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Background: School bullying among adolescents has been a worldwide public health issue. It has been observed that adolescents who are exposed to violent video games (VVGs) are often more aggressive. However, research on the association between violent video game exposure (VVGE) and different types of school bullying is limited in the Chinese context.

Objective: The purpose of this study was to explore whether VVGE is linked to school bullying behaviors among Chinese adolescents and to examine the relationship between different levels of violent game exposure and four sub-types (physical, verbal, relational, and cyber) of school bullying involvement.

Methods: This was a cross-sectional study of 1,992 Chinese students (55.02% boys and 44.98% girls) with the average age of 15.84 ± 1.62 years. Sub-types of school bullying victimization and perpetration, Internet addiction, and VVGE were measured by using a self-administrated questionnaire. The association was examined by multiple logistic regression analysis, adjusting for covariates.

Results: Physical, verbal, relational, and cyber school bullying victimization were reported by 18.12, 60.34, 11.75, and 12.05% of the adolescents, and physical, verbal, relational, and cyber school bullying perpetration were reported by 16.62, 54.62, 21.49, and 8.23% of them. Of the students, 1,398 (70.18%) were normal Internet users, 514 (25.80%) showed moderate Internet addictive behaviors, and 31 (1.56%) of the students showed severe Internet addictive behaviors. The prevalence of no VVGE, low-level VVGE, medium-level VVGE, and high-level of VVGE were 27.70, 24.10, 24.20, and 24.00%, respectively. The risk of physical victimization and physical perpetration significantly increased with the increasing degree of violent video game exposure (P for trend < 0.001), with the highest adjusted odds ratios (ORs) of 2.251 (95% CI 1.501–3.375) and 2.554 (95% CI 1.685–3.870), when comparing high-level VVGE with no VVGE.

Conclusion: These findings highlight the specific association between different sub-types of school bullying involvement and violent video game exposure. Physical school bullying prevention and intervention programs should be conducted after adolescents are exposed to violent video games.
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Introduction

School bullying has been a worldwide public health issue. The prevalence of school bullying among adolescents has been reported to vary from 5.1 to 45.1% worldwide (1–3). School bullying is defined as a form of school violence that is performed repeatedly and intentionally against other students through the imbalance of power between the perpetrators and the victims occurring in the context of school settings (4). Traditionally, direct school bullying includes physical (e.g., hitting, kicking, pushing, and shoving around) and verbal (e.g., teasing and name-calling) behaviors, as well as indirect forms of intentional social isolation such as relational (e.g., spreading rumors and manipulating friends' relationships) behaviors (4, 5). In addition, the undeniable degree of youth's access to digital communications leads to the emergence of cyberbullying, which is described as willful and repeated harmful actions to the victims through the use of electronic devices such as computers and cell phones (6).

Likewise, previous studies reported that the prevalence of traditional bullying was 35.3%, and over 31.0% of Chinese adolescents have experienced cyberbullying, suggesting that school bullying is also a significant health problem in China (1). Studies also found that adolescents who experienced cyberbullying were more likely to report experiencing traditional bullying (7). Sometimes, the occurrence of cyberbullying overlapped with traditional bullying, and adolescents who faced both traditional and cyberbullying suffered a higher level of adverse health-related symptoms than those who were involved with a single form of bullying (8).

With the rapid development of the Internet and mobile electronic devices (e.g., smart phones and tablets), video games, as one of the important ways of leisure and social connection, have become more and more popular among teenagers in China. According to the reports of the China Internet Network Information Center (CNNIC) in 2021, the number of underage (younger than 18 years) Internet users in China has continued to grow, and the prevalence rate of Internet usage among underage people was as high as 94.9%. Moreover, 82.9% of the underage people had their own Internet access devices, and 62.5% of them were video game players, of which middle school and high school students accounted for more than 70% (9). However, to keep attracting players into games, game merchants have been adding violence and other elements into games, leading the raised potential concern of problematic engagement in youth game playing (10).

