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Background: Gaming Disorder is increasingly common in adolescents. We aimed to evaluate the relationship between parenting, personality traits, and Gaming Disorder.

Methods: An observational and cross-sectional study in six secondary schools of Castelló, obtaining a final sample of 397 students.

Results: Adolescents with Gaming Disorder had lower scores in Adolescent Affection-Communication (F = 8.201; p < 0.001), Father’s Warmth (F = 3.459; p = 0.028), and Father’s Acceptance/Involvement (F = 5.467; p = 0.003), and higher scores in Mother’s Revoking Privileges (F = 4.277; p = 0.034) and Father’s Indifference (F = 7.868; p = 0.002) than healthy participants. Male sex was a risk factor for Gaming Disorder (OR = 12.221; p = 0.004), while Adolescent Affection-Communication (OR = 0.908; p = 0.001) and Agreeableness (OR = 0.903; p = 0.022) were protective factors. Data modeling described the protective effect that Adolescent Affection-Communication had on Gaming Disorder, which was both directly (B = -0.20; p < 0.001) and indirectly mediated by Neuroticism (B = -0.20; p < 0.001), while Neuroticism itself was a risk factor for Gaming Disorder (B = 0.50; p < 0.001).

Conclusion: These results reflect that Parental style with low affection and communication was directly and indirectly related to the Gaming Disorder, as well as male sex and personality trait of Neuroticism.
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Introduction

Adolescence is a stage of life involving dizzying and radical changes in physical, cognitive, emotional, and social development, in which young adults try to adapt and seek balance within themselves and with society. This period is especially characterized by vulnerability, with those going through it being particularly sensitive to social and environmental models, thereby making it a critical moment for the appearance of both risky and addictive behaviors (Latimer and Zur, 2010). In this context, there is currently some level of social alarm as the result of an increase in excessive substance use and in Gaming Disorder (GD) (Vinet and Faúndez, 2012; López-Caneda et al., 2014). Despite being two different types of addictions, their coexistence is frequent because they both entail similar biological mechanisms (Echeburúa et al., 2009; De Sola et al., 2013). In addition, certain personality variables, understood as persistent patterns of perceiving, thinking, and relating to others, seem to facilitate or predispose individuals to these behaviors (Fantin, 2006).

The problematic use of videogames is an increasingly frequent risky behavior present in the adolescent population. The prevalence of GD in adolescents has increased from 6.1% in 2018 to 7.1% in 2021 (Delegación del Gobierno para el Plan Nacional sobre Drogas, 2021), with these rates being similar to other studies which reported 4.25% in China (Liang et al., 2021) and 8.2% in an international cohort (Porter et al., 2010). According to the Spanish Association of Video Games, 15.9 million people (54.1% men and 45.9% women) were gamers in Spain in 2020 (Asociación Española de Videojuegos, 2020), with this study highlighting the fact that between 68 and 72% of people aged 6–24 years played videogames. Regarding the prevalence in relation to sex, the prevalence increased with age in both sexes, with a range of 53.0–62.4% for men and 29.9–42.3% for women. Adolescents reported playing almost daily (5.8% of boys and 1.3% of girls). Liao et al. (2020) found that being male was significantly related to GD, possibly due to gender differences in online device use. A recent study (Sánchez-Llorens et al., 2021), with high school students, showed that there was a higher proportion of boys with GD. Thus, the probability of GD increased if the subject was male. For this reason, gender was a strong predictor of GD because men are more likely to engage in video game use and to be categorized as more problem gamers than women (Bouna-Pyrrou et al., 2018, Krossbakken et al., 2018).

Consequently, GD, which referred to both offline and online games, was included as a formal diagnosis in the 11th edition of the International Classification of Diseases. Diagnosis includes three negative conditions caused by the misuse of videogames: (1) lack of control of gaming behavior in terms of its initiation, frequency, intensity, duration, completion, and the context in which games are played; (2) the increased priority given to games over other vital interests and daily activities; and (3) maintenance or escalation of the behavior despite being aware of its negative consequences (World Health Organization [WHO], 2018). Although there is controversy over the creation of the Internet Gaming Disorder (IGD) and GD diagnoses, arguing that it could pathologize healthy players and create generalized panic, in addition to the fact that, having used Substance Use Disorder (SUD) diagnostic criteria, an overdiagnosis of GD could be incurred (Billieux et al., 2019). Furthermore, previous literature has generally not distinguished between online vs offline gaming when assessing IGD.

Personality traits can be conceived as habitual patterns of attitude, behavior, emotion, and thought which are relatively stable over time, differ across individuals and influence behavior. The Big Five model of personality conceives of personality as a result of the interactions among five broad personality dimensions: neuroticism, openness to experience, conscientiousness, extraversion, and agreeableness (Gervasi et al., 2017). Certain personality traits have been related to GD, especially low conscientiousness (Sánchez-Llorens et al., 2021), impulsivity, lower self-control/self-regulation, sensation, stimulation, and/or novelty seeking, a tendency toward boredom, risky behavior, hostility/animosity, and enhanced levels of aggression (Paulus et al., 2018). GD has also been related with neuroticism, low self-esteem, alexithymia, and dysfunctions in emotion regulation (Bonnaire and Baptista, 2019). Other personality traits that may predispose individuals to GD are introversion or shyness, decreased openness, agreeableness, resourcefulness, irritability and anxiety, and narcissistic, avoidant, and schizoid traits (Paulus et al., 2018). In contrast, perseverance/grit (Bouna-Pyrrou et al., 2018) and self-directedness may be protective factors against GD (Brand et al., 2016). In the study carried out by Liao et al. (2020), the results indicated that the GD was significantly associated with personality traits such as neuroticism and conscientiousness, a result consistent with previous published literature on the subject (Yan et al., 2014; Yao et al., 2014; Bonnaire and Baptista, 2019; Sánchez-Llorens et al., 2021). The significant relationship between neuroticism and GD is because highly neurotic people see the real world as a threat and often turn to digital worlds, where they feel safe. Consequently, negative emotionality correlates positively with gaming problems and is strongly related to neuroticism (Müller et al., 2014) as long as it is possible to conceptualize problematic online gaming as a maladaptive coping strategy that may serve to reduce tension as a mood modifier (Gervasi et al., 2017). Moreover, adolescents with greater self-control and self-management of time, which also are related to the conscientiousness personality trait, have a lower correlation with GD (Chen et al., 2020), as long as people with low conscientiousness who are less persistent in pursuing personal aims and pay less attention to duties of everyday life may find computer games particularly attractive and do not think through the consequences of engaging in activities excessively. Additionally, decreased agreeableness indicates a higher trend toward competition which may reinforce the game behavior, introvert people which lack social skills may find in computer games a way to search for social contacts in controlled virtual environments and low openness may tend to stick to their gaming behavior instead of exploring new activities (Gervasi et al., 2017; Şalvarlı and Griffiths, 2019)

