression, and
obtained lower scores in cognitive reappraisal and inter-ER. In contrast, they had higher
scores in ruminative exploration and lower scores in exploration in depth. Based on
comparisons of results by gender, however, it seemed that factors associated with IGD

differed by gender. In females, lack of emotional clarity, inter-ER, commitment, and
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exploration in depth were associated with 1GD, whereas in males, negative emotions, lack of
emotional consciousness, lack of emotional clarity, expressive suppression, and ruminative
exploration are associated with IGD.

Given our results (difficulties in intra-ER strategies, lower tendency to engage in both
positive and negative inter-ER strategies, and difficulties in identity development), and the
relationship between Neuroticism and negative affect (Terracciano et al., 2003), depression
and positive affect (Clarck and Watson, 1991), we could suggest that PGs have higher
Neuroticism and depression scores, and interpersonal difficulties (i.e. socially avoidance as
measured by the Inventory of Interpersonal Problems, Barkham et al., 1996). On the contrary,
NGs who use both intra and inter ER strategies, have no identity confusion and higher
exploration in depth score could be more prone to Openness to Experience and Agreeableness
(as measured with the NEO-PI-R by Costa and McCrae, 1992). Finally, NPGs, who had
higher positive affect, no difficulties in the construction of their identity and higher tendency
to relieve their negative emotions by seeking out the company of others and disclosing their
emotional experiences, finding this strategy efficient, and given the relationship between
Extraversion and positive affect (Lucas and Fujita, 2000; Terracciano et al., 2003), should
score higher in this personality dimension. Further studies are necessary to confirm these
hypotheses.

The results provided interesting perspectives regarding psychotherapy. Indeed, it
seems relevant to focus therapeutic work on identity construction and emotional processes,
two highly interdependent dimensions. In this study, and in countless past studies (Gentile et
al., 2011; Mihara and Higuchi, 2017; Mdller et al., 2015; Rehbein et al., 2010), IGD seems to
concern mostly young males. Therefore, it seems important to focus on the identified factors
when considering treatment interventions. Children learn how to cope with negative emotions

when facing situations of distress and danger through their experiences with attachment
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figures (Estévez et al., 2017). Emotion regulation is affected by specific parenting practices
and behaviors related to the socialization of emotion (Morris et al., 2007). Thus, children
learn about emotion regulation in order to reach goals mostly within the parent-child
relationship (Thompson, 1994). As a result, family therapy seems particularly relevant for
male PGs. In particular, multidimensional family therapy, which is centered on adolescent
development and construction, seems pertinent (Bonnaire, et al., 2019).

The established links between emotional processes and IGD scores raise the critical
question if whether the participants answered the study according to their video game
experiences or their real-life experiences. Future research should take care to study
distinctively emotional process mobilized in real life and those mobilized in video games.
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Table 1. Sociodemographic data for the total sample (NGs, NPGs, and PGs)

Total NGs NPGs PGs
(n = 201) (n=37) (n = 133) (n=31) P
n/m (%/SD) n/m (%/SD) | n/m (%/SD) | n/m (%/SD)
Age 19.02 (4.2) 19.70 (4.5) 18.60 (4.0) 20.16 (3.15) NA
Gender
Female 74 (36.82) 32 (86.49) 37 (27.82) 5(16.13)
Male 127 (63.18) 5(13.51) 96 (72.18) | 26 (83.87)***
Professional status
Student | 140 (69.65) 29 (78.38) 94 (70.68) 17 (54.84)
Employed 39 (18.9) 6 (16.2) 28 (21.1) 7 (23.3) NA
Unemployed 17 (8.45) 2 (5.4) 9 (6.8) 4(13.3)
Inactive 5 (0.6) 0 2 (1.5) 2(6.7)
Schooling
College students 47 (23.38) 9 (24.32) 35 (26.32) 3(9.68)
High school students 34 (16.92) 2 (5.41) 31 (23.31) 1(3.23) NA
Further studies 52 (25.87) 18 (48.65) 24 (18.05) 10 (32.26)
Apprenticeship 7 (3.48) 0 4(3) 3(9.68)

