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Abstract

:

(1) Background: Internet gaming disorder (IGD) shares many similarities with substance use disorder (SUD), contributing to its recognition as an addictive disorder. Nevertheless, no study has compared IGD to other addictive disorders in terms of personality traits established as highly co-occurring with SUDs. (2) Methods: We recruited a sample of gamers (massively multiplayer online role-playing games) (MMORPGs) via online in-game forums. We compared 83 individuals with IGD (MMORPG-IGD group) to 47 former heroin addicts under methadone maintenance treatment (MMT; MMT group) with regard to alexithymia, impulsivity, sensation seeking and aggressiveness assessed through self-administered scales, being TAS-20, BIS-10, Z-SSS and BDHI, respectively. (3) Results: Our results draw a relatively similar personality profile between groups but indicate that the subject traits are generally more pronounced in the MMT cohort. The overall lesser intensity of these traits in the MMORPG-IGD group might reflect the greater variability in the severity of the IGD. (4) Conclusions: IGD shares personality traits with MMT, and intensity may be influenced by the severity of the addiction or by certain direct environmental factors, and might also influence the propensity towards one behavior rather than another.
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1. Introduction


Video games have become the world’s bestselling entertainment [1]. A proliferation of game interfaces and the multiplication of hours spent on the internet [2,3] have been directly linked to the emergence of a new disorder. Thus, while for most consumers this activity is still recreational, for some of them, this activity has become addictive with many negative consequences [4,5]. Addiction to video games has been recently recognized as a disorder by current diagnostic systems. More precisely, it appears under the term “internet gaming disorder” (IGD) in Section 3 of the non-substance addiction category of the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5) as a condition warranting further research [6], and more recently was included in the 11th International Classification of Diseases (ICD-11) by the World Health Organization (WHO) under the term “gaming disorder” [7,8]. IGD is a major public health issue with a prevalence that varies among countries between 0 and 10 percent [8]. The recognition of IGD as an addictive disorder began in light of several symptoms in common with substance use disorders (SUDs), as well as the observation of similar neural and biological mechanisms [9,10,11,12,13,14]. In the etiological theories of SUDs, personality traits occupy an important factor [15]. Thus, the expression of SUDs would be the association of certain personality traits with environmental factors [16]. It will be the same for IGD, whose emergence would be the conjunction of environmental factors and particular psychological aspects, such as emotion regulation [17] including alexithymia [1], impulsivity [18], sensation seeking [19] and aggressiveness–hostility [20].



Alexithymia is a multidimensional personality trait characterized by disturbances in affective and cognitive function. It is manifested as an inability to find words to describe feelings or emotions [21,22]. Individuals with addictive disorders have shown higher levels of alexithymia compared to control groups [23,24], and alexithymia has long been recognized as a common personality trait in SUDs [25] and a predisposing condition to SUDs [23,26,27]. Individuals diagnosed with IGD have also shown higher levels of alexithymia [1], although it is unclear whether alexithymia in this group is a predisposing trait or a consequence of regular gaming [17]. To assess alexithymia, the Toronto Alexithymia Scale (TAS-20) is commonly used [28], with a significantly higher score in the addicted population compared to healthy controls [23,24]. Impulsivity and sensation seeking are also predictive of addictive behavior [15], and IGD, as well as SUD, have been associated with impulsivity [29,30] and sensation seeking [31]. Impulsivity is an individual’s tendency to behave with little or no regards for consequences [30], or a “lack of reflection” between an environmental stimulus and a behavioral response [32]. In several studies, impulsivity has been stably associated with the early use of substances [33,34] and also to IGD [30,35]. Impulsivity is largely assessed by the Barratt Impulsiveness Scale (BIS-10) in various addicted samples [30]. Sensation seeking is characterized by a greater demand for novelty and exciting experiences and by thrill seeking regardless of associated risks [36]. Usually, sensation seeking is measured by the Sensation Seeking Scale (SSS-V) developed by Zuckerman [37]. There is a strong and long-recognized relationship between sensation seeking and SUD [38]. The relationship between sensation seeking and IGD, particularly in terms of IGD severity, is still debated. Studies conducted so far have concluded either a positive correlation or no relationship [19,39]. Aggressiveness/hostility is often associated with SUD. For specific populations of heroin-dependent individuals, this link is particularly established in the context of domestic violence [40], and a decreased in crime has been reported with improved social functioning as an indicator of the therapeutic efficacy of MMT and of other opiate treatments [41]. In the case of gaming, there is a growing body of evidence invoking the impact of violent video games on aggressive behavior [42,43], and a link between aggressiveness and IGD has been reported in teenagers [44] and young adults populations [45]. However, some authors have suggested that the type of violent video game could induce aggressive or hostile behavior independent of the existence of IGD. Nevertheless, being aggressive is considered a behavior resulting from the interaction between a personality trait and the environment. Thus, violent video games are thought to be environments conducive to aggressive behavior expression [20]. All the studies exploring aggressiveness and hostility dimensions employed heterogeneous clinical parameters from one to another, ranging from the hot sauce paradigm [20] to the objectification of domestic violence [46]. In this context, the Buss-Durkee Hostility Inventory (BDHI), a validated self-administered questionnaire, appears to be a simple way to assess different types of hostility [47].



These personality traits are frequently described in both the SUD and the IGD. However, no study has made a comparison between the two addictive disorders. In this context, it is interesting to assess whether the personality traits described above are found in the same proportions in SUD and IGD. To do so, we selected a sub-population of individuals with IGD from the massively multiplayer online role-playing game (MMORPG) community and a specific subset of SUD population composed of former heroin users currently on MMT. We chose the MMORPG population because it is the most studied population of gamers and is well known to show signs of problematic use more often [1,4,48]. Although IGD affects gamers across many game genres, MMORPGs are particularly popular and thought more likely to be addictive [49]. World of Warcraft (WoW) was the most popular MMORPG worldwide upon its release, gathering a player community of 11 million players in 2008 [50], and it is still one of the most popular fourteen years later [51].



The MMT group was chosen as a representative group for SUD because heroin addiction has been described in the literature as the gold standard in terms of dependence and risk factors [52]. We used valid psychometric scales focusing on the personality traits listed above to compare the IGD and the SUD (MMT) groups in an effort to confirm the presence of similarities that are implied in the previous literature.




2. Materials and Methods


2.1. Participants


Participants were recruited according to their allocation group. The study was conducted in France and the participants were French. For both groups, participants were asked to certify that they were over 18 of age and to provide informed consent before accessing the questionnaires.



MMORPG gamers with IGD were selected from a French cohort recruited in our online study called Add MMORe, and constituted the MMORPG-IGD group. A cutoff ≥ 3 on the 7 items of the DSM-IV-TR substance dependence adapted scale (DAS) [48] was applied to identify individuals with IGT in this MMORPG sample. Add MMORe was an anonymous online study that recruited French MMORPG not seeking treatment from MMORPGs’ guild forums (private forums of gamers’ groups called guilds in the WoW game where gamers interact and discuss gaming rules and tactics), between May 2009 and March 2010. All subjects gave their consent through electronic signature before starting the questionnaire. More information on the study design and descriptive results (socio-demographic data, internet addiction and gaming disorder screening tools and excessive gaming consequences) have been published previously [48].



Individuals in the MMT group were recruited in an outpatient drug treatment center in Besançon, France. They had to be stabilized under MMT and to had not used heroin for at least 4 weeks at the time of the assessment when recruited. The diagnosis of substance dependence was confirmed according to the DSM-IV-TR criteria in a semi-structured interview, and the SUD was categorized as severe according to the impacts on income in all cases.



The study protocol was approved by the Ethics Committee of Besançon University Hospital (authorization given by the General Health Administration: DGS 2007-0382) [48].