The family is the main context of socio-emotional development during childhood and adolescence and so parenting practices or parental socialization styles contribute to the acquisition of skills that prevent addictive behaviors (Koning et al., 2018). Regarding parental socialization styles, two main dimensions are considered: affection-communication (related to the emotional tone and behavior of parents toward their children, by which children feel that they are loved and feel accepted as individuals within the family) and the control-structure of parents/guardians (related to the degree of intensity or type of influence that parents exert on their children’s behavior) (Maccoby and Martin, 1983; Benito et al., 2019). Analyzing the most studied parenting practices for their specific relationship with the problematic use of videogames, we find three categories of parental behavior: active mediation (which means having conversations about the use of the Internet and sharing experiences), restrictive mediation (the authorization to use particular online applications) and social co-use (viewing the screen together) (Nathanson, 1999; Valkenburg et al., 1999; Nikken and Jansz, 2014). In this direction, the empirical literature, consisting mainly of cross-sectional studies, seems to be quite inconsistent regarding the role of restrictive parental mediation. While some defend the effectiveness of restrictive parental measures to regulate the use of video games (Martins et al., 2017; Koning et al., 2018), others find that this type of practice encourages their problematic use (Shin and Ismail, 2014; Benrazavi et al., 2015). It is the same for the role of active mediation. In the published literature on the subject, data show that the family environment can be both a risk factor and a protective factor in relation to adolescent gaming behaviors. Thus, parental care expressed as empathy, closeness, emotional warmth, and affection was associated with lower scores in game results (Floros et al., 2013). In this line, Bonnaire and Phan (2017) concluded that the parents’ attitude about the use of games, as well as family functioning, are factors that exert a strong influence on the appearance of GD. Prevention strategies should include psychoeducation in order to understand the concept of GD, teach time management skills, stress management and self-control techniques, develop social relationships, set gaming time limits and identify alternative activities (King et al., 2018) which were demonstrated to increase perceptions of risks associated with excessive use of video games, the factors related to GD and of the characteristics of an GD gamer (Bonnaire et al., 2019b). Those prevention polices would be stronger if they included education for parents on how the games and Internet works, including practical tips for monitoring and setting limits (King et al., 2018). As pathological gamers tend to come from less warm and cohesive families with low parental support and adaptability, they may benefit from family-based interventions since by involving parents in therapy in order to close the emotional distance between parents and adolescents that may improve the communication and by changing the negative perception of the adolescent who comes to treatment and avoiding the notion of sole responsibility to allow making better therapeutic alliances with both parents and adolescents (Bonnaire et al., 2019a).

While some studies document familial protective factors of online gaming in adolescents (Estévez et al., 2017; Kim et al., 2018; Liang et al., 2021; Macur and Pontes, 2021), others showed that other important characteristics such as personality, mental health, and other psychological factors may affect online gaming in teenagers (Spilkova et al., 2017). For some adolescents with low levels of emotion regulation or poor emotion regulation skills, playing video games is a maladaptive strategy used to cope with individual and familial difficulties so excessive video gaming can be considered as an escape strategy (Blasi et al., 2019; Bonnaire et al., 2019a). It has been found that emotional warmth of both parents has an influence on adolescents’ GD being mediated by time management trait, so parents interacting with adolescents in a warm and accepting way may favor self-control, self-efficacy, and autonomy in order to improve time management and prevent developing of GD (Chen et al., 2020). However, very little literature has integrated parenting and personality traits with the development of GD in adolescents while also considering possible addictions to substances. Perhaps because it is a more complex relationship, we have not found studies that also add the role of gender to the equation. However, it has been suggested that sons and daughters are socialized differently, and that the impact of parenting on behavior problems is different for boys and girls (Barnett and Scaramella, 2013). Since sex differences have also been found in every phase of addiction (acute reinforcing effects, transition from occasional to compulsive use, withdrawal-associated negative affective states, craving, and relapse) (Becker and Chartoff, 2019) we believe it is interesting to study the role of sex in the relationship of these variables.

Thus, the objectives of this current study were to evaluate the parental socialization styles related to GD in adolescents; differences in parenting practices received by adolescents with no addiction (NA), those exhibiting Excessive Gaming (EG) tendencies, or with GD; the relationship of GD and adolescent personality traits, psychopathology, and behavioral problems; and the role of sex in this relationship. Our hypotheses were that: parenting based on affection-communication is negatively related to GD; some personality traits are positively, and others negatively related to GD; psychopathology and behavior are related to GD; and sex moderates these relationships.



Materials and methods


Participants

This was an observational and cross-sectional study. The sample comprised 397 students (and their primary caregivers) in the third or fourth years of Compulsory Secondary Education (CSE). They were all from five private subsidized schools and one public school in the province of Castellón (Spain) that were selected by purposive sampling. With the G*Power 3.1.9.4 program, it was calculated that the sample needed to perform ANOVA with four groups, effect size 0.25, alpha 95% and power 80% was 180 subjects.