Violent video games (VVGs) are those that depict intentional attempts by individuals to inflict harm on others in video games (11). Having exposure to VVGs has been shown to increase aggression in players, which could also be transmitted through players' social networks, leading to the social networks of players exposed to VVGs becoming more aggressive as well (12). A correlation analysis also showed that VVGs were significantly and positively associated with online aggressive behaviors (13). A cross-sectional study among Iranian adolescents showed a relationship between exposure to VVGs and adverse mental health effects, with symptoms such as increased problematic behavior and deterioration of mental health among excessive game players, such as anxiety, social dysfunction, and depression (14).

Studies on school bullying or adolescents who had been exposed to violent video games were separated, and little is known about the association between violent video game exposure (VVGE) and different types of school bullying among adolescents. Researchers found that adolescents who were exposed to a greater amount of violent video games were more hostile and more involved in physical fighting (15). Previous cross-sectional studies, longitudinal studies, and meta-analyses also showed that violent video game exposure could predict adolescents' aggressive behavior (11, 16, 17). However, most of the studies on violent video game exposure were conducted in Western countries, and there is limited research examining the relationship between VVGE and different types of school bullying involvement among Chinese adolescents.

Thus, our study aimed to explore whether VVGE was linked to school bullying behaviors among Chinese adolescents, and we also evaluated the relationship between different levels of violent game exposure and four sub-types (physical, verbal, relational, and cyber) of school bullying involvement (victimization and perpetration) to provide a specific view of the school bullying prevention program for school policymakers from VVGE perspectives. We hypothesized that (1) the incidence of school bullying among Chinese adolescents is quite common, (2) violent video games are popular among Chinese adolescents, and (3) all four sub-types of school bullying behaviors were associated with VVGE, and adolescents who did not play VVGs were less likely to be involved in school bullying behaviors.



Methods


Participants and procedures

This was a cross-sectional study conducted in June 2021 in Shantou, Guangdong Province, which is located in southeastern China. By using the stratified cluster sampling method, Shantou was divided into two areas: downtown and suburban, from which two middle schools and two high schools were selected separately.

The inclusion criteria were as follows: (a) students from the selected schools and (b) students who signed the consent forms. The exclusion criteria were as follows: (a) students who were absent from school during the survey procedure, (b) students older than 18 years, (c) students who did not complete the survey, and (d) students in the 9th grade and 12th grade due to the preparation of entrance examinations.

Before the study, every student was informed about the purpose and assured the anonymity and confidentiality of the study before they filled questionnaires by our trained researchers, and the students were also allowed to discontinue at any time if felt discomfort in the study. After signing the consent forms, questionnaires were distributed to each student. The students were asked to complete the questionnaires during a 20- to 30-min-long class time. This study was approved by the Ethics Committee of Shantou University Medical College.

We distributed the questionnaires to 2020 students. After excluding 28 invalid questionnaires that were unfinished or finished but with too much missing data, a total of 1,992 participants were finally eligible for enrollment in the study. The responding rate of this study was 98.61%.



Measurements
 
Demographic variables

Demographic variables were gender (boys or girls), grade (7th, 8th, 10th, and 11th), smoking status (yes or no), drinking status (yes or no), number of friends (1 or less, 2–3, or more than 3), family income (poor, average, or rich), and only child (yes or no). Family structure was divided into three categories: two-parent family, single-parent family, and reconstituted family. Family members' relationship was classified into three categories: harmony, general, and always conflict. Relationship with parents was divided into three categories: never fight, occasional fight, and always fight. The frequency of communication with parents was classified into three categories: seldom, occasional, and regular.



Internet addiction

We used the Internet Addiction Test (IAT) scale to assess Internet addiction of the participants. The IAT scale, developed by Kimberely S. Young in 1988, comprised 20 items scored on a five-point Likert scale ranging from 1 to 5 (with 1 denoting rarely and 5 denoting almost). The higher the total score, the greater the degree of Internet addiction of the participants. According to the different total scores, the degree of Internet addiction was divided into the following three categories: normal Internet users (20–49 points), moderate addictive behaviors (50–79 points), and severe addictive behaviors (80–100 points). A total score ≥50 indicates Internet addiction (18). The main contents of the scale included problems related to the excessive use of the Internet, such as ignoring their work and surfing the Internet, spending more time on the Internet because of low self-control, and lying to family members to conceal the extent of usage of the Internet (19). Studies showed that the IAT scale has good reliability and validity in different populations across different countries (20, 21). In this study, Cronbach's alpha was 0.993.



