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ABSTRACT 
Background and Aims: Excessive gaming leading to personal and social impairment has been officially recognized as Internet Gaming Disorder (IGD). Although several studies have documented that peer influences constitute a relevant risk factor for adolescent problematic behaviours, little research is currently available on IGD. The aim of this study was to examine the contribution of social norms and friends’ gaming frequency on participants’ own gaming frequency and IGD, by testing potential differences among groups with low vs. high motive to use the Internet (e.g., online gaming) as a coping strategy. 
Methods: A survey was administered to four hundred and seventy adolescent gamers (mean age = 15.49 years; SD = 1.05 years; 77.9% males). Data for this cross-sectional study were collected in 2018 in Italy. A theoretical model was tested through path analysis and multi-group comparisons were performed.
Results: Path analysis revealed that social norms and friends’ gaming frequency were positively associated to participants’ gaming behaviours and IGD. In addition, the pattern of relationships tested was similar between groups (low vs. high coping motive), except for the association between social norms and gaming frequency, which was significant only for adolescents with high coping motive.  
Discussion and Conclusions: Our findings confirmed the relative importance of peer influences on adolescents’ gaming behaviours and IGD and showed that adolescents who rely more on online gaming to cope with negative affect may be more vulnerable to social influence processes than other peers. These findings may provide useful indications for prevention programs targeting adolescent IGD.  
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INTRODUCTION
Internet Gaming Disorder (IGD) has been recognized as a dysfunctional pattern of gaming activities characterized by addictive-like symptoms including: (1) impaired control (e.g., duration, frequency of gaming); (2) increased priority given to gaming; (3) continued use despite adverse consequences in daily life (APA, 2013; WHO, 2018). Since several studies have documented that peer influences constitute a relevant risk factor for adolescent problematic behaviours (e.g., Albert & Steinberg, 2011), the aim of this study was to examine the contribution of social norms and friends’ gaming frequency on participants’ own gaming frequency and IGD.
The immersive environments of videogames appear attractive for adolescents, who constitute a high-risk category for IGD (Paulus et al., 2018), and may contribute to increase the duration of gaming sessions due to higher levels of in-game needs satisfaction (Bender et al., 2020). According to the Compensatory Internet Use Theory (Kardefelt-Winther, 2014), the engagement in Internet-related activities (e.g., playing online) might be a strategy used either to satisfy un-met real life needs or to cope with negative affect arising from stressful situations. It has been shown that such escapism-coping motives (i.e., playing to escape from problems and improve emotional states) are strongly associated with adolescent IGD (López-Fernández et al., 2021). It was also found that playing to avoid one’s worries and social motives were significantly associated with problematic gaming behaviours in youth (Männikkö et al., 2017). Interestingly, as noticed by the authors, the “social” force driving adolescents’ involvement in video gaming may not only derive from their need for socialization, which is not problematic per se, but it may also stem from peer pressure to play. This is consistent with a qualitative study involving young problematic gamers, which revealed that friends’ invitation to play was one of the strongest risk factors (Shi et al., 2019). 
[bookmark: _Hlk94798349]However, research about peer influence in the context of adolescent IGD is surprisingly scarce. One previous study (Haagsma et al., 2013) revealed that higher perceived frequency of classmates playing excessively constituted a risk factor for excessive gaming, which predicted, in turn, problematic game use. Similarly, peers’ positive attitudes towards online gaming and their own gaming frequency positively predicted Internet gaming addiction in students (Wu et al., 2016). As postulated by the Social Influence Theory (Kelman, 1974), social norms impacting individual behaviours entail several social processes, including the influence of others’ expectations (and compliance) towards one’s engagement in an activity considered valuable by the group members and a process of internalization and alignment of the goals established within the group with one’s own goals.
[bookmark: _Hlk94776819]In the present study, group norms and expectations about gaming (henceforth “social norms”) refer to the extent to which gaming is a valued, reinforced, and expected activity within the group of friends. We hypothesized that social norms would be associated with adolescents’ IGD both directly and indirectly via higher gaming frequency by participants. Moreover, friends’ frequency of gaming was conceptualized in terms of adolescents’ perception of the frequency with which their friends play videogames (paralleling the evaluation of their own frequency of gaming). Consistently with previous findings (Haagsma et al., 2013), we expected that higher perceived gaming frequency by friends would be associated with higher gaming frequency by participants which, in turn, would be associated with IGD.
[bookmark: _Hlk94779861]A further aim of the present study was to expand the extant literature, by examining the potential differences in the relationships between social norms, gaming frequency and IGD among adolescents with low vs. high motive to use the Internet to cope with negative affect (henceforth “coping via Internet”). Indeed, while gamers with high coping via Internet tend to be considered at major risk of IGD (López-Fernández et al., 2021), to the best of our knowledge, no research has explored whether adolescents driven by such internal need to use the Internet differ from peers with lower coping via Internet in terms of susceptibility to normative social processes involved in IGD. 