Measures

The Questionnaire of Experiences Associated with Videogames (CERV) in its original Spanish initialism (Chamarro et al., 2014), was used to assesses the problematic use of videogames. The CERV comprises 17 items and its cut-off point is ≥26. The Negative Consequences subscale and the Dependence and Avoidance subscale presented a Cronbach alpha of 0.869 and 0.861, respectively, with an overall Cronbach alpha score of 0.912.

The Game Addiction Scale for Adolescents (GASA) (Lloret et al., 2017) was used to assess GD, and consists of 7 items with a cut-off point ≥4. The Spanish adaptation presented a Cronbach alpha reliability of 0.81, which was consistent with the findings published by the original authors (Lemmens et al., 2009).

The Alcohol Use Disorders Identification Test (AUDIT) (Babor et al., 2001), allowed us to identify excessive alcohol consumption in our cohort. The AUDIT contains 10 questions with a cut-off point of ≥6 in women and ≥8 in men. Its internal consistency indices were usually around 0.80 (Allen et al., 1997). Finally, the instrument showed a sensitivity of 57–59% and a specificity of 91–96% (Álvarez et al., 2001).

The Car, Relax, Alone, Forget, Family/Friends, Trouble (CRAFFT) test (Rial et al., 2019), which comprises six dichotomous items (yes/no) and has a cut-off of ≥2 positive items, was used to screen for the risky use of alcohol and other substances in adolescents. This tool presented an internal consistency of 0.74, with a sensitivity of 74.4% and a specificity of 96.4%.

The Problem Oriented Screening Instrument for Teenagers (POSIT) (Araujo et al., 2018) was employed to assess the risky consumption of alcohol and other drugs in adolescents. POSIT presents 17 dichotomous items and has a cut-off point of ≥2 positive items. The Spanish version presents an internal consistency of 0.82, sensitivity 94.3%, and specificity 83.9%.

The TXP Parenting Questionnaire (Benito et al., 2019) is subdivided into two questionnaires: the TXP-A which is applied to adolescents and the TXP-C applied to the primary caregiver. The TXP-A consists of 29 items and two factors (affection-communication and control-structure), while the TXP-C comprises 16 items and two factors: affection-communication and prosocial values. The overall Cronbach alpha (reliability) of the TXP was 0.87 and the test-retest value was 0.94.

The Parental Socialization Scale, or ESPA-29 in its Spanish acronym (Musitu and García, 2004), assesses parental socialization styles through 212 items that evaluate the adolescent’s perception of the way their parents/guardians act in 29 different situations. It is based on two axes of socialization: Acceptance/Involvement (i.e., expression of reactions of approval and affection when children behave in accordance with family norms) and Strictness/Imposition (a socialization style used when children behave in a way that differs from the norms of family functioning). The internal consistency of the ESPA-29 was high and varied between 0.82 and 0.94 depending on the factors (Iglesias and Romero Triñanes, 2009).

The Big Five Personality Test for Children and Adolescents (BFQ-NA) (Barbaranelli et al., 2013) is an adaptation of the Big Five Personality Model. The internal consistency of the overall scale was 0.86 and by subscales it was as follows: Consciousness = 0.87, Agreeableness = 0.82, Neuroticism = 0.83, Extraversion = 0.76, and Openness = 0.75 (Soto et al., 2011).

The Behavior Assessment System for Children (BASC) (González et al., 2004; Reynolds and Kamphaus, 2004) contains 5 components that can be used together or individually. In this current study we used the Self-Report (S3) completed by adolescents and a questionnaire for Parents (P3). The internal consistency of the global dimensions of the BASC were between 0.76 and 0.96, with a mean value of 0.91. S3 provides data from clinical scales and 4 global dimensions: School Maladjustment (SMC), Clinical Maladjustment (CMC), Personal Adjustment (PAC), and the Emotional Symptoms Index (ESI). The P3 questionnaire measures maladaptive behaviors, which allowed us to obtain values for Externalizing problems, Internalizing problems, and Adaptive skills, as well as a Behavioural Symptoms Index (BSI).



Procedure

After authorization by the participating educational centers, a letter was sent to the guardians of the students in the third and fourth years of CSE to request authorization for their children to participate in this study. Once the authorization was obtained, the questionnaires were filled out by the students for an hour and a half during school hours on two consecutive days. The surveys were completed between October and December 2018 with the supervision of two psychologists. The parents/guardians of participating students received the questionnaires by post and returned them completed to the school. Neither the adolescents nor their relatives received compensation of any type for their collaboration.

Four groups were formed: participants with a score above the CERV and the GASA cut-off point (GD; n = 27), with a score above the CERV cut-off point and below the GASA cut-off point (EG; n = 47) which would be made up of those people with an excessive use of video games without reaching a significant functional impairment that would allow it to be defined as a Gaming Disorder, as has been described in previous research (Kuss and Griffiths, 2012), in order to distinguish between excessive gamers and pathological gamers, those with a (SUD) (a score above the cut-off point for 2 of the AUDIT, CRAFFT, and POSIT questionnaires; n = 37), and healthy participants (n = 171). Individuals who scored above the cut-off point on only one substance questionnaire were excluded because we considered this insufficient evidence of the presence of a substance addiction, although this result was not considered healthy. Of these excluded subjects, 44.6% had neither GD nor EG, 42.9% had EG, and 12.4% had GD. We also decided to exclude participants with a dual pathology (GD and SUD), as well as any participants with EG and SUD. These two groups were eliminated as they were not independent of the SUD, GD, and EG groups. Also, for presenting sample sizes much smaller than the rest of the groups, since, although recent evidence shows that F is robust to the difference in group size, there is still evidence that in ANOVA an excessively large difference in the sample sizes between groups led to reduced power (Liang et al., 2020).