School bullying victimization and perpetration

We used the Juvenile Campus Violence Questionnaire (JCVQ) to access all the sub-groups of school bullying victimization and perpetration, which had high reliability and validity in the use of school violence behaviors in Chinese adolescents (Cronbach's alpha was 0.905) (22). The JCVQ included domains of physical and psychological school violence, consisting of 36 items on victimization and perpetration covering all the sub-groups of school bullying. Each student was asked about how often these items occurred over the past year. The frequency of each item was scored on a four-point Likert scale ranging from 1 to 4 (with 1 denoting never, 2 denoting sometimes, 3 denoting often, and 4 denoting almost). The participants were categorized as involved or not involved in each form of school bullying victimization or perpetration if the frequency code was > 2. Cronbach's alpha in this study was 0.954.

In this study, we measured four sub-types of school bullying behaviors via four dimensions of the JCVQ. Physical bullying victimization was measured by the following items of physical aggression dimension: (1) having been hit, kicked, pushed, or shoved and (2) having belongings been taken or damaged. Verbal bullying victimization was measured by the following items of verbal aggression dimension: (1) having been called nasty names and (2) having been made fun of. Relational bullying victimization was measured by the following items of the relational aggression dimension: (1) having been excluded from the group or completely ignored and (2) having been spread rumors or having been disliked by others. Cyberbullying victimization was measured by the following items of cyber violence dimension: (1) having been called nasty names or made fun of online and (2) having been spread rumors online. The JCVQ was also used to assess the sub-types of school bullying perpetration by using the same patterns mentioned before.



Violent video game exposure

The violent video game exposure questionnaire developed by Anderson and Dill was used in our study to measure the exposure level of violent video games. VVGE was a self-reporting questionnaire that contained five items. The participants were asked to list up to five of their favorite video games they usually play and then record their frequency of playing each game on a scale of 1–7 (with 1 denoting never play and 7 denoting almost addicted). The degree of violent content and violent graphics of each game was also rated with a seven-point Likert scale ranging from 1 to 7 (with 1 representing rarely, little or no violent content and little or no violent graphics, 7 denoting often, extremely violent content and extremely violent graphics). The VVGE score of each participant was computed by summing the rating of the violent content and violent graphics and multiplying it by the rating frequency of each game. Then, the VVGE score was divided by the listed numbers of games played by the participants to provide an overall score of VVGE (23). According to the overall score of VVGE, the exposure level of violent video games can be classified into four categories: no VVGE, low VVGE, medium VVGE, and high VVGE. Among them, no VVGE included participants who did not play video games and those who played video games but did not contain violence, low VVGE referred to participants whose exposure level to violent video games was below the 33rd percentile, medium VVGE referred to the participants whose exposure level to violent video games was between the 33rd to 66th percentile, and high VVGE referred to participants whose exposure level to violent video games was above the 66th percentile (24). The violent video game exposure questionnaire showed good reliability and validity in previous studies and was suitable for measuring the exposure level of violent video games among Chinese adolescents (25).




Statistical analysis

Descriptive statistics were used to describe demographic characteristics of the participants and the prevalence of sub-types of school bullying victimization and perpetration [n (%)]. Then, the Spearman rank correlation was used to analyze the correlation of variables among the sub-types of school bullying, violent video game exposure, and Internet addiction.

For estimating the association of sub-types of school bullying with violent video game exposure, we performed the multiple logistic regression analysis with corresponding odds ratios (ORs) and corresponding 95% confidential intervals (CIs) in three different models. We considered the occurrence of different sub-types of school bullying as the dependent variable, and the degree of violent video game exposure of middle school students was taken as the independent variable. To reduce the potential confounders, the increasing degree of adjustment was established in the models. In model 1, no variables were adjusted; model 2 was adjusted for gender and grade. Based on the adjustment in model 2, model 3 was adjusted for smoking status, drinking status, number of friends, relationship between family members, relationship between themselves and their parents, frequency of communication with their parents, level of Internet addiction.