2.2. Psychological Assessment Material


2.2.1. Dysfunctional Engagement in MMORPGs, DSM IV-TR for Substance Dependence Adapted Scale (DAS)


The DAS used in this study was published in a previous study as a good discriminative screening tool for MMORPGs addiction [48]. It consisted of seven items (adapted from substance dependence DSM IV-TR criteria) related to online game MMORPG use over a past period of 12 months to which were answered « yes » or « no ». A threshold of ≥3 positive criteria on the 7 items was applied to determine whether MMORPG players exhibit IGD. In fact, the study was conducted (2009–2010), IGD has not yet been introduced into the DSM-5 (2013) and the DSM-IV-TR criterion for addiction was the standard for assessing addictive disorders.




2.2.2. The Toronto Alexithymia Scale (TAS-20)


The Toronto Alexithymia Scale (TAS-20) (score range: 20–100; Cronbach’s α = 0.77) is a 20-item inventory, validated in France, measuring alexithymia [21,28]. A total score ≥ 56 is considered to be within the range of alexithymia. Alexithymia is a personality trait composed of different dimensions, and the TAS-20 examines three sub-components: difficulty identifying feelings (DIF) (score range: 7–35); difficulty describing feelings (DDF) (score range: 5–25); and externally oriented thinking (EOT) (score range: 8–40) [21]. Overall test-retest reliability was assessed over eight months (r = 0.78) [28,53].




2.2.3. The Barratt Impulsiveness Scale, Version 10 (BIS-10)


The Barratt Impulsiveness Scale, version 10 (BIS-10) is a 34-item questionnaire [54,55], validated in France, assessing impulsivity with a global score (score range: 0–136; Cronbach’s α = 0.82) also having three sub-components: attentional impulsivity (AI) (score range: 0–44; Cronbach’s α = 0.56); motor impulsivity (MI) (score range: 0–44; Cronbach’s α = 0.79); and non-planning impulsivity (NPI) (score range: 0–48; Cronbach’s α = 0.64). Each item is scored using 4-point ratings (1 = never/rarely, 2 = occasionally, 3 = often, 4 = almost always/always) to determine impulsivity levels.




2.2.4. The Zuckerman Sensation Seeking Scale, Form V (SSS-V)


The impulsivity trait in the present study has also been measured by the French-validated Zuckerman Sensation Seeking Scale [56], form V (SSS-V) [37]. This 40-item scale assesses compulsion to experience novel and risky experiences according four subscales: thrill and adventure seeking (TAS) (for each item Cronbach’s α ranged from 0.45 to 0.71); experience seeking (ES) (for each item Cronbach’s α ranged from 0.30 to 0.54); disinhibition (DIS) (for each item Cronbach’s α ranged from 0.39 to 0.71); and boredom susceptibility (BS) (for each item Cronbach’s α ranged from 0.34 to 0.45). The total score range was from 0 to 40, and the score for each of the subscales ranged from 0 to 10. High scores corresponded to high levels of impulsivity [56].




2.2.5. Buss-Durkee Hostility Inventory (BDHI)


Aggressiveness (lifetime) was rated with the Buss-Durkee Hostility Inventory [47,57], a 75-item questionnaire including seven subscales measuring hostility traits and guilt: assault (10 items); indirect hostility (9 items); irritability (11 items); negativism (5 items); resentment (8 items); suspicion (10 items); verbal hostility (13 items); and guilt (9 items). Each item has a statement to which the participant responds “true” or “false”. One point is awarded for each item (1 point for true except for some items where the point is assigned for false). We considered “overall” (score range: 0–75; Cronbach’s α = 0.88), behavioral hostility (Cronbach’s α =0.80) which grouped “assault”, “verbal aggression” and “indirect hostility”, cognitive hostility (Cronbach’s α = 0.78) which grouped “resentment” and “suspicion”, and subscales irritability (Cronbach’s α = 0.70) and negativism (Cronbach’s α = 0.53). Overall the test-retest reliability was of three-month (r = 0.87). The higher the scores, the more aggressive the subjects were considered to be [58].





2.3. Procedure


Individuals in the MMORPG-IGD group were recruited from discussion forum guilds and those in the MMT group were outpatients of a drug treatment center in Besançon, France. SUD was confirmed in the individuals in the MMT group by semi-structured psychiatric interviews and IGD was defined by the online DAS results.



Despite this difference, all volunteers consented to participate in the online study and the assessment lasted 45 min with the DAS to index problematic online video game behavior and the DSM-IV-TR substance dependence scale. The psychometric scales were assessed in the same following sequence: TAS-20, BIS-10, SSS-V and BDHI. Sociodemographic data were also collected using a questionnaire including gender, age, marital status, employment status and years of education.




2.4. Statistical Analysis


Statistical analyses were performed using R version 4.1.0 (R Core Team 2020. R Foundation for Statistical Computing, Vienna, Austria). The characteristics of each group were described as number and percentage for the qualitative variables and as mean and standard deviation for the quantitative variables. The sociodemographic data were compared by Pearson’s chi-squared test (unmatched categorical variables) except for education level, where a Fisher’s exact test was applied. The two groups were compared by bivariate, followed by multivariate, analysis using a multiple linear regression model. In the bivariate analysis, the values of the TAS-20, BIS, SSS-V and BDHI scales were compared between the two groups by using Welch’s tests, an adapted version of the t-test for cases of unequal variance. The variances of each scale and subscale were compared between the two groups by Levene’s test. In the multivariate analysis, multiple linear regression was used with adjustment for age and sex. The significance level was set to 0.05.





3. Results


3.1. Demographics and Clinical Questionnaires


Among the Add MMORe study gamers, 83 met the criteria for IGD and constituted the MMORPG-IGD group [35%, mean age: 25.22 (SD 6.20)]. Forty-seven French outpatients were recruited in the MMT group [mean age: 30.60 (SD 6.92)]. Participant data are reported in Table 1. All of the MMT group members were selected in the drug treatment center and all exhibited a high level of addiction, with all DSM-IV-TR criteria positive and a dependence syndrome requiring MMT. MMORPG-IGD was present in gaming participants who met three or more of the seven online DAS criteria. Not all the individuals in the MMORPG-IGD group exhibited the same levels of addiction (Table 2).




3.2. Psychometric Evaluations


Compared to the MMT group, the MMORPG-IGD group presented lower scores on the DDF and DIF components of the TAS-20. The MMORPG-IGD group also had lower scores than the MMT group on the BIS-10 and all of its subscales (IM, IC and NPI); on the SSS-V, only for the ES and DS subscales; and on the total BDHI score, but only on the assault and indirect hostility subscales (Table 3).



There were significant differences between the two groups in the scores on the TAS-20 (p = 0.03) and its DDF subcomponent (p = 0.006), and on the SSS-V (p < 0.001) and its ES and DS subcomponents (p = 0.016, ES, and <0.001, DS) (see Table 2 and Figure 1).



These score differences remained significant in the multivariate analysis (Table 4). R-squared values for each model are presented in Table 5.



The radar chart in Figure 2 shows the data from the different psychometric scales as percentages, and shows that the IGD and SUD groups have similar and relatively transposable personality profiles, differing only in intensity.





4. Discussion


To investigate whether gamers qualifying for IGD share personality traits with other individuals suffering from other kinds of addictive disorders, we focused on the personality traits described in the literature as being overexpressed in individuals suffering from SUD. Overall, for both populations, a similar, relatively transposable (Figure 2) personality profile emerged, with higher scores for the MMT group than for the MMORPG-IGD group. The lower scores in the MMORG-IGD group may have been a function of the greater variance in the severity of addiction in that group.