Statistical analysis

SPSS software (v23, IBM Corp., Armonk, NY, USA) was employed to check compliance with the assumptions of the statistical tests used and analyse the relationships between the study variables by using chi-squared (categorical variables) and ANOVA (quantitative variables) tests, considering the results significant when p < 0.05. Once the comparisons between the four groups were made, to explore the variables specifically related to the healthy-excessive gaming-pathological gaming progression, these comparisons were repeated comparing these three groups (NA, EG, and GD). Substance use disorders were evaluated only to control for this variable, which could distort the results referring to the objectives of the study. Since the SUD is more studied, the rest of the analyzes were carried out excluding this group to specifically explore the variables related to gaming. We used multinomial logistic regression by a forward stepwise method to study whether the independent variables of parental socialization, personality, psychopathology, and behavior, and the sociodemographic variables that were significant in ANOVA and chi-squared tests allowed the dependent variables of GD and EG to be predicted (using as reference category NA). To avoid multicollinearity problems, we run linear regression procedures and successive logistic regression models until finding the model that contained the uncorrelated independent variables with the highest predictive power. Finally, a model was constructed using PROCESS v3.4 (Hayes, 2017) for SPSS to evaluate the hypothesis that parenting is a protective factor against GD. The PROCESS model that best fit the data was number 14: X = AAC, Y = GD, M = Neuroticism, W = Sex.



Ethics

The principles of the Declaration of Helsinki and the Convention of the Council of Europe (World Medical Association [WMA], 2013) were always met. The confidentiality of the participants and their data was guaranteed according to the General Data Protection Regulation (GDPR) law of May 2016 (European Parliament and the Council of the European Union, 2016). The students and guardians included in this study signed their informed consent prior to participation. The overall study protocol was authorized by the Ministry of Education, Research, Culture, and Sport (CN00A/2018/25/S), the ethics committee at the Cardenal Herrera-CEU University (CEI18/112), and by the Research commission of the Consorci Hospitalari Provincial de Castelló (3-16/12/19).




Results

Of the 397 participants, 43.1% (n = 171) had NA, 11.8% (n = 47) showed EG, 6.8% (n = 27) had GD, 9.3% (n = 37) exhibited a SUD, 3.8% (n = 15) had an EG and SUD, and 1.5% (n = 6) had a GD and SUD. Comorbid participants (who showed both EG and a SUD or both GD and a SUD) were excluded from the following analyses. Tables 1–3 and Supplementary Table 1 show the descriptions and significant differences between the four groups included in terms of the sociodemographic data and TXP, ESPA-29, BFQ-C, and BASC questionnaire results.


TABLE 1    Descriptive statistics of the sociodemographics of the overall sample and by the no addiction, Excessive Gaming, Gaming Disorder, and Substance Use Disorder groups.
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TABLE 2    Descriptive statistics of parenting of the overall sample and by the no addiction, Excessive Gaming, Gaming Disorder, and Substance Use Disorder groups.

[image: Table 2]


TABLE 3    Descriptive statistics of personality traits of the overall sample and by the no addiction, Excessive Gaming, Gaming Disorder, and Substance Use Disorder groups.
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We studied the differences between parenting practices, personality, psychopathology, and the behavior of adolescents with EG, GD, or NA (excluding those with SUD). Tables 4, 5 show the differences between the NA, EG, and GD groups. Regarding parental socialization, participants with GD had lower scores in Adolescent Affection-Communication (AAC), Father’s Warmth, and Father’s Acceptance/Involvement and higher scores in Mother’s Revoking Privileges and Father’s Indifference than individuals with NA, while those showing EG had higher AAC, Father’s Reasoning, and Father’s Acceptance/Involvement scores than in the GD group as well as higher Father’s Indifference than the NA group. Regarding personality traits, the participants with GD presented higher Neuroticism and lower scores in Conscientiousness, Openness, Extraversion, and Agreeableness than individuals with NA. In turn, participants with GD obtained higher scores in Neuroticism and lower scores in Conscientiousness and Agreeableness than those with GA. No differences were found in personality traits between the EG and NA groups.


TABLE 4    Differences between the no addiction, Excessive Gaming, and Gaming Disorder groups according to ANOVA analysis (F[p]); ES.
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TABLE 5    Differences between Excessive Gaming and Gaming Disorder according to ANOVA analysis (F[p]); ES.
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Supplementary Table 2 shows the unadjusted logistic regression model, while Table 6 shows the model adjusted for age, parenting, personality, behavior, and psychopathology. The presence of GD was predicted by Male Sex with an Adjusted Odds Ratio (OR) of 12.221, as well as AAC (OR = 0.908), and Agreeableness (OR = 0.903). Furthermore, GA was also predicted by Male Sex (OR = 27.645). The separate ORs of each questionnaire are shown in the Supplementary material (Supplementary Tables 3–11).


TABLE 6    Odds ratio of the multiple logistic regression model (using no addiction as the reference category) adjusted by age, parenting, personality, behavior, and psychopathology by a forward stepwise method to predict the dependent variables of Excessive Gaming and Gaming Disorder.

[image: Table 6]

Finally, Figure 1 shows the model that describes the protective effect of AAC on GD, both directly (the more AAC, the less GD) and indirectly, with the latter being mediated by Neuroticism, for which it was also a protective factor (the more AAC, the less Neuroticism). Indeed, Neuroticism was a risk factor for GD (the more Neuroticism, the more GD) and was moderated by Sex: it is mainly in boys where this relationship between Neuroticism and GD occurs, that is, Neuroticism is a risk factor for GD mainly in boys.


[image: image]

FIGURE 1
Explanatory model between parenting, personality, and Gaming Disorder. Significant relationships are shown in red. AAC, Adolescent affection-communication.




Discussion

We fulfilled the main objective of this study: to identify the relationship between GD and parenting, personality traits, psychopathology, and behavioral problems in adolescents, while also exploring the differences between individuals with NA and those showing EG or a GD. The main contribution of this work is that the perception by adolescents that their relationship with their parents or guardians presented Affection-Communication behaved as a protective factor against the development of GD. Another important scientific contribution, which can also be applied in prevention and treatment programs, is the different role of Affection-Communication between the EG and GD groups, which could mean that a parental relationship based on affection and communication can prevent an adolescent with excessive videogames use from developing an addiction.