All data analyses were performed by using IBM SPSS 25.0, with the two-sided P-value < 0.05 as statistically significant.




Results


Demographic characteristics of the participants

Among the 1,992 participants, 1,096 (55.02%) were boys and 896 (44.98%) were girls with an average age of 15.84 ± 1.62 years. The percentage of senior high school students (53.72%) was slightly more than that for junior high school students (46.28%). Only 162 (8.13%) of the students were smokers, while alcohol users (2.06%) were fewer. A great number of students (84.04%) had more than three friends. Only 18.78% of the students were the only child in their families. In all, 1,398 (70.18%) were normal Internet users, 514 (25.80%) showed moderate Internet addictive behaviors, while only 31 (1.56%) of the students showed severe Internet addictive behaviors. The distribution of family income, family structure, family member's relationship, parent–child relationship, and frequency of communication with parents is shown in Table 1.


TABLE 1 Demographic characteristics and the prevalence of sub-types of school bullying and VVGE of the participants.

[image: Table 1]



Prevalence of sub-types of school bullying

In this study, 361 (18.12%) of the 1,992 students were victimized by physical school bullying and 1,202 (60.34%) of them were victimized by verbal school bullying in the past year. Only 234 (11.75%) students were victimized by relational school bullying, and 240 (12.05%) students were victimized by cyber school bullying in the past year. In terms of the bullying perpetration behaviors, the reported prevalence of the four sub-types of school bullying during the last year was 16.62% (physical), 54.62% (verbal), 21.49% (relational), and 8.23% (cyber; Table 1).



Prevalence of violent video game exposure

Of the students, 552 students had never played violent video games, and the prevalence of no violent video game exposure (no VVGE) was 27.70%; 480 (24.10%) of the students reported low-level violent video game exposure (low-level VVGE); 482 (24.20%) reported medium-level violent video game exposure (medium-level VVGE); and 478 (24.00%) reported high-level violent video game exposure (high-level VVGE; Table 1).



Associations between sub-types of school bullying and violent video game exposure

The Spearman correlations between sub-types of school bullying and violent video game exposure are shown in Table 2. In this study, four types of school bullying victimization or perpetration were significantly positively associated, with the correlation coefficient ranging from 0.15–0.32 (victimization) to 0.24–0.37 (perpetration). There was also a significant positive correlation between victimization and perpetration among all the sub-types of school bullying in the students (rs = 0.13–0.78, P < 0.01). The no VVGE and low-level VVGE students were negatively associated with the sub-types of school bullying victimization and perpetration (rs = −0.07 to −0.18, P < 0.05), while the medium-level VVGE and high-level VVGE students were positively associated with the sub-types of school bullying victimization and perpetration (rs = 0.05~0.18, P < 0.05). In addition, the students who were normal Internet users were statistically negatively correlated to all the sub-types of school bullying victimization and perpetration (rs= −0.08 to −0.14, P < 0.05). For the students showing moderate addiction behaviors or severe addictive behaviors, its correlation with the sub-types of school bullying victimization and perpetration was positive (rs = 0.05–0.15, P < 0.05).


TABLE 2 Correlations among sub-types of school bullying and violent video game exposure.

[image: Table 2]

The results of multiple logistic regression analysis with the degree of violent video game exposure regarded as a continuous variable are displayed in Table 3. In model 1, the prevalence rates of physical victimization, physical perpetration, relational perpetration, and cyber perpetration significantly increased with the increasing degrees of violent video game exposure (P for trend < 0.001). The highest ORs of physical victimization, physical perpetration, relational perpetration, and cyber perpetration risk for high-level VVGE were 4.329 (95% CI 3.016–6.215), 4.779 (95% CI 3.293–6.935), 2.529 (95% CI 1.847–3.463), and 4.573 (95% CI 2.704–7.734), respectively. A slight decrease in high-level VVGE was observed, while the prevalence rate of verbal victimization, relational victimization, cyber victimization, and verbal perpetration significantly increased with the increasing degree of violent video game exposure from no VVGE to medium-level VVGE.


TABLE 3 Multiple logistic regression analysis of sub-types of school bullying and violent video game exposure [OR (95% CI)].