People with addictive disorders have been already characterized as more prone to alexithymia than controls, even when evaluated after a prolonged period of abstinence [59]. However, no distinction between different addictive disorders had been made. Here, we observed significantly higher levels of alexithymia in the MMT population than in the MMORPG-IGD group, at TAS-20 total scores, TAS-20 DIF and DDF sub-scores. However, no statistical difference was found between groups for the EOT sub-score. On one hand, alexithymia has been described as a stable personality trait that constitutes an important underlying risk factor for SUD [60] or for behavioral addictions [61] including IGD [1]. On the other hand, some authors assert that alexithymia is not a stable personality trait, noting that the DIF and DDF sub-dimensions of the TAS-20 score can be influenced by mood or anxiety at the time of the evaluation [60,62], whereas the EOT dimension remains stable [1] with no emotional impact [63]. The influence of methadone on the ability to describe and to identify feelings must also be considered, since methadone treatment is well known for inducing blunted emotional reactivity in both elative and depressive states [64]. The greater variance in DDF also suggested that, as noted, the MMORPG-IGF group was more heterogeneous, and that this heterogeneity might be explained by the high variance in the severity of addiction quantified by the number of DAS criteria in this group (see Table 2). To conclude, EOT appeared to be a stable dimension among individuals in both of our study groups, whereas the other sub-dimensions of the TAS-20 may be unstable and more greatly influenced by factors such as treatments or addiction severity.



Impulsivity has long been described as common to all addictions and as a central trait of an addictive personality [65]. We measured impulsiveness by the BIS-10. The MMT group had a higher score than the MMORPG-IGD group. Gamers with greater impulsivity have previously been highlighted as being at higher risk for IGD [66]. Similarly, greater impulsivity has been implicated in heroin dependence [59]. The relationship between impulsivity and different addiction types appears to be more complex than just a class effect [35]. Thus, if impulsivity levels are described as independent from the substance type [67], consumption of the substance itself seems to influence behavior and use patterns [68]. As a rule, heroin use, as compared to internet gaming, is an illicit activity that seems to require greater impulsivity traits and risk-taking levels [69]. Moreover, it is important to consider the complex link between cognitive issues and video gaming. Apart from addiction, gamers may have enhanced attentional skill due to the training aspect of gaming for discriminating relevant and irrelevant visual stimuli [70], along with improved cognitive control [71], and IGD severity has been described as negatively correlated to impulsivity [72]. This has been attributed to the strategic nature of the MMORPG attracting a population with lower impulsivity. Indeed, a high level of impulsivity confers such disadvantage in an MMORPG that it inevitably leads to displeasure in practice and therefore protects from IGD [72]. Thus, while MMORPG-IGD may, like SUD, exhibit greater impulsivity, it is not at the same intensity, and might be attenuated by the cognitive training required by the game and the development of functional impulsivity.



Sensation seeking has previously been argued to be a personality trait common among individuals with SUD [38], and we observed a higher score on the SSS-V in MMT than in MMORPG-IGD, particularly in the ES and DIS subscales. The DIS aspect encompasses extroversion, social disinhibition, a variety of sexual desires and the use of psychoactive substances and it has previously been associated with SUD, and more particularly with consumption initiation [73]. ES reflects the search for novelty and the tendency to adopt an unconventional lifestyle, while BS reflects an aversion to routine activities. Thus, the fact that the MMORPG-IGD group had a lower DIS score appears to be relevant and in agreement with the literature. MMORPG players have been described as shy and with feelings of social insecurity [31], and with regard to ES behaviors, it is known that IGD is associated with lower levels of extroversion and less openness to new experiences [39]. In the remaining aspect of the SSS-V, the MMORPG-IGD group showed the same level of TAS—which is translated in the literature as the attraction to thrills, such as risky sports—as the MMT group.



These results drive us to the hypothesis that in a virtual universe, participants are able to manage the different aspects of sensation seeking by satisfying each of them. Perhaps the virtual universe will prove to be a good compromise to satisfy TAS and resist BS without exposure to a social or new environment that individuals with IGD cannot control. Sensation seeking provides a coping mechanism to overcome boredom [19]. While we found that the MMT group was more impulsive and had higher scores in the SSS-V than the MMORPG-IGD group, we also observed a higher variance in MMORPG-IGD than in MMT on the SSS-V and its ES and DIS subscales, and, as previously, we cannot exclude the influence of differences in addiction severity on these aspects. Indeed, our MMORPG-IGD group was more heterogeneous in terms of addiction severity with a range of positive DAS criteria between three and seven. However, the number of individuals in the MMORPG-IGD group with seven positive criteria was not sufficient (n = 3) to perform statistics and answer whether it is the severity more than the object of the addiction that causes greater impulsivity.



Finally, by using the BDHI, we compared aggressiveness in MMT and IGD, both of which have previously been associated with an increased propensity for aggressive behavior. The MMT group had a higher overall aggressiveness score on the BDHI than the MMORPG-IGD group. This scale assesses different aspects of hostility with two general factors: neurotic hostility, specifically resentment, suspicion and guilt; and anger expression, specifically assault, indirect hostility, verbal hostility, irritability and negativism [74,75]. The analysis of each of these specific subscales showed that the only significant differences between groups were the expressive hostility categories of assault and indirect hostility. This is not surprising because these anger expression subscales are defined respectively as physical violence against others and roundabout and indirect aggressive behavior [76]. On the other hand, if gamers have a reputation of being aggressive, it is important to emphasize that this aggression is not expressed in general at the same level as in SUD. Exposure to violent gaming seems to induce emotional desensitization to actual violence [77] and lead to an increase in aggressive behavior [78,79], particularly in IGD [80]. Nevertheless, so far these findings have described only virtual behaviors [81], and it is important to note that no study has yet reported aggressiveness in IGD as having the same legal implications, i.e., domestic violence and criminal activities, as the aggressiveness reported in some cases of heroin dependence [40,82,83].



Concerning the overall personality profile, and in particular the comparison as allowed by the radar plot in Figure 2, we confirmed that personality traits in MMT and IGD are globally similar and even stackable. Our main observations point in the direction of a higher intensity for the MMT group, which could be associated with addiction severity and/or environmental factors. Moreover, at least for SUD, these whole personality traits are known to co-exist [24]. More precisely, impulsivity and hostility might be a mode of regulating emotion in alexithymic individuals with addiction [59], and the lesser intensity observed in the MMORPG-IGD group may have originated in its variance. Firstly, regarding the participant data, the MMORPG-IGD group was younger than the MMT group, and this age difference should be taken into consideration because we believe it confirms a different time course between the two groups. The entire MMT group had dependence syndrome, conferring homogeneity in addiction severity, whereas the MMORPG-IGD group had varying levels of addiction severity. The MMT group were outpatients recruited from a drug treatment center, whereas we were not aware of any treatment for IGD in the MMORPG-IGD group. These aspects indicate a different stage in the addictive trajectory between the two groups and a different level of addictive disorder apprehension. The MMORPG-IGD group may not have reached the same stage of change pattern as the MMT group, as described by the model of Prochaska and DiClemente [84]. Thus, to determine whether the intensity of the personality traits is attributable to the type of addiction or its severity, the analysis must be continued with groups matched according to the severity of their addiction.



This study has several limitations, a number of which regarding MMORPG populations have been previously described [48]. Our results are also limited by the use of multiple self-reports. For example, we focused only on impulsivity as assessed by the BIS-10, whereas in these populations different types of impulsivity can also be described in terms of functional and dysfunctional impulsivity [72,85]. Finally, several of our psychometric tests and classifications have been updated since our study was conducted, as is the case with the BIS-11 and the DSM-5. We believe that despite this, our results remain relevant and provide further support for the classification of IGD as an addictive behavior. Indeed, at the time of data collection (between 2009 and 2010), many of these self-reports were not yet updated. Given the many changes that have occurred in the video game industry over the past decade [86], we might be concerned about the representativeness of our sample. However, we have observed that this change in gaming had already taken place before 2010 [87,88]. Moreover, the MMORPG universe remains stable, WoW is still popular [51] and the practice remains overrepresented by men and young people [49,89]. However, all these data were obtained before the 2019 coronavirus pandemic (COVID-19), which is known to have increased the prevalence of IGD [90] due to its very particular social timing. This simply reminds us that addiction emergence is not the simple expression of an individual vulnerability, but the conjunction of different phenomena leading to the biopsychosocial model [91]. In view of these different elements, the data collected on the personality traits of the MMORPG-IGD group still seem to be representative and relevant.