Indeed, previous studies have shown the relevance of communication between parents/guardians and children in relation to the development of GD (Estévez et al., 2017). Liang et al. (2021) showed that a high Parent-Adolescent Communication score can help adolescents feel satisfied in their basic psychological needs without having to resort to psychological compensation through the addictive use of videogames. Another study also revealed higher odds of GD among adolescents with greater difficulties in communicating with their parents/guardians (Macur and Pontes, 2021). The study in Korean adolescents by Kim et al. (2018) revealed that Affection and Communication with the father reduced the risk of developing GD, without the same influence being noted for this factor in the mother. Similarly, our study revealed a relationship between GD and low Warmth, Acceptance/Involvement, and high Indifference from the father, while the mother impacted GD through Revoking Privileges. Therefore, psychotherapy that improves affection and communication can lead to a decrease in GD symptoms, as was demonstrated by a study of an intervention program for adolescents with GD that included a module of family communication (Torres-Rodríguez et al., 2018a) or by a randomized controlled trial of Family therapy to reduce GD (Nielsen et al., 2021).

However, Xu et al. (2015) found that maternal attachment factors were more significantly associated with addiction and the onset of GD than paternal attachment. This suggests that when adolescents feel in a safe parental environment, they tend to present fewer risky behaviors, with their family being perceived as a pivotal factor in determining their ability to develop skills for coping with life’s difficulties, with such learning serving to reinforce emotional regulation (Estévez et al., 2017). Therefore, if an individual feels unlovable and neglected and has developed a negative self-concept because of negative relationships during childhood, videogames may offer safer environments for adolescents to develop their self-esteem and identity because they can create alternative virtual identities and use them as a shelter or escape (Estévez et al., 2017).

Regarding personality, various publications have shown a relationship between GD and personality traits (Sánchez-Llorens et al., 2021). Focusing on the Big-Five Personality Traits, our study showed that low Agreeableness as well as Neuroticism acted as a risk-factors for the development of GD as a result of low Affection-Communication, with the same differences also being found with respect to adolescents with GD. Furthermore, our data also revealed that adolescents with GD presented lower levels of Conscientiousness, Openness, and Extraversion than those with NA. The relationship between low Agreeableness and GD can be explained because these individuals tend to compete rather than cooperate, as usually occurs in the types of online videogames that require high levels of competitiveness.

Teenagers with high Neuroticism tended to perceive the real world as more threatening and so they often took refuge in the virtual world of videogames in the search for a safer and more controllable environment. Adolescents with low Conscientiousness levels presented lower scores for self-directedness and attention to everyday obligations, which was directly related to SMC, represented by a negative attitude toward school and teachers, itself a risk for developing GD. In addition, these adolescents tended to be disorganized and unstructured and so finding an environment with a structure and clear rules such as in a videogame may have been attractive to them.

Low extraversion and GD could be related because of a lack of social skills, low sociability (Festl et al., 2013), and problems with interpersonal relationships. This means that these adolescents may have compensated for difficulties in making and maintaining friendships in the real world by interacting with other people online through videogames where they could form new relationships and even have a sense of belonging and group identity (Gallimberti et al., 2016; Estévez et al., 2017). Another possible interpretation is because the use of videogames is usually a solitary activity (Gallimberti et al., 2016). Finally, low Openness could be related to the development of GD because participants with this trait tend to cling to play behavior rather than exploring novel activities (Müller et al., 2014; Torres-Rodríguez et al., 2018b; González-Bueso et al., 2020). Perhaps for this same reason, unlike previous studies (Hu et al., 2017), we found no relationship between Sensation Seeking and GD.

Regarding psychopathology and behavioral problems, there is evidence of a relationship between GD and symptoms of anxiety, depression, suicidal ideation, Attention-Deficit Hyperactivity Disorder (ADHD), autism spectrum disorder, and obsessive-compulsive disorder (Andreassen et al., 2016; Torres-Rodríguez et al., 2018b). The findings in our study were similar, with GD being related to CMC and emotional symptoms such as anxiety and depression that could explain the use of videogames as a maladaptive form of emotional self-regulation. We also found that GD was related to attention problems, which may be because ADHD is a risk factor for addiction on its own, but also because a person with ADHD may begin to seek rewards and show hyperfocus through behaviors such as becoming absorbed in videogames, perhaps even using them as a form of “self-medication.”

Playing videogames requires a series of cognitive functions such as attention, visual processing, visuospatial memory, and executive control (Mathews et al., 2019). Our data show that a sense of inadequacy, low self-esteem, and low self-reliance are often found in adolescents with GD, which may be related to their need to improve their self-esteem through game features such as feedback, promotions, scoring, accomplishments, anonymity, creation of personal social identities, comfortable expression of self, or interaction with other players (Toker and Baturay, 2016). Regarding such behavior, some studies such as the one by Kim et al. (2018) have related aggressive behavior to presenting a higher risk of developing GD. However, in our study we did not find differences regarding aggressiveness between those with GD and healthy adolescents.

Moreover, like most other studies (Paulus et al., 2018; Macur and Pontes, 2021), we found that male sex was an important predictor of GD. The disparity between genders was attributed in some studies, such as the one by Phan et al., to the differences in videogame preferences between genders, with men preferring strategy, role-playing, action, and fighting genres and women preferring social, puzzle, card, music, dance, educational, and simulation genres (Phan et al., 2012). In other more recent studies such as the one by Dong et al. the difference in risk between genders was related to differences at the neurobiological level, demonstrating greater activation in men in the right striatum, right orbitofrontal cortex, left inferior frontal gyrus, and right middle occipital gyrus, with bilateral decline when exposed to gaming-related cues thereby also generating more craving (Dong et al., 2018).