MATERIAL AND METHODS
Participants and Procedure
The whole convenience sample included a total of 828 adolescents (54.7% males) attending public secondary schools in Italy. For the purposes of the current study only participants who reported using videogames were considered for data analysis; the final sample included 470 adolescents (77.9% males) with an average age of 15.49 years (SD = 1.05; age range = 13-19 years). Participants completed a series of anonymous self-report questionnaires about adolescents’ online behaviors. Data were collected in 2018. Part of these data, not related to the current study objectives, have been previously used in another study (Marino et al., 2020).

Measures
Internet Gaming Disorder. IGD was assessed with the Internet Gaming Disorder Scale - Short-Form (IGDS9-SF) (Pontes et al., 2015), validated for Italian adolescents by Monacis and colleagues (2016). The scale includes 9 items, according to the nine IGD criteria in DSM-5 (APA, 2013). Items were rated on a 5-point Likert scale (1 “never” to 5 “very often”) so that higher scores indicate higher level of engagement in IGD. The Cronbach’s alpha for the scale was 0.79 (95% CI 0.76-0.81). 
Gaming frequency. Time spent in gaming activities was measured asking participants how often they use Internet in a day to play (1) skill games and (2) role-playing games or virtual games, rating on a 5-point Likert scale (1 “never” to 5 “very often”). A mean score of the two items was computed to represent the frequency of participants’ online gaming engagement (Siciliano et al., 2015). 
Social norms. Perceived group norms and expectations about gaming engagement were measured with 4 items from a study on problematic Facebook use (Marino et al., 2016; Marino et al., 2020) and adapted to videogames use. Items were rated on a 5-point Likert scale (1 “not at all” to 5 “very much”). The Cronbach’s alpha for the scale was 0.82 (95% CI 0.79–0.84). 
Perceived gaming frequency by friends. Friends’ perceived engagement in gaming activities was measured using a single item (1 “never” to 5 “very often”), with participants rating how often they think their friends play videogames in a day. 
	Coping via Internet. Participants’ tendency to use Internet as a strategy to cope with negative affect was assessed using the subscale of the Internet Motive Questionnaire for Adolescents (IMQ-A) by Bischof-Kastner and colleagues (2014). For the purpose of the current study only coping scores were used for the analysis (4 items; Cronbach’s alpha = 0.88 (95% CI 0.86–0.90)). Items were rated on a 5-point Likert scale (1 “almost never” to 5 “almost always”) so that higher scores indicate higher levels on coping via Internet. Furthermore, to perform multi-group analysis, participants’ coping scores (M = 2.1; DS = .99) were recoded as follows: 0 (low coping via Internet group) = participants with scores below the mean (N = 298) and 1 (high coping via Internet group) = participants with scores above the mean (N = 172). 

Statistical analysis
[bookmark: bb0155][bookmark: _Hlk90648909]First correlations among all the study variables were computed. Then, a path analysis using Mplus 8.3 (Muthén & Muthén, 2017) was conducted to test the hypothesized model. Bias-corrected bootstrap confidence intervals with 1,000 bootstrapped iterations were used for calculating indirect effects. In the tested model, IGD was the dependent variable, social norms and perceived friends’ use were the independent variables, and participants’ gaming frequency was the mediator variable. Age and gender were included as control variables on the outcome. To evaluate the goodness of fit of the model, the R2 of each endogenous variable was considered.
The model was first tested on the whole sample of adolescents; then a multi-group analysis was conducted to test the model independently for two groups of Internet users (participants with high coping via Internet vs. participant with low coping via Internet). After this, unstandardized coefficients were compared between groups (with the “Model test” command) in Mplus, which allows for specific hypothesis testing across groups with a Wald chi-square tests of parameter equalities (Muthén & Muthén, 1998-2015).