5. Conclusions


In conclusion, we observed common personality traits between the MMORPG-IGD and MMT-SUD groups that might be involved in vulnerability to addiction. The expression of these personality traits may influence the choice of one behavior over another, or even the severity of the addiction, and in turn, the intensity of these traits may be affected by some direct environmental factors, i.e., pharmacological treatment or habit exposure. The objectification of similar personality traits between these two very different populations brings provide new evidence to support the conceptualization of IGD as an addiction like any other. Thus, certain personality traits, such as shyness and social insecurity, could influence the orientation towards MMORPG rather than heroin addiction. The virtual universe offers an excellent compromise to satisfy certain impulsive and sensation-seeking traits with a universe full of stimulation while limiting exposure to a social network. These results provide important information for better understanding how specific personality traits can interact with the environment in the emergence of an addiction and direct an individual towards a specific addiction (here, heroin or IGD). Moreover, they provide an understanding of the personality functioning of each of the addictive groups, which allows us to better apprehend them in build care projects. Finally, this understanding will allow us to better design specific and common prevention actions for each group. Investigations should be continued with the MMORPG-IGDs group only, which has the highest addiction scores in order to determine whether the higher intensity of personality traits observed in the MMT group is better explained by the severity of the addiction or by environmental factors.







Author Contributions


Conceptualization, S.A., E.H., M.N. and F.M.; methodology, S.A., E.H., M.N. and F.M.; software, M.N. and F.M.; validation, S.A. and E.H.; formal analysis, M.P. and J.G.; investigation, S.A. and E.H.; resources, M.N. and E.H.; data curation, M.N. and F.M.; writing—original draft preparation, J.G.; writing—review and editing, J.G., D.B., C.M. and P.V.; visualization, J.G. and F.M.; supervision, E.H.; project administration, M.N. and E.H.; funding acquisition, S.A. and E.H. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by a research grant from the French Ministry of Health (PHRC program, Ref: N/2009/54).




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of Besançon University Hospital (authorization given by the General Health Administration: DGS 2007-0382).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


All data can be provided by our methodologist Frédéric Mauny upon request by e-mail; frederic.mauny@univ-fcomte.fr.




Acknowledgments


The authors thank all volunteers for participating in the study. They also thank Kadiatou Diallo for his statistical expertise and Gaelle Brunotte for the correction of English.




Conflicts of Interest


Julie Giustiniani (J.G.): none; Magali Nicolier (M.N.): none; Madeline Pascard (M.P.): none; Caroline Masse-Sibille (C.M.): none; Pierre Vandel (P.V.): I acted in advisory capacities, carried out clinical studies in relation to the development of a medicine, received personal research, study or travel allowances, gave presentations at meetings, and received remuneration for my input from the following pharmaceutical organizations: AstraZeneca, BMS, Eisai, Euthérapie, Janssen, Elli Lilly, Lundbeck SAS, Otsuka, Pfizer and Sanofi; Djamila Bennabi (D.B.): I carried out clinical studies in relation to the development of a medicine and received remuneration for my input from the pharmaceutical organization Janssen. I also held managerial positions at the FondaMental Foundation (Créteil) and the French Association of Biological Psychiatry and Neuropsychopharmacology; Sophia Achab (S.A.): I have run a clinical facility for the treatment of addictive behaviors, including gaming disorder, for 12 years. I am part of several WHO technical advisory groups and panels related to gaming disorder, its public health impacts and its inclusion in ICD-11; Frédéric Mauny (F.M.): none; Emmanuel Haffen (E.H.): I have acted in advisory capacities, carried out clinical studies in relation to drug development, received personal research, study or travel allowances, given presentations at meetings and received remuneration for my input from the following pharmaceutical organizations: Janssen, Lundbeck, Otsuka, Neuraxpharm and Ethipharm. I also held managerial positions at the FondaMental Foundation (Créteil) and the French Association of Biological Psychiatry and Neuropsychopharmacology.




References


	



Bonnaire, C.; Baptista, D. Internet Gaming Disorder in Male and Female Young Adults: The Role of Alexithymia, Depression, Anxiety and Gaming Type. Psychiatry Res. 2019, 272, 521–530. [Google Scholar] [CrossRef] [PubMed]

	



Palaus, M.; Marron, E.M.; Viejo-Sobera, R.; Redolar-Ripoll, D. Neural Basis of Video Gaming: A Systematic Review. Front. Hum. Neurosci. 2017, 11, 248. [Google Scholar] [CrossRef] [PubMed]

	



Pelletier-Baldelli, A.; Ives, L.; Mittal, V.A. Increased Internet Use and Poorer Ability to Manage Emotions in Youth at High-Risk for Psychosis. Schizophr. Res. Cogn. 2015, 2, 220. [Google Scholar] [CrossRef]

	



Billieux, J.; Thorens, G.; Khazaal, Y.; Zullino, D.; Achab, S.; Van der Linden, M. Problematic Involvement in Online Games: A Cluster Analytic Approach. Comput. Hum. Behav. 2015, 43, 242–250. [Google Scholar] [CrossRef]

	



Kuss, D.J.; Griffiths, M.D. Online Gaming Addiction in Children and Adolescents: A Review of Empirical Research. J. Behav. Addict. 2012, 1, 3–22. [Google Scholar] [CrossRef] [PubMed]

	



American Psychiatric Association. Manuel Diagnostique et Statistique des Troubles Mentaux (DSM-5); DSM Library; Elsevier Masson: Amsterdam, The Netherlands, 2013. [Google Scholar]

	



ICD-11—ICD-11 for Mortality and Morbidity Statistics. Available online: https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/1448597234 (accessed on 21 June 2021).

	



Saunders, J.B.; Hao, W.; Long, J.; King, D.L.; Mann, K.; Fauth-Bühler, M.; Rumpf, H.-J.; Bowden-Jones, H.; Rahimi-Movaghar, A.; Chung, T.; et al. Gaming Disorder: Its Delineation as an Important Condition for Diagnosis, Management, and Prevention. J. Behav. Addict. 2017, 6, 271–279. [Google Scholar] [CrossRef] [PubMed]

	



Fauth-Bühler, M.; Mann, K. Neurobiological Correlates of Internet Gaming Disorder: Similarities to Pathological Gambling. Addict. Behav. 2017, 64, 349–356. [Google Scholar] [CrossRef]

	



Grant, J.E.; Atmaca, M.; Fineberg, N.A.; Fontenelle, L.F.; Matsunaga, H.; Reddy, Y.C.J.; Simpson, H.B.; Thomsen, P.H.; van den Heuvel, O.A.; Veale, D.; et al. Impulse Control Disorders and “Behavioural Addictions” in the ICD-11. World Psychiatry 2014, 13, 125–127. [Google Scholar] [CrossRef]

	



Ream, G.L.; Elliott, L.C.; Dunlap, E. Patterns of and Motivations for Concurrent Use of Video Games and Substances. Int. J. Environ. Res. Public Health 2011, 8, 3999–4012. [Google Scholar] [CrossRef] [PubMed]

	