[image: Table 3]

In model 2, after controlling for confounding variables of gender and grade, the results were similar to those of model 1. The highest adjusted ORs of physical victimization, physical perpetration, relational perpetration, and cyber perpetration risk were at high-level VVGE compared with no VVGE were 2.524 (95% CI 1.718–3.707), 3.016 (95% CI 2.037–4.466), 2.285 (95% CI 1.634–3.195), and 3.478 (95% CI 2.007–6.027), respectively. After further adjusting potential confounders in model 3, the risk of physical victimization and physical perpetration significantly increased with the increasing degree of violent video game exposure (P for trend < 0.001), with the highest adjusted ORs being 2.251 (95% CI 1.501–3.375) and 2.554 (95% CI 1.685–3.870), when comparing high-level VVGE with no VVGE. While the risk of verbal victimization, relational victimization, cyber victimization, verbal perpetration, relational perpetration, and cyber perpetration was significantly increased with the increasing degree of violent video game exposure from no VVGE to medium-level VVGE, students who reported high-level VVGE had a lower risk of types of school bullying compared with those who reported medium-level VVGE (Table 3).




Discussion

The present observational study investigates the relationship between violent video game exposure and school bullying behaviors in Chinese adolescents. Our results showed that both school bullying behaviors and violent video game exposure among Chinese adolescents were major problems. Violent video game exposure was associated with school bullying behaviors in Chinese adolescents.

The main finding of our study was that adolescents in no VVGE and low-level VVGE categories were negatively associated with different sub-types (physical, verbal, relational, and cyber) of school bullying victimization and perpetration, while the adolescents in medium-level VVGE and high-level VVGE categories were positively associated with the sub-types of school bullying victimization and perpetration. These results suggested that the gaming behavior of adolescents who were exposed to a medium or high level of VVGs could not be changed unless enforcing gaming frequency restrictions in the anti-school bullying program, which was also consistent with the previous study findings (26). However, a balanced perspective should be adopted along with the program since normal Internet adolescent's users or adolescents under no VVGE or low-level VVGE categories were negatively associated with school bullying behaviors, which indicated the possible benefits of game playing (27). Notably, our results among these weak correlations between different sub-types of school bullying and VVGE were also in line with previous studies (26, 28, 29).

With the increased degree of violent video game exposure from no VVGE to medium-level VVGE, the risk of different sub-types of school bullying showed a significant increase. More importantly, the current study found that the risk of physical victimization and physical perpetration was significantly increased with the increasing degree of violent video game exposure from no VVGE to high-level VVGE. Our finding is consistent with previous studies that adolescents who played more VVGs became more physically aggressive (30), and we also extended the existing studies by reporting that those who played more VVGs were at a higher risk of being physical bullying victims in school. The dose–response association between the degree of VVGE and physical school bullying behaviors including physical victimization and perpetration was also identified in our study. The reason why adolescents who were exposed to more VVGs were more likely to be physical victims of school bullying could be explained as follows: on the one hand, playing VVGs could be used as a way of emotional regulation to escape from the pain caused by physical school bullying in adolescents (10). On the other hand, adolescents might also identify themselves as physical bully victims, and the co-occurrence of physical bullying perpetration and victimization might be found among the students who played a lot of VVGs. Unlikely, the same dose–response relationship was not found in other sub-groups since the risk of school bullying only continuously increased from no VVGE to medium-level VVGE as VVGE is more associated with physical aggression behaviors or physical school bullying behaviors were more directly to recollect than other sub-types in the survey (26).

The general aggression model (GAM) was the most used method in the explanation of the association between adolescents' greater exposure to VVGs and physical school bullying perpetrators (11). In GAM, Anderson and Bushman believed that the youth repeatedly exposed to VVGs developed aggressive beliefs, perceptual schemata, and aggressive behaviors automatically, which cultivates an aggressive personality in the long term. This, in turn, after the environmental stimulation available in school, adolescents who were exposed to more VVGs would become more aggressive and thus perpetrate physical school bullying behaviors toward their peers (11, 31). Furthermore, some other theories such as the information processing model presented by Huesmann explained that the youth could become aggressive when acquiring aggressive scripts, which were stable and resistant to change once established (32). VVGE was one of the ways that adolescents acquire aggressive scripts, which, once acquired and maintained, could lead to physical bullying perpetration behavior in them.