According to the data obtained in our study, the probability of presenting a video game use disorder seems to be greater in males, as shown in the published literature on the subject (Liao et al., 2020; Sánchez-Llorens et al., 2021). So, gender appears to be a strong predictor of GD. Boys are more likely to engage in video game use and to be categorized as more problem gamers than girls (Sánchez-Llorens et al., 2021). On the other hand, GD is significantly associated with some personality traits, such as neuroticism (Liao et al., 2020). The relationship between neuroticism and GD occurs mainly in boys, precisely because the prevalence of the disorder is higher in this population. In the model proposed in our work, gender moderates the direct relationship between neuroticism and DG, but they do not have a direct effect on DG; thus, the boys who present greater neuroticism will present greater GD. As there are more boys with GD, this aspect may have influenced the result. In this sense, it could be thought that the differences found between GD and SUD may be due to sex, so that, a posteriori, we repeat all the analyzes adjusting for sex and age. The results did not vary substantially, maintaining these significant differences.

Regarding the limitations of this study, first, its cross-sectional design implies that causality cannot be inferred based on these data. Second, there is still a lack of consensus regarding the criteria and psychometric instruments required to diagnose GD. In our study, EG and GD were classified using screening questionnaires, which must be considered when making comparisons with other studies and in the extrapolation of results. In addition, the study relies on self-reported metrics, which can originate bias effects and under- or overreporting of behaviors and may therefore result in social desirability bias. Another limitation is that the videogame genres used by the participants was not considered even though this factor may be relevant when identifying specific risk factors for subpopulations of adolescents with GD. However, the exclusion of patients with SUD from the final analyses, but above all having considered problematic or risky substance use as an exclusion criterion (score on a single screening questionnaire), should be considered as a selection bias take into account when generalizing the results. Moreover, we have decided to exclude SUD from the analyzes since it is a more studied topic and thus specifically explore the variables related to GD. Furthermore, our study cohort consisted of a convenience sample since the secondary schools included were not randomly chosen. To finalize the limitations, it should be noted that the educational centers did not provide reliable information regarding the total number of students in the target population, which has prevented us from establishing a response rate of students who participated. In addition, the requirements related to the protection of personal data do not allow us to know the reasons for non-participation.

Regarding the strengths of this study, we evaluated variables both from the perspectives of adolescents and of their guardians, which helped to provide us with a broader vision of the outcomes. We also included metrics of parental socialization, personality, and psychopathological variables in the same study. In addition, we differentiated two profiles of videogame users, one with an excessive but not addicted gaming profile and the other with an addiction profile with greater problems at the paternal-filial, personality, and psychopathological levels. It is also noteworthy that most of the effect sizes of the significant differences between the groups are medium-large, which is especially striking since gaming is a complex multi-causal phenomenon.



Conclusion

In this work, the parental style of low affection and communication was directly related to the GD. In addition, low affection and communication was also indirectly related to high neuroticism in adolescents, which in turn, was linked to GD. Furthermore, male sex was also related to GD. However, only male sex was shown to be related to EG in adolescents and so neither parental style nor personality traits seemed to be relevant to this diagnosis.
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Total NA EG GD SUD F (P); ES Effect
n =397 n=171 n =47 n =27 n=37 Post-hoc: (P) size

M (SD) M (SD) M (SD) M (SD) M (SD)

TXP Parenting Questionnaire

Adolescent: 82.79 (14.49) 86.78 (12.83) 85.09 (14.50) 75.37 (16.23) 72.97 (18.75) 12.41 (< 0.001); 0.12 0.29
affection-communication 0.008 (NA > GD)
0.001 (NA > SUD)
0.011 (EG > SUD)

Adolescent: control-structure 35.08 (5.88) 35.86 (5.64) 35.56 (6.18) 34.85 (6.18) 31.92 (6.63) 4.49 (0.004); 0.04 0.05
0.002 (NA > SUD)
0.032 (EG > SUD)

Caregivers: prosocial values 19.40 (1.42) 19.62 (0.94) 18.81 (2.83) 19.27 (1.03) 19.07 (1.59) 3.60 (0.014); 0.04 0.10
Caregivers: 54.82 (7.51) 56.39 (7.16) 52.91(9.12) 52.86 (9.48) 52.95 (8.97) 2.97 (0.033); 0.04 0.11
affection-communication
ESPA-29
Mother’s reasoning 2.97 (0.70) 3.03 (0.68) 3.00 (0.71) 2.91 (0.65) 2.82(0.81) 0.80 (0.494) 0.04
Mother’s warmth 2.99 (0.78) 3.04 (0.79) 3.04 (0.80) 2.93(0.72) 2.73(0.84) 1.31(0.271) 0.03
Mother’s detachment 1.34 (0.37) 1.26 (0.28) 1.33(0.35) 1.39 (0.41) 1.50 (0.47) 4.38 (0.005); 0.06 0.13
Mother’s indifference 1.76 (0.73) 1.65 (0.68) 1.90 (0.88) 1.86 (0.70) 1.94 (0.80) 2.11 (0.100) 0.04
Mother’s physical punishment 1.06 (0.15) 1.04 (0.13) 1.07 (0.15) 1.13(0.23) 1.10 (0.16) 3.55 (0.015); 0.04 0.02
Mother’s revoking privileges 1.72 (0.64) 1.63 (0.62) 1.86 (0.68) 2.00 (0.73) 1.70 (0.65) 2.85 (0.038); 0.03 0.01
Mother’s verbal scolding 2.57 (0.67) 2.54 (0.72) 2.59 (0.69) 2.80 (0.58) 2.72 (0.52) 1.23 (0.301) 0.007
Mother’s acceptance/ 3.24 (0.49) 3.30 (0.48) 3.22(0.41) 3.15(0.47) 3.04 (0.59) 2.02 (0.114) 0.07
involvement
Mother’s strictness/imposition 1.79 (0.41) 1.75 (0.42) 1.83 (0.45) 1.97 (0.46) 1.84 (0.36) 1.82 (0.144) 0.006
Father’s reasoning 2.74 (0.77) 2.81(0.79) 2.95(0.74) 2.41 (0.70) 2.64 (0.69) 2.46 (0.064) 0.11
Father’s warmth 2.76 (0.86) 2.89 (0.82) 2.88 (0.86) 2.36 (0.99) 2.59 (0.85) 2.98 (0.033); 0.04 0.11
Father’s detachment 1.46 (0.50) 1.38 (0.52) 1.39 (0.49) 1.51 (0.47) 1.62 (0.38) 1.84 (0.142) 0.09
Father’s indifference 1.96 (0.82) 1.73 (0.73) 2.08 (0.79) 2.35(0.87) 227 (0.79) 7.39 (< 0.001); 0.09 0.12
0.004 (NA < GD)
0.004 (NA < SUD)
Father’s physical punishment 1.05 (0.16) 1.04 (0.15) 1.01 (0.04) 1.10 (0.19) 113 (0.27) 3.87 (0.010); 0.05 0.15
Father’s revoking privileges 1.62 (0.59) 1.56 (0.61) 1.79 (0.65) 1.82 (0.54) 1.64 (0.58) 2.08 (0.104) 0.05
Father’s verbal scolding 2.38 (0.64) 2.33(0.67) 2.54(0.73) 2.52(0.62) 2.49 (0.55) 1.27 (0.286) 0.02
Father’s acceptance/involvement 3.00 (0.59) 3.13 (0.57) 3.06 (0.51) 2.65 (0.61) 2.82 (0.55) 4.85 (0.003); 0.08 0.17