Wang, R.; Li, M.; Zhao, M.; Yu, D.; Hu, Y.; Wiers, C.E.; Wang, G.-J.; Volkow, N.D.; Yuan, K. Internet Gaming Disorder: Deficits in Functional and Structural Connectivity in the Ventral Tegmental Area-Accumbens Pathway. Brain Imaging Behav. 2019, 13, 1172–1181. [Google Scholar] [CrossRef]

	



Weinstein, A.; Lejoyeux, M. New Developments on the Neurobiological and Pharmaco-Genetic Mechanisms Underlying Internet and Videogame Addiction. Am. J. Addict. 2015, 24, 117–125. [Google Scholar] [CrossRef]

	



Yuan, K.; Yu, D.; Cai, C.; Feng, D.; Li, Y.; Bi, Y.; Liu, J.; Zhang, Y.; Jin, C.; Li, L.; et al. Frontostriatal Circuits, Resting State Functional Connectivity and Cognitive Control in Internet Gaming Disorder. Addict. Biol. 2017, 22, 813–822. [Google Scholar] [CrossRef] [PubMed]

	



Sher, K.J.; Bartholow, B.D.; Wood, M.D. Personality and Substance Use Disorders: A Prospective Study. J. Consult. Clin. Psychol. 2000, 68, 818–829. [Google Scholar] [CrossRef]

	



Oreland, L.; Lagravinese, G.; Toffoletto, S.; Nilsson, K.W.; Harro, J.; Robert Cloninger, C.; Comasco, E. Personality as an Intermediate Phenotype for Genetic Dissection of Alcohol Use Disorder. J. Neural Transm. 2018, 125, 107–130. [Google Scholar] [CrossRef]

	



Gaetan, S.; Bréjard, V.; Bonnet, A. Video Games in Adolescence and Emotional Functioning: Emotion Regulation, Emotion Intensity, Emotion Expression, and Alexithymia. Comput. Hum. Behav. 2016, 61, 344–349. [Google Scholar] [CrossRef]

	



Gentile, D.A.; Choo, H.; Liau, A.; Sim, T.; Li, D.; Fung, D.; Khoo, A. Pathological Video Game Use among Youths: A Two-Year Longitudinal Study. Pediatrics 2011, 127, e319–e329. [Google Scholar] [CrossRef] [PubMed]

	



Mehroof, M.; Griffiths, M.D. Online Gaming Addiction: The Role of Sensation Seeking, Self-Control, Neuroticism, Aggression, State Anxiety, and Trait Anxiety. Cyberpsychol. Behav. Soc. Netw. 2010, 13, 313–316. [Google Scholar] [CrossRef]

	



Adachi, P.J.C.; Willoughby, T. The Effect of Violent Video Games on Aggression: Is It More than Just the Violence? Aggress. Violent Behav. 2011, 16, 55–62. [Google Scholar] [CrossRef]

	



Loas, G.; Otmani, O.; Verrier, A.; Fremaux, D.; Marchand, M.P. Factor Analysis of the French Version of the 20-Ltem Toronto Alexithymia Scale (TAS-20). Psychopathology 1996, 29, 139–144. [Google Scholar] [CrossRef]

	



Sifneos, P.E. The Prevalence of “alexithymic” Characteristics in Psychosomatic Patients. Psychother. Psychosom. 1973, 22, 255–262. [Google Scholar] [CrossRef]

	



Cleland, C.; Magura, S.; Foote, J.; Rosenblum, A.; Kosanke, N. Psychometric Properties of the Toronto Alexithymia Scale (TAS-20) for Substance Users. J. Psychosom. Res. 2005, 58, 299–306. [Google Scholar] [CrossRef] [PubMed]

	



Handelsman, L.; Stein, J.A.; Bernstein, D.P.; Oppenheim, S.E.; Rosenblum, A.; Magura, S. A Latent Variable Analysis of Coexisting Emotional Deficits in Substance Abusers: Alexithymia, Hostility, and PTSD. Addict. Behav. 2000, 25, 423–428. [Google Scholar] [CrossRef]

	



Sifneos, P.E. Alexithymia: Past and Present. Am. J. Psychiatry 1996, 153, 137–142. [Google Scholar] [CrossRef] [PubMed]

	



El Rasheed, A.H. Alexithymia in Egyptian Substance Abusers. Subst. Abus. 2001, 22, 11–21. [Google Scholar] [CrossRef]

	



Morrison, S.L.; Pihl, R.O. Alexithymia and Stimulus Augmenting/Reducing. J. Clin. Psychol. 1990, 46, 730–736. [Google Scholar] [CrossRef]

	



Bagby, R.M.; Taylor, G.J.; Parker, J.D. The Twenty-Item Toronto Alexithymia Scale--II. Convergent, Discriminant, and Concurrent Validity. J. Psychosom. Res. 1994, 38, 33–40. [Google Scholar] [CrossRef]

	



Rho, M.J.; Lee, H.; Lee, T.-H.; Cho, H.; Jung, D.J.; Kim, D.-J.; Choi, I.Y. Risk Factors for Internet Gaming Disorder: Psychological Factors and Internet Gaming Characteristics. Int. J. Environ. Res. Public Health 2017, 15, 40. [Google Scholar] [CrossRef] [PubMed]

	



Ryu, H.; Lee, J.-Y.; Choi, A.; Park, S.; Kim, D.-J.; Choi, J.-S. The Relationship between Impulsivity and Internet Gaming Disorder in Young Adults: Mediating Effects of Interpersonal Relationships and Depression. Int. J. Environ. Res. Public Health 2018, 15, 458. [Google Scholar] [CrossRef] [PubMed]

	



Müller, K.W.; Dreier, M.; Beutel, M.E.; Wölfling, K. Is Sensation Seeking a Correlate of Excessive Behaviors and Behavioral Addictions? A Detailed Examination of Patients with Gambling Disorder and Internet Addiction. Psychiatry Res. 2016, 242, 319–325. [Google Scholar] [CrossRef]

	



Xu, S.; Korczykowski, M.; Zhu, S.; Rao, H. Assessment of Risk-Taking and Impulsive Behaviors: A Comparison between Three Tasks. Soc. Behav. Pers. 2013, 41, 477–486. [Google Scholar] [CrossRef] [PubMed]

	



Jentsch, J.D.; Ashenhurst, J.R.; Cervantes, M.C.; Groman, S.M.; James, A.S.; Pennington, Z.T. Dissecting Impulsivity and Its Relationships to Drug Addictions. Ann. N. Y. Acad. Sci. 2014, 1327, 1–26. [Google Scholar] [CrossRef] [PubMed]

	



Martinez-Loredo, V.; Fernandez-Hermida, J.R.; De La Torre-Luque, A.; Fernandez-Artamendi, S. Trajectories of Impulsivity by Sex Predict Substance Use and Heavy Drinking. Addict. Behav. 2018, 85, 164–172. [Google Scholar] [CrossRef] [PubMed]

	



Choi, S.-W.; Kim, H.S.; Kim, G.-Y.; Jeon, Y.; Park, S.M.; Lee, J.-Y.; Jung, H.Y.; Sohn, B.K.; Choi, J.-S.; Kim, D.-J. Similarities and Differences among Internet Gaming Disorder, Gambling Disorder and Alcohol Use Disorder: A Focus on Impulsivity and Compulsivity. J. Behav. Addict. 2014, 3, 246–253. [Google Scholar] [CrossRef] [PubMed]

	



Zuckerman, M. Behavioral Expressions and Biosocial Bases of Sensation Seeking; Cambridge University Press: Cambridge, UK, 1994; ISBN 978-0-521-43770-7. [Google Scholar]

	



Zuckerman, M.; Eysenck, S.; Eysenck, H.J. Sensation Seeking in England and America: Cross-Cultural, Age, and Sex Comparisons. J. Consult. Clin. Psychol. 1978, 46, 139–149. [Google Scholar] [CrossRef] [PubMed]

	