Over the different sub-groups of school bullying, traditional school bullying behaviors, such as physical, verbal, and relational school bullying, were positively associated with cyberbullying, respectively. These results that suggest that traditional bullying overlapped with cyberbullying was also confirmed in previous studies (7, 33, 34), and since the distinguishing feature of cyberbullying was anonymous and feasible, cyberbullying could be an extended form of traditional school bullying (35). School bullying intervention programs should address traditional bullying and cyberbullying altogether. Most importantly, all sub-types of school bullying victimization and perpetration behaviors showed a mutually positive association. This contributed to the reason why the association between the degree of VVGE and any type of school bullying victimization was similar to that with any type of school bullying perpetration, suggesting that adolescents who were at risk of being exposed to VVGs are more vulnerable to become a school bullying perpetrator, victim, or both.

The prevalence of sub-types of school bullying among Chinese adolescents in the study was at a high level and between the rates in previous studies (1, 5, 36), which would account for the disunified school bullying measurements in different studies (22, 36). Cultural, regional, and economic variation could also be the factors influencing the prevalence observed in different studies on school bullying among Chinese adolescents (36, 37). School bullying, as one of the serious public health problems in adolescents, effective anti-school bullying interventions are needed in this population through school and family. When we examined the relationship between school bullying and VVGE in Chinese adolescents, we also found that moderate Internet addiction was correlated with both school bullying and VVGE, which indicated that Internet addiction might be a potential mediator in the association between school bullying and VVGE among Chinese adolescents and that VVGE might lead to Internet addiction among the youth, while adolescents addicted to the Internet were most likely to experience school bullying behaviors (38). Therefore, adolescents with Internet addiction signs should not be overlooked in the early stage of school bullying prevention programs or in preventing excessive video gaming of adolescents.

There are several limitations that need to be addressed in this study. First, through the current observational study, it was difficult to draw causal associations between different sub-types of school bullying and VVGE among middle school students. Strong evidence from further studies with a longitudinal design exploring these relationships could be of benefit. Second, we could not avoid the self-reporting bias and recall bias since some information (e.g., family affluence, family member's relationship, experiences of school bullying in the past year, and students' favorite video games) was collected by questionnaires from the participants. Moreover, we did not consider other potential confounding variables, such as overweight, obesity, sexual orientation, physical disability, and school environment factors, which may moderate the association between school bullying and VVGE in adolescents (39–42). Finally, our study identifying the association between school bullying and VVGE might be constrained by the sample size collected from only one province in China; therefore, future studies with more participants in different regions of China through a multi-center design could be more effective.

Despite the limitations of the study, our findings provide a number of practical implications for school bullying prevention in the youth. First, our results indicated that school bullying was common among Chinese adolescents, and anti-school bullying prevention programs to reduce the prevalence of school bullying conducted both in the school and in family are essential for school bullying perpetrators and victims (43). At the same time, health education and promotion for adolescents who were involved in any type of school bullying are also needed (44). Second, our findings highlight the need for network regulations for teenagers as the associations between VVGE and school bullying behaviors, especially physical school bullying, were positive among Chinese adolescents. Furthermore, puzzle games and pro-social video games, instead of VVGs, are advocated for the gaming merchants in video game development (14). In addition, a longitudinal multi-center study with a larger population including more Chinese provinces and considering more potential confounders need to be carried out to examine how and why physical school bullying perpetration and victimization have distinct associations with VVGE among Chinese adolescents in future research.



Conclusion

These findings highlight the specific association between different sub-types of school bullying involvement and violent video game exposure. This might be valuable information for school policymakers and researchers in developing new physical school bullying prevention and intervention programs based on network, especially VVG regulations among middle school students in China, as with the increased degree of violent video game exposure, the incidence of physical school bullying also increased. Multi-center longitudinal studies are also needed to identify the causal relationship between violent video game exposure and school bullying in Chinese adolescents.
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