NGs = non-gamers, NPGs = non-problematic gamers, PGs = problematic gamers, NA = not applicable;

% <001



Table 2. Gaming data for the total sample of gamers (NPGs and PGs)
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Nb min/day VG M-F
Nb min/day VG WE
Play MMO games
Yes
No
Favorite game
Fortnite
Apex Legends
CSGO
Overwatch
League of Legends
Autres
PAIS

Feelings during play
Absorption during play

Positive attitudes toward
the game avatar
Importance of the avatar
to one’s self-identity

Total NPGs PGs
(n=164) (n=133) (n=31) p
n/m (%/SD) n/m (%/SD) n/m (%/SD)

145.6 (109.0) 133.8 (111.2) 193.9 (85.3) 0.008
294.7 (181.2) 268.1 (179.6) 406.8 (142.7) <.001
133 (93.5) 104 (78.2) 29(93.5) NA

31(6.5) 29 (21.8) 2(6.4)
26 (15.8) 22 (17.5) 4(10.3)
21 (12.8) 14 (11.2) 7(17.9)
19 (11.6) 14 (11.2) 6 (15.4) NA
10 (6.1) 6 (4.8) 4(10.3)
7 (4.3) 5 (4.0) 2(5.1)
82 (5.0) 65 (51.6) 16 (4.1)
12.8 (4.2) 12.4 (4.2) 14.4 (3.9) 0.015
7.3(3.2) 6.8 (3.0) 9.3(3.3) <.001
12.9 (4.5) 12.3 (4.5) 15.4 (3.4) <.001
10.0 (4.5) 9.8 (4.4) 11.2 (5.2) NA

NPGs = non-problematic gamers, PGs = problematic gamiers, Nb min/day VG M-F = number of minutes per day
playing video games from Monday to Friday after school, Nb min/day VG WE = number of minutes per day
playing video games during the weekend; MMO = massively multiplayer online; CSGO = Counter Strike Global
Offensive; PAIS = Player—Avatar Identification Scale; NA = not applicable
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Table 3. Emotion and emotion regulation data for the total sample (NGs, NPGs, and PGs)

Total NGs NPGs PGs
(n=201) (n=237) (n=133) (n=231) p
M (SD) M (SD) M (SD) M (SD)
PANAS
NGs < NPGs
PA | 34.6(6.9) 31.8(8.2) 35.1(6.2) 35.4 (7.5) .026 NGs < PGs
NA | 20.7 (6.2) 21.7 (8.0) 19.9 (5.5) 22.9 (5.5) .025 NPGs < PGs
DERS
Lack of
emotional | 16.4(49) | 149(56) | 163(42) | 187(62) | .05 | \IS<FCS
awareness
Lack of
: NGs < PGs
emotlor)al 12.2 (3.9) 11.6 (3.5) 11.9 (3.9) 14.2 (4.2) .007 NPGs < PGs
clarity
ERQ-CA
Cognitive
reappraisal 20.3 (5.2) 21.8 (4.8) 20.3 (5.0) 18.8 (6.2) .052 PGs < NGs
Expressive
Suppression 12.3 (4.0 10.9 (3.8) 12.3(3.9) 13.7 (4.0 .012 NGs < PGs
IRQ
PGs < NGs
Total | 55.8 (11.2) 61.3 (7.7) 55.5 (10.7) 50.4 (13.9) <.001 | PGs < NPGs
NPGs < NGs
PGs < NGs
NT | 11.0(3.9) 12.9 (3.2) 10.9 (3.7) 9.1(4.2) <.001 | PGs< NPGs
NPGs < NGs
NGs > PGs
NE | 15.1(3.5) 16.7 (2.3) 15.0 (3.3) 14.0 (4.9) .004 NPGs > PGs
PT | 13.3(3.7) 14.7 (3.2) 13.2 (3.7) 12.1(3.7) .014 PGs < NGs
PE | 16.3(3.1) 17.0(2.2) 16.4 (3.1) 15.2 (4.0) .048 PGs < NGs