Ethics
The study procedures were carried out in accordance with the Declaration of Helsinki. The Institutional Review Board of the University of [blinded] approved the study. This study did not involve human and/or animal experimentation. After school principals gave permission, parents - or participants older than 18 years – were informed about the study and provided consent.

RESULTS
[bookmark: bf0010][bookmark: _Hlk90648942]Descriptive statistics and correlations between the study variables are reported in Table 1. As expected, IGD was found to be positively associated with all variables, except age. Path analysis results are reported in Figure 1. Regarding the direct effects, social norms were positively associated with IGD (β=0.33, p<0.001) and gaming frequency (β=0.13, p=0.01), which was, in turn, significantly associated with IGD (β=0.27, p<0.001). Then, as expected, friends’ use was positively associated with game frequency (β=0.39, p<0.001), but not directly associated with IGD. Along with the direct paths, both social norms (β=0.035, CI 95% 0.007-0.066) and friends’ use (β=0.107, CI 95% 0.066-0.157) were found to be indirectly associated with IGD via participants’ gaming frequency. Age and gender were not found to be associated with IGD. The model explained 22% of the variance for IGD, and 20% for the gaming frequency. Results from multi-group analysis showed significant differences between the high vs. low coping via Internet groups. Specifically, the Wald test of parameter constraints was statistically significant (Wald χ2(1) = 3.98, p=0.046) for the direct link between social norms and gaming frequency, indicating that this association was significant only for high coping via Internet group, compared to the low coping group (b=0.37, SE =0.100, p<0.001, vs. b=0.90, SE =0.097, p=0.35). Multi-group results are reported in Figure 1.
[PLEASE INSERT TABLE 1 HERE]
[PLEASE INSERT FIGURE 1 HERE]