Franques, P.; Auriacombe, M.; Piquemal, E.; Verger, M.; Brisseau-Gimenez, S.; Grabot, D.; Tignol, J. Sensation Seeking as a Common Factor in Opioid Dependent Subjects and High Risk Sport Practicing Subjects. A Cross Sectional Study. Drug Alcohol. Depend. 2003, 69, 121–126. [Google Scholar] [CrossRef]

	



Şalvarlı, Ş.İ.; Griffiths, M.D. Internet Gaming Disorder and Its Associated Personality Traits: A Systematic Review Using PRISMA Guidelines. Int. J. Ment. Health Addict. 2021, 19, 1420–1442. [Google Scholar] [CrossRef]

	



Moore, B.C.; Easton, C.J.; McMahon, T.J. Drug Abuse and Intimate Partner Violence: A Comparative Study of Opioid-Dependent Fathers. Am. J. Orthopsychiatry 2011, 81, 218–227. [Google Scholar] [CrossRef] [PubMed]

	



Ferri, M.; Davoli, M.; Perucci, C.A. Heroin Maintenance for Chronic Heroin-Dependent Individuals. Cochrane Database Syst. Rev. 2011, 2011, CD003410. [Google Scholar] [CrossRef]

	



Greitemeyer, T. Intense Acts of Violence during Video Game Play Make Daily Life Aggression Appear Innocuous: A New Mechanism Why Violent Video Games Increase Aggression. J. Exp. Soc. Psychol. 2014, 50, 52–56. [Google Scholar] [CrossRef]

	



Lin, J.-H.T. Do Video Games Exert Stronger Effects on Aggression than Film? The Role of Media Modality and Identification on the Association of Violent Content and Aggressive Outcomes. Comput. Hum. Behav. 2013, 29, 535–543. [Google Scholar] [CrossRef]

	



Kim, E.; Yim, H.W.; Jeong, H.; Jo, S.-J.; Lee, H.K.; Son, H.J.; Han, H. The Association between Aggression and Risk of Internet Gaming Disorder in Korean Adolescents: The Mediation Effect of Father-Adolescent Communication Style. Epidemiol. Health 2018, 40, e2018039. [Google Scholar] [CrossRef] [PubMed]

	



Kim, E.J.; Namkoong, K.; Ku, T.; Kim, S.J. The Relationship between Online Game Addiction and Aggression, Self-Control and Narcissistic Personality Traits. Eur. Psychiatry 2008, 23, 212–218. [Google Scholar] [CrossRef]

	



Stuart, G.L.; Moore, T.M.; Elkins, S.R.; O’Farrell, T.J.; Temple, J.R.; Ramsey, S.E.; Shorey, R.C. The Temporal Association between Substance Use and Intimate Partner Violence among Women Arrested for Domestic Violence. J. Consult. Clin. Psychol. 2013, 81, 681–690. [Google Scholar] [CrossRef]

	



Buss, A.H.; Durkee, A. An Inventory for Assessing Different Kinds of Hostility. J. Consult. Psychol. 1957, 21, 343–349. [Google Scholar] [CrossRef] [PubMed]

	



Achab, S.; Nicolier, M.; Mauny, F.; Monnin, J.; Trojak, B.; Vandel, P.; Sechter, D.; Gorwood, P.; Haffen, E. Massively Multiplayer Online Role-Playing Games: Comparing Characteristics of Addict vs Non-Addict Online Recruited Gamers in a French Adult Population. BMC Psychiatry 2011, 11, 144. [Google Scholar] [CrossRef] [PubMed]

	



Na, E.; Choi, I.; Lee, T.-H.; Lee, H.; Rho, M.J.; Cho, H.; Jung, D.J.; Kim, D.-J. The Influence of Game Genre on Internet Gaming Disorder. J. Behav. Addict. 2017, 6, 248–255. [Google Scholar] [CrossRef] [PubMed]

	



Thorens, G.; Wullschleger, A.; Khan, R.; Achab, S.; Fabio Zullino, D. What Is Addictive in Internet? Open Addict. J. 2012, 5, 14–19. [Google Scholar] [CrossRef]

	



Chen, A.; Mari, S.; Grech, S.; Levitt, J. What We Know About Massively Multiplayer Online Role-Playing Games. Harv. Rev. Psychiatry 2020, 28, 107–112. [Google Scholar] [CrossRef] [PubMed]

	



Nutt, D.; King, L.A.; Saulsbury, W.; Blakemore, C. Development of a Rational Scale to Assess the Harm of Drugs of Potential Misuse. Lancet 2007, 369, 1047–1053. [Google Scholar] [CrossRef]

	



Kauhanen, J.; Julkunen, J.; Salonen, J.T. Validity and Reliability of the Toronto Alexithymia Scale (TAS) in a Population Study. J. Psychosom. Res. 1992, 36, 687–694. [Google Scholar] [CrossRef]

	



Patton, J.H.; Stanford, M.S.; Barratt, E.S. Factor Structure of the Barratt Impulsiveness Scale. J. Clin. Psychol. 1995, 51, 768–774. [Google Scholar] [CrossRef]

	



Baylé, F.J.; Bourdel, M.C.; Caci, H.; Gorwood, P.; Chignon, J.M.; Adés, J.; Lôo, H. Factor analysis of french translation of the Barratt impulsivity scale (BIS-10). Can. J. Psychiatry 2000, 45, 156–165. [Google Scholar] [CrossRef] [PubMed]

	



Carton, S.; Jouvent, R.; Widlöcher, D. Cross-Cultural Validity of the Sensation Seeking Scale: Development of a French Abbreviated Form. Eur. Psychiatry 1992, 7, 225–234. [Google Scholar] [CrossRef]

	



Nabi, H.; Kivimäki, M.; Marmot, M.G.; Ferrie, J.; Zins, M.; Ducimetière, P.; Consoli, S.M.; Singh-Manoux, A. Does Personality Explain Social Inequalities in Mortality? The French GAZEL Cohort Study. Int. J. Epidemiol. 2008, 37, 591–602. [Google Scholar] [CrossRef] [PubMed]

	



Consoli, S.M.; Cordier, S.; Ducimetière, P. Validation of a personality questionnaire designed for defining sub-groups at risk for ischemic cardiopathy or cancer in the Gazel cohort. Rev. Epidemiol. Sante Publique 1993, 41, 315–326. [Google Scholar] [PubMed]

	



Psederska, E.; Savov, S.; Atanassov, N.; Vassileva, J. Relationships Between Alexithymia and Psychopathy in Heroin Dependent Individuals. Front. Psychol. 2019, 10, 2269. [Google Scholar] [CrossRef] [PubMed]

	



Morie, K.P.; Yip, S.W.; Nich, C.; Hunkele, K.; Carroll, K.M.; Potenza, M.N. Alexithymia and Addiction: A Review and Preliminary Data Suggesting Neurobiological Links to Reward/Loss Processing. Curr. Addict. Rep. 2016, 3, 239–248. [Google Scholar] [CrossRef]

	



Mahapatra, A.; Sharma, P. Association of Internet Addiction and Alexithymia—A Scoping Review. Addict. Behav. 2018, 81, 175–182. [Google Scholar] [CrossRef]

	



de Haan, H.; Joosten, E.; Wijdeveld, T.; Boswinkel, P.; van der Palen, J.; De Jong, C. Alexithymia Is Not a Stable Personality Trait in Patients with Substance Use Disorders. Psychiatry Res. 2012, 198, 123–129. [Google Scholar] [CrossRef]

	



Suslow, T.; Donges, U.-S. Alexithymia Components Are Differentially Related to Explicit Negative Affect But Not Associated with Explicit Positive Affect or Implicit Affectivity. Front. Psychol. 2017, 8, 388–392. [Google Scholar] [CrossRef]

	