NGs = non-gamers, NPGs = non-problematic gamers, PGs = problematic gamers; PANAS = Positive and
Negative Affect Scale; PA = positive affect; NA = negative affect; DERS = Difficulties in Emotion Regulation
Questionnaire; ERQ-CA = Emotion Regulation Questionnaire for Children and Adolescents; IRQ =
Interpersonal Regulation Questionnaire; NT = Negative-Tendency; NE = Negative-Efficacy; PT = Positive-
Tendency; PE = Positive-Efficacy
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Table 4. Identity data for the total sample (NGs, NPGs, and PGs)

Total NGs NPGs PGs
(n=201) (n=237) (n=133) (n=31) p
M (SD) M (SD) M (SD) M (SD)
DIDS
Commitment- | 19.5 (4.9) 19.2 (4.5) 19.5 (5.0) 19.8 (5.3) NS
making
Identification with | 19.0 (4.8) 19.7 (3.8) 18.9 (4.8) 18.5 (5.6) NS
commitment
Exploration in
breadth 19.4 (4.0) 19.9 (3.6) 19.3 (3.8) 19.2 (5.3) NS
EXp'Ora“(;’e”p;E 188(29) | 19.6(2.1) 185(2.8) | 19.0(3.6) 082
Ruminative
exploration 13.8 (5.8) 15.2 (5.2) 13.0 (5.7) 15.5 (6.0) .024 NPGs < PGs
U-MICS
Commitment | 3 3 (1,0) 35(0.9) 3.2 (1.0) 3.1(1.1) NS
In-depth
exploration 2.7(0.9) 3.0(0.8) 2.7(0.9) 2.4 (0.9) .033 PGs < NGs
Reconsideration
of commitment | 18 ©:9) 1.7 (0.9) 1.8 (0.0) 1.8 (0.9) NS
EPSI
. PGs < NGs
Identity | 43.0(8.4) 44.1 (5.8) 43.7 (8.6) 38.4 (8.8) .004 PGs < NPGs

NGs = non-gamers, NPGs = non-problematic gamers, PGs = problematic gamers; DIDS = Dimension of Identity
Development Scale; U-MICS = Utrecht-Management of Identity Commitments Scale; EPSI = Erikson
Psychosocial Inventory Scale
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Table 5. Factors associated with problematic gaming (univariate logistic regression analysis)

Total Girls Boys
(n=201) (n=74) (n=127)
OR 95% ClI p OR 95% Cl p OR 95% ClI p

Emotion/Emotion regulation

PANSS — Positive affect 1.02 0.96 1.08 NS 1.03 0.90 1.18 NS 1.00 0.94 1.07 NS
PANSS — Negative affect 1.07 1.01 1.13 .032 1.09 9.96 1.24 NS 1.10 1.01 1.19 .023
DERS - Lack of emotion awareness 1.12 1.03 1.22 .006 112 0.94 1.33 NS 1.13 1.03 1.25 .012
DERS — Lack of emotion clarity 1.16 1.05 1.05 .003 1.23 1.01 151 .044 117 1.04 1.32 .008
ERQCA — Cognitive reappraisal 0.94 0.87 1.01 .075 0.91 0.78 1.07 NS 0.95 0.87 1.03 NS
ERQCA — Expressive Suppression 112 1.01 1.025 .030 1.24 0.96 1.60 NS 1.08 0.96 1.24 .023
IRQ - Total 0.92 0.92 0.98 .005 0.88 0.81 0.96 .004 0.98 0.94 1.02 NS
IRQ — Negative-Tendency 0.86 0.77 0.95 .005 0.67 0.48 0.93 017 0.90 0.80 1.01 NS
IRQ- Negative-Efficacy 0.90 0.82 1.00 .045 0.73 0.57 0.95 017 0.97 0.86 1.09 NS
IRQ — Positive-Tendency 0.90 0.81 1.00 .048 0.66 0.49 0.89 .007 0.97 0.86 1.19 NS
IRQ- Positive-Efficacy 0.88 0.79- 0.99 .030 0.73 | 0.58- | 091 .006 0.94 | 0.82- 1.09 NS
Identity