DISCUSSION AND CONCLUSIONS
	Our results confirmed that social norms and friends’ gaming frequency were significantly associated to participants’ own gaming frequency and IGD and evidenced greater vulnerability to social processes in adolescents who rely more on gaming activities to deal with negative affect. Consistent with previous studies (Haagsma et al., 2013; Simons et al., 2014), our findings indicated that perceiving higher friends’ expectations to play and higher friends’ engagement in gaming may increase adolescents’ frequency of playing. In line with the Theory of Planned Behaviour (Ajzen, 1991), these results stressed that social processes are key motivational factors for gaming, whereby a high value attributed to this activity by a like-minded group of friends can reinforce participation intention and actual behaviour. Furthermore, interacting online with peers having similar interests contributes to strengthen the meaningfulness of this activity (Paulus et al., 2018). Noteworthy, beyond real life friends, virtual friends (e.g., members of clans or guilds) may also exert pressure to maintain high involvement in gaming (Beranuy et al., 2013). Furthermore, in this study, social norms were positively associated with IGD both directly and indirectly via higher adolescents’ gaming frequency. Thus, friends’ influence may not only increase participation in gaming, but it may also enhance the risk of experiencing problems. Indeed, it has been shown that higher gaming frequency was positively associated with more IGD symptoms, in line with previous literature (Liu et al., 2021).
Additionally, no differences were found for age and gender on IGD. As pinpointed by Lopez-Fernandez and colleagues (2019), despite gaming has been traditionally considered as a male activity, the number of female gamers has recently grown. This could be particularly relevant for prevention programs targeting adolescent IGD in schools, which should stimulate constructive debate by involving all class members. 
A further finding was that adolescents with higher levels of coping via Internet reported higher levels of IGD. This is not surprising, considering that abundant research has demonstrated that individuals who massively turn to gaming driven by escapism-coping motives experienced more problems (e.g., Kardefelt-Winther et al., 2014; Melodia et al., 2020). However, despite this association, multi-group analysis based on low vs. high coping via Internet revealed that social processes were relevant for both groups. Crucially, the only exception was found for the association between social norms and participants’ gaming frequency, which was significant only for adolescents with high coping. Therefore, if on one hand, social influence processes could be normative in adolescence (Andrews et al., 2020), on the other, they may become particularly problematic for students with higher tendencies to cope via Internet-based activities. Indeed, research has shown that youngsters who play videogames excessively may also have lower social competence and, consequently, they may be more susceptible to social influence processes than other peers (Peeters et al., 2018). 
These findings have important implications for the implementation of prevention strategies, which may specifically target and modify the characteristics of this vulnerable subgroup. Interventions focusing on gaming motives and social skills might be of value in tackling adolescent IGD (Kirkaburun et al., 2020; Lopez-Fernandez et al., 2021). Adolescents should be instructed about how to use adaptive strategies to deal with unpleasant states, for instance, via school-based programs including mindfulness techniques, and how to reinforce their interpersonal relationships skills (van Loon et al., 2020). 
A few limitations should be acknowledged. First, the cross-sectional design did not allow to make definitive inferences about the directionality of the associations (Payne & Payne, 2004). Second, self-report questionnaires were employed with all their inherent and well-recognised shortfalls (Stone et al., 1999). Additionally, results should be considered with caution, since data collection was limited to a relatively modest, national sample of adolescents, unevenly distributed between genders (Males = 77.9%). Future research should involve larger and cross-cultural samples, as well as employ longitudinal designs. Furthermore, coping motives were assessed by generally referring to participants’ Internet use, and not specifically to online gaming. Future research should include more specific measures, such as the Videogaming Motives Questionnaire (Lopez-Fernandez et al., 2020). Another limitation was that this study examined the perception of friends’ behaviours collectively, without distinguishing between real life friends and virtual ones; thus, more research is warranted. 
Despite these limitations, our findings confirmed the relative importance of peer influences on adolescents’ gaming behaviours and IGD and showed that adolescents who rely more on online gaming to cope with negative affect may be more vulnerable to social influence processes than other peers.
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Table 1. Descriptive statistics and correlations between the study variables (whole sample: below the diagonal; low/high coping groups: above the diagonal).
	
	
	M(SD)
	
	
	1
	2
	3
	4
	5
	6
	7

	
	Whole sample
	Low coping
group
	
	High coping
group
	
	
	
	
	
	
	

	1. IGD
	1.77(0.61)
	1.62 (0.53)
	
	2.02 (0.67)
	_
	.30***/.44*
	.34***/.35***
	.24***/.07
	-.13*/-.09
	.15*/.28***
	_

	1. Social Norms
	1.67(.073)
	1.59 (0.68)
	
	1.82 (0.79)
	.39***
	_
	.15*/.34***
	.24***/.24***
	-.13*/-.12
	.20**/.38***
	_

	1. Gaming Frequency
	2.67(1.20)
	2.63 (1.21)
	
	2.74 (1.17)
	.34***
	.23***
	_
	.41***/.44***
	-.10/-.16*
	.18***/.31***
	_

	1. Friends Use
	3.46(1.09)
	3.42 (1.07)
	
	3.52 (1.14)
	.17***
	.24***
	.42***
	_
	.04/-.06
	.15***/.36***
	_

	1. Age
	15.49(1.05)
	15.39 (1.05)
	
	15.65 (1.02)
	-.07
	-.11*
	-.12*
	.01
	_
	-.03/-.02
	_

	1. Gender
	__
	__
	
	__
	.17***
	.26***
	.22***
	.23***
	-.02
	_
	_

	1. Coping
	__
	__
	
	__
	.32***
	.15***
	.04
	.05
	12*
	 -.08
	_



Note. N = 470; ***p < .001; **p < .01; *p < .05; IGD= Internet Gaming Disorder; gender: females = 0, males = 1; Coping: 0 = low coping via Internet, 1 = high coping via Internet.
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Description automatically generated]Figure 1. Model of the inter-relationships between the study variables on the whole sample and in coping groups (low vs. high coping via Internet). 















Note. N = 470 (low coping via Internet = 298; high coping via Internet = 172); **p < .001; *p < .05; standardized estimates: whole sample (low/high).
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