Savvas, S.M.; Somogyi, A.A.; White, J.M. The Effect of Methadone on Emotional Reactivity. Addiction 2012, 107, 388–392. [Google Scholar] [CrossRef] [PubMed]

	



Kreek, M.J.; Nielsen, D.A.; Butelman, E.R.; LaForge, K.S. Genetic Influences on Impulsivity, Risk Taking, Stress Responsivity and Vulnerability to Drug Abuse and Addiction. Nat. Neurosci. 2005, 8, 1450–1457. [Google Scholar] [CrossRef] [PubMed]

	



King, D.L.; Delfabbro, P.H.; Perales, J.C.; Deleuze, J.; Király, O.; Krossbakken, E.; Billieux, J. Maladaptive Player-Game Relationships in Problematic Gaming and Gaming Disorder: A Systematic Review. Clin. Psychol. Rev. 2019, 73, 101777. [Google Scholar] [CrossRef]

	



Verdejo-García, A.; Lawrence, A.J.; Clark, L. Impulsivity as a Vulnerability Marker for Substance-Use Disorders: Review of Findings from High-Risk Research, Problem Gamblers and Genetic Association Studies. Neurosci. Biobehav. Rev. 2008, 32, 777–810. [Google Scholar] [CrossRef]

	



Ahn, W.-Y.; Vasilev, G.; Lee, S.-H.; Busemeyer, J.R.; Kruschke, J.K.; Bechara, A.; Vassileva, J. Decision-Making in Stimulant and Opiate Addicts in Protracted Abstinence: Evidence from Computational Modeling with Pure Users. Front. Psychol. 2014, 5, 849. [Google Scholar] [CrossRef] [PubMed]

	



Baldacchino, A.; Balfour, D.J.K.; Matthews, K. Impulsivity and Opioid Drugs: Differential Effects of Heroin, Methadone and Prescribed Analgesic Medication. Psychol. Med. 2015, 45, 1167–1179. [Google Scholar] [CrossRef] [PubMed]

	



Dye, M.W.G.; Green, C.S.; Bavelier, D. The Development of Attention Skills in Action Video Game Players. Neuropsychologia 2009, 47, 1780–1789. [Google Scholar] [CrossRef] [PubMed]

	



Steenbergen, L.; Sellaro, R.; Stock, A.-K.; Beste, C.; Colzato, L.S. Action Video Gaming and Cognitive Control: Playing First Person Shooter Games Is Associated with Improved Action Cascading but Not Inhibition. PLoS ONE 2015, 10, e0144364. [Google Scholar] [CrossRef] [PubMed]

	



Collins, E.; Freeman, J.; Chamarro-Premuzic, T. Personality Traits Associated with Problematic and Non-Problematic Massively Multiplayer Online Role Playing Game Use. Personal. Individ. Differ. 2012, 52, 133–138. [Google Scholar] [CrossRef]

	



Carton, S. La recherche de sensations: Quel traitement de l’émotion? Psychotropes 2005, 11, 121–144. [Google Scholar] [CrossRef]

	



Musante, L.; MacDougall, J.M.; Dembroski, T.M.; Costa, P.T. Potential for Hostility and Dimensions of Anger. Health Psychol. 1989, 8, 343–354. [Google Scholar] [CrossRef] [PubMed]

	



Powell, L.H.; Williams, K. Hostility. In Encyclopedia of Stress, 2nd ed.; Fink, G., Ed.; Academic Press: New York, NY, USA, 2007; pp. 354–358. ISBN 978-0-12-373947-6. [Google Scholar]

	



Coccaro, E.F.; Bergeman, C.S.; Kavoussi, R.J.; Seroczynski, A.D. Heritability of Aggression and Irritability: A Twin Study of the Buss—Durkee Aggression Scales in Adult Male Subjects. Biol. Psychiatry 1997, 41, 273–284. [Google Scholar] [CrossRef]

	



Arriaga, P.; Adrião, J.; Madeira, F.; Cavaleiro, I.; Maia e Silva, A.; Barahona, I.; Esteves, F. A “Dry Eye” for Victims of Violence: Effects of Playing a Violent Video Game on Pupillary Dilation to Victims and on Aggressive Behavior. Psychol. Violence 2015, 5, 199–208. [Google Scholar] [CrossRef]

	



Bartholow, B.D.; Anderson, C.A. Effects of Violent Video Games on Aggressive Behavior: Potential Sex Differences. J. Exp. Soc. Psychol. 2002, 38, 283–290. [Google Scholar] [CrossRef]

	



Willoughby, T.; Adachi, P.J.C.; Good, M. A Longitudinal Study of the Association between Violent Video Game Play and Aggression among Adolescents. Dev. Psychol. 2012, 48, 1044–1057. [Google Scholar] [CrossRef] [PubMed]

	



Evren, C.; Evren, B.; Dalbudak, E.; Topcu, M.; Kutlu, N. Relationships of Internet Addiction and Internet Gaming Disorder Symptom Severities with Probable Attention Deficit/Hyperactivity Disorder, Aggression and Negative Affect among University Students. Atten. Defic. Hyperact. Disord. 2019, 11, 413–421. [Google Scholar] [CrossRef] [PubMed]

	



Bowman, N.D.; Schultheiss, D.; Schumann, C. “I’m Attached, and I’m a Good Guy/Gal!”: How Character Attachment Influences pro- and Anti-Social Motivations to Play Massively Multiplayer Online Role-Playing Games. Cyberpsychol. Behav. Soc. Netw. 2012, 15, 169–174. [Google Scholar] [CrossRef] [PubMed]

	



de Dios, M.A.; Anderson, B.J.; Caviness, C.M.; Stein, M. Intimate Partner Violence among Individuals in Methadone Maintenance Treatment. Subst. Abus. 2014, 35, 190–193. [Google Scholar] [CrossRef] [PubMed]

	



Gerra, G.; Zaimovic, A.; Moi, G.; Bussandri, M.; Bubici, C.; Mossini, M.; Raggi, M.A.; Brambilla, F. Aggressive Responding in Abstinent Heroin Addicts: Neuroendocrine and Personality Correlates. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 2004, 28, 129–139. [Google Scholar] [CrossRef] [PubMed]

	



Prochaska, J.O.; DiClemente, C.C.; Norcross, J.C. In Search of How People Change. Applications to Addictive Behaviors. Am. Psychol. 1992, 47, 1102–1114. [Google Scholar] [CrossRef] [PubMed]

	



Vigil-Colet, A. Impulsivity and Decision Making in the Balloon Analogue Risk-Taking Task. Personal. Individ. Differ. 2007, 43, 37–45. [Google Scholar] [CrossRef]

	



Taquet, P.; Romo, L.; Cottencin, O. Quand la question de l’argent dans le jeu vidéo influence la pratique clinique en addictologie. Psychotropes 2017, 23, 57–74. [Google Scholar] [CrossRef]

	



Gainsbury, S.M.; Hing, N.; Delfabbro, P.H.; King, D.L. A Taxonomy of Gambling and Casino Games via Social Media and Online Technologies. Int. Gambl. Stud. 2014, 14, 196–213. [Google Scholar] [CrossRef]

	



Heeks, R. Online “Gold Farming”: Developing Country Production for Virtual Gameworlds; Development Informatics Group, University of Manchester: Manchester, UK, 2008. [Google Scholar] [CrossRef]

	



Obradovic, I.; Spilka, S.; Phan, O.; Bonnaire, C. Écrans et Jeux Vidéo à l’Adolescence Premiers Résultats de l’Enquête du Programme d’Étude sur les Liens et l’Impact des Écrans sur l’Adolescent Scolarisé (PELLEAS); Tendances; Observatoire Français des Drogues et des Toxicomanies: Paris, France, 2014. [Google Scholar]

	