0.006 (NA > GD)

Father’s strictness/imposition 1.68 (0.37) 1.64 (0.39) 1.78 (0.41) 1.81(0.38) 1.75 (0.36) 2.11(0.101) 0.04

EG, Excessive Gaming; ES, effect size; GD, Gaming Disorder; M, average; n, sample; NA, no addiction; SD, standard deviation; SUD, Substance Use Disorder; variables with significant ANOVA
test results (p < 0.05) are shown in bold. Effect size = partial eta squared: 0.01 small, 0.06 medium, 0.14 large. Differences between variables were tested by ANOVA.
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Total NA EG GD SUD x2 (P); ES Effect

n =397 n=171 n =47 n =27 n =37 (CTR)/F (P); ES size
n (%)/M (SD) | n (%)/M (SD) | n (%)/M (SD) | n (%)/M (SD) @ n (%)/M (SD) Post-hoc: (P)
Sex 59.99 (< 0.001); 0.46 0.46
Female 226 (57.1) 122 (74.4) 6 10 26 (15.9) (5.6/-6.9/-2.4/1.6)
(3.7) (6.1)
Male 170 (42.9) 48 (41) 41 (35) 17 (14.5) 11 (9.4) (-5.6/6.9/2.4/-1.6)
Age in years 14.82 (0.74) 14.73 (0.70) 14.62 (0.64) 14.59 (0.69) 15.00 (0.67) 2.68 (0.047);0.02 0.02
School year 7.85 (0.049);0.16 0.16
Third year of CSE 169 (42.7) 83 (62.9) 23 (17.4) 16 (12.1) 10 (7.6) (0.8/0.3/1.3/-2.6)
Fourth year of CSE 227 (57.3) 87 (58.4) 24 (16.1) 11 27 (18.1) (-0.8/-0.3/-1.3/2.6)
(7.4)
Repeated courses 6.41 (0.379) 0.11
(school years)
None 281 (80.5) 123 (59.1) 36 (17.3) 23 (11.1) 26 (12.5)
1 repeated course 46 (13.2) 16 (61.5) 1(3.8) 2(7.7) 7 (26.9)
2 repeated courses 22(6.3) 7 (58.3) 2(16.7) 1(8.3) 2(16.7)
Number of siblings 2.10 (0.96) 2.03 (0.99) 2.08 (0.86) 2.42 (1.27) 2.17 (0.79) 1.28 (0.283) 0.01
of the student
People with whom 10.61 (0.101) 0.14
they live
Both parents 270 (77.1) 109 (58.6) 34 (18.3) 18 (9.7) 25 (13.4)
Father or mother 73 (20.9) 35(62.5) 5(8.9) 6(10.7) 10 (17.9)
only
Others 702) 1(25) 1(25) 2 (50) 0(0)

CTR, corrected typified residuals; those under -1.96 or over 1.96 were considered significant. The groups from among the categorical variables in which the CTRs were significant are shown
in bold; EG, Excessive Gaming; ES, effect size; GD, Gaming Disorder; M, average; n, sample; NA, no addiction; SD, standard deviation; SUD, Substance Use Disorder; Xz’ Pearson chi-squared
test; The variables that were significant in chi-squared and ANOVA tests (p < 0.05) are shown in bold. Pearson chi-squared test’s effect size = Cramer’s V: 0-1. ANOVAS effect size = partial eta
squared: 0.01 small, 0.06 medium, 0.14 large. Differences between the variables were tested using chi-squared and ANOVA tests.
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Dependent Independent OR

variables variables (95% Cl)
EG Sex* 27.645 <0.001
(7.121-107.318)
Adolescent affection- 0.975 0.431
communication (0.915-1.039)
Agreeableness 1.004 0.896
(0.943-1.070)
GD Sex* 12.221 0.004
(2.275-65.635)
Adolescent affection- 0.908 0.001
communication (0.857-0.962)
Agreeableness 0.903 0.022

(0.827-0.986)

CI, confidence interval; EG, Excessive Gaming; GD, Gaming Disorder; OR, odds ratio; The
variables with a significant OR in the multiple logistic regression model (p < 0.05) are shown
in bold.