EPSI Identity 0.93 0.89 0.97 .002 0.88 0.80 0.97 011 0.93 0.87 0.98 .008
DIDS-Commitment 1.02 0.94 1.10 NS 1.00 0.83 1.21 NS 1.01 0.93 111 NS
DIDS- Exploration in breadth 0.99 0.90 1.08 NS 0.90 0.74 1.11 NS 1.01 0.91 1.13 NS
DIDS- Ruminative exploration 1.06 0.99 1.14 .081 1.01 0.86 1.19 NS 1.07 0.99 1.16 .06
DIDS- Identification with commitment 0.97 0.90 1.05 NS 0.95 0.79 113 NS 0.98 0.89 1.07 NS
DIDS- Exploration in depth 1.04 0.91 1.19 NS 0.89 0.67 1.19 NS 1.09 0.93 1.27 NS
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U-MICS-Commitment 0.78 0.54 1.14 NS 0.38 0.16 0.93 .033 0.80 0.50 1.28 NS
U-MICS-In-depth exploration 0.63 0.41 0.97 .036 0.29 0.10 0.87 .027 0.80 0.49 1.28 NS
U-MICS-Reconsideration of commitment 1.05 0.71 157 NS 113 | 049 | 259 NS 106 | 066 | 171 NS
Avatar identification

PAIS — Feelings during play 117 1.06 1.30 .002 1.25 0.96 1.63 NS 1.15 1.02 1.29 .022
PAIS — Absorption during play 1.30 1.14 1.48 <.001 1.55 1.07 2.24 .020 1.26 1.09 1.46 .002
PAIS —Positive attitudes 1.26 1.12 141 <.001 1.20 0.96 1.50 NS 1.28 1.12 1.48 <.001
PAIS —Importance of avatar 1.09 1.00 1.18 .044 1.13 0.91 1.41 NS 1.07 0.98 1.17 NS

PANSS = Positive and Negative Affect Schedule; DERS = Difficulties in Emotion Regulation Questionnaire; ERQ-CA = Emotion Regulation Questionnaire for Children and
Adolescents; IRQ = Interpersonal Regulation Questionnaire; EPSI = Erikson Psychosocial Inventory Scale; DIDS = Dimension of Identity Development Scale; U-MICS =

Utrecht-Management of Identity Commitments Scale; PAIS = Player Avatar Identification Scale

Table 6. Relation between inter and intra-ER (univariate linear regression analysis)

IRQ - TOTAL Negative Tendercy Negative-Efficacy Positive Tendency Positive-Efficacy
B 95%Cl p B 95%Cl ) B 95%Cl p B 95%Cl p B 95%Cl p
ERQCA-CR 0.34 0.45 1.02 | <.001 | 0.22 0.06 0.27 .002 0.29 0.10 0.29 <.001 0.28 0.10 0.29 <.001 0.30 0.10 0.26 <.001
ERQCA - ES -046 | -1.64 | -0.94 | <.001 | -0.56 | -0.66 | -0.43 | <.001 | -0.30 | -0.38 | -0.15 | <.001 | -0.30 | -0.40 | -0.15 | <.001 | -0.26 | -0.31 | -0.10 | <.001
DERS - LEA -0.29 | -0.97 | -0.36 | <.001 | 0.05 | -0.30 | -0.08 .001 -0.22 | -0.26 | -0.06 .001 -0.21 | -0.26 | -0.05 .003 -0.25 | -0.24 | -0.07 | <.001
DERS - LEC -0.18 | -0.89 | -0.11 .012 | -0.14 -0.27 | -0.00 .045 -0.13 | -0.24 | 0.01 .062 -0.12 | -0.24 | 0.01 .074 -0.16 | -0.24 | -0.02 .023

ERQCA = Emotion Regulation Questionnaire for Children and Adolescents; ERQCA — CR = cognitive reappraisal of the Emotion Regulation Questionnaire for Children and
Adolescents; ERQCA — ES = expressive suppression of the Emotion Regulation Questionnaire for Children and Adolescents; DERS = Difficulties in Emotion Regulation
Questionnaire; DERS — LEA = lack of emotion awareness of the Difficulties in Emotion Regulation Questionnaire; DERS — LEC = lack of emotion clarity of the Difficulties

in Emotion Regulation Questionnaire
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