Oka, T.; Hamamura, T.; Miyake, Y.; Kobayashi, N.; Honjo, M.; Kawato, M.; Kubo, T.; Chiba, T. Prevalence and Risk Factors of Internet Gaming Disorder and Problematic Internet Use before and during the COVID-19 Pandemic: A Large Online Survey of Japanese Adults. J. Psychiatr. Res. 2021, 142, 218–225. [Google Scholar] [CrossRef]

	



Zilberman, N.; Yadid, G.; Efrati, Y.; Rassovsky, Y. Who Becomes Addicted and to What? Psychosocial Predictors of Substance and Behavioral Addictive Disorders. Psychiatry Res. 2020, 291, 113221. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 19 09536 g001 550] 





Figure 1. Histogram and box plot comparing the score distributions between MMORPG-IGD and MMT. (A) on the TAS-20 and its subcomponents, (a) Difficulty Identifying Feelings (DIF), (b) Difficulty Describing Feelings (DDF) and (c) Externally Oriented Thinking (EOT); (B) on the SSS-V and its subcomponents, (1) Experience Seeking (ES) and (2) Disinhibition (DIS). MMORPG-IGD, massively multiplayer online role-playing game internet gaming disorder; MMT, methadone maintenance therapy; TAS-20, Toronto Alexithymia Scale; SSS-V, Zuckerman Sensation Seeking Scale, form V. 
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Figure 2. Radar plot of psychometric scales for both groups. MMORPG-IGD, massively multiplayer online role-playing game internet gaming disorder; MMT, methadone maintenance therapy; TAS-20, Toronto Alexithymia Scale; BIS-10, Barratt-Impulsiveness Scale, version 10; BDHI, Buss-Durkee Hostility Inventory; SSS-V, Zuckerman Sensation Seeking Scale, form V. 
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Table 1. Participant data.
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	Total Sample

(n = 130) 1
	MMORPG-IGD Group

(n = 83) 1
	MMT Group

(n = 47) 1
	p-Value 2





	Age
	27.16 (6.95)
	25.22 (6.20)
	30.60 (6.92)
	<0.001



	Gender male: n (%)
	103 (79.2%)
	71 (85.5%)
	32 (68.1%)
	0.018



	Non-single: n (%)
	43 (33.1%)
	28 (33.7%)
	15 (31.9%)
	0.832



	With children: n (%)
	27 (21.1%)
	15 (18.3%)
	12 (26.1%)
	0.300



	Domicile
	
	
	
	



	
	
Lives with someone else (parents, couple, roommate)





	41 (31.5%)
	19 (22.9%)
	22 (46.8%)
	0.005



	
	
Parental home





	34 (26.2%)
	29 (34.9%)
	5 (10.6%)
	0.002



	Education Level
	
	
	
	



	
	
Less than high school





	29 (22.7%)
	7 (8.4%)
	22 (48.9)
	<0.001



	
	
High school graduates





	87 (68.0%)
	64 (77.1%)
	23 (51.1%)
	



	
	
Some college or more





	12 (9.4%)
	12 (14.5%)
	0 (0.0%)
	



	Employment status
	
	
	
	



	
	
Unemployed





	28 (22.8%)
	2 (2.6%)
	26 (55.3%)
	<0.001



	
	
Student





	35 (28.5%)
	30 (39.5%)
	5 (10.6%)
	



	
	
Employed





	60 (48.8%)
	44 (57.9%)
	16 (34.0%)
	







1 Mean (SD), n (%). 2 Two Sample t-test; Pearson’s chi-squared test; Fisher’s exact test. MPORG-IGD, massively multiplayer online role-playing game internet gaming disorder; MMT, methadone maintenance treatment.
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Table 2. Number of DAS criteria met in the MMORPG-IGD group.






Table 2. Number of DAS criteria met in the MMORPG-IGD group.





	Number of Positive DAS Criteria
	MMORPG-IGD (83) 1





	3
	38 (45.8%)



	4
	24 (28.9%)



	5
	12 (14.5%)



	6
	6 (7.2%)



	7
	3 (3.6%)







1n (%). DAS, DSM-IV-TR substance dependence adapted scale; MMORPG-IGD, massively multiplayer online role-playing game internet gaming disorder.
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Table 3. Comparison of psychometric scores.
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	MMORPG-IGD (83)

Mean (SD)
	MMT (47)

Mean (SD)
	p-Value





	TAS-20
	47.71 (14.11)
	52.91 (10.75)
	0.020



	
	
Difficulty Describing Feelings (DDF)





	13.34 (5.30)
	15.85 (3.82)
	0.002



	
	
Difficulty Identifying Feelings (DIF)





	16.29 (6.83)
	19.87 (6.33)
	0.003



	
	
Externally Oriented Thinking (EOT)





	18.08 (4.43)
	17.19 (4.06)
	0.247



	BIS-10
	55.14 (17.37)
	68.51 (14.54)
	<0.001



	
	
Motor Impulsivity (MI)





	16.81 (7.20)
	22.26 (6.29)
	<0.001



	
	
Attentional Impulsivity (AI)





	18.00 (6.82)
	21.36 (6.30)
	0.005



	
	
Non-Planning Impulsivity (NPI)





	20.34 (7.42)
	24.89 (6.95)
	<0.001



	SSS-V
	20.89 (6.26)
	23.45 (3.06)
	0.002



	
	
Thrill and Adventure Seeking (TAS)





	6.49 (2.03)
	6.74 (1.70)
	0.454



	
	
Experience Seeking (ES)





	5.82 (2.15)
	7.19 (1.48)
	<0.001



	
	
Disinhibition (DIS)





	4.71 (2.67)
	5.72 (1.16)
	0.003



	
	
Boredom Susceptibility (BS)





	3.87 (1.99)
	3.79 (1.44)
	0.792



	BDHI
	40.57 (9.89)
	44.19 (9.42)
	0.041



	Hostility traits
	35.41 (9.42)
	38.32 (9.17)
	0.088



	
	
Assault





	4.23 (3.00)
	5.49 (2.87)
	0.020



	
	
Indirect hostility





	4.65 (2.01)
	5.55 (1.72)
	0.008



	
	
Irritability





	6.45 (1.92)
	6.96 (2.23)
	0.190



	
	
Negativism





	2.84 (1.43)
	2.94 (1.29)
	0.706



	
	
Resentment





	4.45 (2.28)
	4.17 (2.17)
	0.496



	
	
Suspicion





	4.99 (2.52)
	5.45 (1.98)
	0.253



	
	
Verbal hostility





	7.81 (2.40)
	7.77 (2.11)
	0.919



	Guilt
	5.16 (2.17)
	5.87 (2.38)
	0.093







TAS-20, Toronto Alexithymia Scale; BIS-10, Barratt Impulsiveness Scale, version 10; SSS-V, Zuckerman Sensation Seeking Scale, form V; BDHI, Buss-Durkee Hostility Inventory.
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Table 4. Results of multivariate linear regression model analysis, adjusted for age and gender.






Table 4. Results of multivariate linear regression model analysis, adjusted for age and gender.












	
	Crude Estimates (SD)
	p-Value
	Adjusted Estimates (SD)
	p-Value





	TAS-20
	5.2 (2.37)
	0.030
	6.91 (2.62)
	0.009



	BIS-10
	13.37 (3)
	0.000
	16.8 (3.25)
	0.000



	SSS-V
	2.56 (0.97)
	0.010
	2.71 (1.09)
	0.014



	BDHI
	3.63 (1.78)
	0.043
	5.51 (1.92)
	0.005
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Table 5. Adjusted R-squared values for multiple linear regression.






Table 5. Adjusted R-squared values for multiple linear regression.





	Dependent Variable
	Adjusted R2





	TAS-20
	0.032



	BIS-10
	0.162



	SSS-V
	0.030



	BDHI
	0.071
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