*Belonging to the male sex.
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Personal adjustment: 16.992 (0.001); 0.12 EG
Negative attitude toward school:

9.072 (0.005); 0.07 GP

Locus of control: 12.092 (0.001); 0.09 GP
Social stress: 21.823 (< 0.001); 0.15 GP
Depression: 18.814 (0.002); 0.13 5P

Sense of inadequacy: 10.816 (0.038); 0.08 G
Clinical maladjustment: 8.557 (0.006); 0.06 5P
School maladjustment: 9.612 (0.021); 0.07 GD
ESI: 19.648 (0.003); 0.14 GP

EG, Excessive Gaming;

ES, effect size; ESI, Emotional Symptom

ndex; GD, Gaming Disorder; the name o;

f the group (GD or EG) that scored highest in Tukey post-hoc tests for homogeneous

variance or in Games—Howell post-hoc significance comparison tests for non-homogeneous variance (p < 0.05) is shown after each variable in superscript.
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Personality traits

NA

Behavior and psychopathology

EG Father’s indifference: 7.868
(0.029); 0.08EG

Conduct problems: 2.678 (0.036); 0.02 N4

GD Adolescent
affection-communication: 8.201
(< 0.001); 0.06 NA

Father’s warmth: 3.459 (0.028);
0.03 NA

Father’s acceptance/involvement:
5.467 (0.003); 0.07 N4

Mother’s revoking privileges:
4.277 (0.034); 0.046GP

Father’s indifference: 7.868
(0.002); 0.08 GP

Conscientiousness: 10.706

(< 0.001); 0.08 NA

Openness: 3.935 (0.015); 0.03 N4
Extraversion: 4.230 (0.011); 0.03
NA

Agreeableness: 11.588 (< 0.001);
0.08 NA

Neuroticism: 4.428 (0.013); 0.03
GD

Interpersonal relationships:

11.184 (0.005); 0.08 N&

Relationship with parents: 9.938 (0.006); 0.07 N4
Self-esteem: 6.682 (0.032); 0.05 NA

Self-reliance: 11.304 (0.005); 0.08 N4

Personal adjustment: 16.992 (0.001); 0.12 NA
Negative attitude toward school:

9.072 (< 0.001); 0.07 6P

Negative attitude toward teachers: 9.523 (0.003); 0.07 GD
Atypicality: 3.021 (0.039); 0.02 GP

Locus of control: 12.092 (< 0.001); 0.09 GP
Social stress: 21.823 (< 0.001); 0.15 GP

Anxiety: 3.317 (0.029); 0.02 6P

Depression: 18.814 (< 0.001); 0.13 P

Sense of inadequacy: 10.816 (0.007); 0.08 G
Clinical maladjustment: 8.557 (< 0.001); 0.06 GD
School maladjustment: 9.612 (< 0.001); 0.07 GD
ESI: 19.648 (0.001); 0.14 GP

Attention problems: 6.130 (0.002); 0.05 P

EG, Excessive Gaming; ES, effect size; ESI, Emotional Symptom

ndex; GD, Gaming Disorder; NA, no addiction; the name of the group (GD, EG or NA) that scored highest in Tukey post-hoc
tests for homogeneous variance or in Games-Howell post-hoc significance comparison tests for non-homogeneous variance (p < 0.05) is shown after each variable in superscript.





OPS/images/fpsyg-14-1147601-t003.jpg
Conscientiousness

Openness

54.00 (9.63)

55.92 (9.46)

57.04 (8.99)

57.96 (9.39)

EG
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GD
n =27
M (SD)

48.33 (9.42)

52.37 (10.05)

SUD
n =37
M (SD)

48.00 (8.90)

F (P); ES
Post-hoc: (P)

14.55 (< 0.001); 0.13
< 0.001 (NA > GD)
< 0.001 (NA > SUD)

0.026 (EG > GD)
0.007 (EG > SUD)

Effect
size

0.13

Extraversion

50.72 (10.00)

51.19 (9.69)

49.96 (9.39)

50.32 (8.19)

8.34 (< 0.001); 0.08
0.024 (NA > GD)
< 0.001 (NA > SUD)
0.007 (EG > SUD)

0.08

Agreeableness

52.97 (9.48)

54.49 (9.30)

54.34 (9.70)

45.26 (11.78)

48.00 (11.17)

3.28 (0.021); 0.03
< 0.024 (NA > GD)

Neuroticism

50.07 (11.35)

47.45 (11.26)

46.87 (9.04)

45.37 (8.09)

53.96 (12.31)

49.05 (8.83)

10.27 (< 0.001); 0.10
< 0.001 (NA > GD)
0.007 (NA > SUD)
< 0.001 (EG > GD)
0.046 (EG > SUD)

0.10

60.32 (10.80)

16.36 (< 0.001);0.15
0.023 (NA < GD)
< 0.001 (NA < SUD)

0.039 (EG < GD)

< 0.001 (EG < SUD)

0.15

EG, Excessive Gaming; ES, effect size; GD, Gaming Disorder; M, average; n, sample; NA, no addiction; SD, standard deviation; SUD, Substance Use Disorder; Variables with significant ANOVA
test results (p < 0.05) are shown in bold. Effect size = partial eta squared: 0.01 small, 0.06 medium, 0.14 large. Differences between variables were tested by ANOVA.





OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Relationship of Gaming Disorder with parenting based on low affection-communication and personality trait of neuroticism in adolescents



		Introduction



		Materials and methods



		Participants



		Measures



		Procedure



		Statistical analysis



		Ethics







		Results



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Author Disclaimer



		Supplementary Material



		Abbreviations



		References

















OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Psychology

Relationship of Gaming
Disorder with parenting based
on low
affection-communication
and personality trait
of neuroticism in adolescents





OPS/images/fpsyg-14-1147601-g001.jpg
Neuroticism

Sex

/ 5

AAC Gaming Disorder
1: -0.20 [-0.30, -0.09]; p < 0.001
2:0.50[0.29,0.71]; p < 0.001
3:-0.49 [-0.74, -0.23]; p < 0.001 R2: 0.3549; p <0.001
4:10.69 [-1.73, 23.12]; p=0.091
5:-0.20 [-0.30, -0.10]; p < 0.001













OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology







