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Abstract:
							                           

Introduction: Excessive video gaming is a problem between adolescent. COVID-19 increased this problem during the pandemic. This study aimed to assess how the COVID-19 pandemic influenced the gaming behaviors of adolescents who engaged in excessive video gaming.
Material and methods: Conducted between June and July 2021, this research constitutes the second phase of a pre-pandemic study involving adolescents aged 11–18 who had previously been identified as playing video games for more than two hours daily. In this phase, the same participants were re-evaluated during the pandemic to assess changes in their gaming habits and associated risk factors. Adolescents who played less than two hours per day served as the control group. Data collected included screen time, substance use, exercise and nutrition habits, and scores from the Internet Gaming Disorder Scale–Short Form (IGDS9-SF), Pittsburgh Sleep Quality Index (PSQI), and Children’s Depression Inventory (CDI).


Results: Among excessive video game players, both screen time (p < 0.001) and daily exercise duration (p = 0.001) increased significantly during the pandemic. There was also an increase in the popularity of online multiplayer and fantasy games. Although excessive players scored significantly higher than the control group on the PSQI and IGDS9-SF, no significant difference was observed in CDI scores (p = 0.091).


Conclusions: Despite the increase in screen time among excessive players, problematic gaming behaviors did not escalate. These participants had received at least one motivational interviewing session following their initial identification of problematic video gaming behavior in the first phase of the study. This intervention may have served as a protective factor against the potential negative effects of the pandemic on problematic gaming, depressive symptoms, sleep disturbances, and sedentary behavior. 





Keywords: Adolescents, Gaming behaviors, Pandemic, Excessive video gaming.
		                         


Resumen:
						                           

Introducción: El uso excesivo de videojuegos es un problema entre los adolescentes. La COVID19 agravó este problema durante la pandemia. Este estudio tuvo como objetivo evaluar cómo la pandemia de COVID-19 influyó en el comportamiento de juego de los adolescentes que jugaban videojuegos en exceso.
Material y métodos: Realizada entre junio y julio de 2021, esta investigación constituye la segunda fase de un estudio prepandémico en adolescentes de 11 a 18 años que previamente habían sido identificados por jugar videojuegos durante más de dos horas diarias. En esta fase, los mismos participantes fueron reevaluados durante la pandemia para evaluar los cambios en sus hábitos de juego y los factores de riesgo asociados. Los adolescentes que jugaban menos de dos horas al día sirvieron como grupo de control. Los datos recopilados incluyeron el tiempo frente a la pantalla, el consumo de sustancias, los hábitos de ejercicio y nutrición, y las puntuaciones de la Escala de Trastorno por Juego en Internet - Versión Corta (IGDS9-SF), el Índice de Calidad del Sueño de Pittsburgh (PSQI) y el Inventario de Depresión Infantil (CDI).


Resultados: Entre los jugadores excesivos de videojuegos, tanto el tiempo frente a la pantalla (p < 0,001) como la duración diaria del ejercicio (p = 0,001) aumentaron significativamente durante la pandemia. También se observó un aumento en la popularidad de los juegos multijugador en línea y de fantasía. Si bien los jugadores excesivos obtuvieron puntuaciones significativamente más altas que el grupo control en el PSQI y el IGDS9-SF, no se observaron diferencias significativas en las puntuaciones del CDI (p = 0,091).


Conclusiones: A pesar del aumento del tiempo frente a la pantalla entre los jugadores excesivos, las conductas problemáticas de juego no se intensificaron. Estos participantes habían recibido al menos una sesión de entrevista motivacional tras la identificación inicial de conductas problemáticas de juego en la primera fase del estudio. Esta intervención podría haber servido como factor protector contra los posibles efectos negativos de la pandemia en la conducta problemática de juego, los síntomas depresivos, los trastornos del sueño y el sedentarismo. 





Palabras clave: Adolescentes, Comportamientos de juego, Pandemia, Videojuegos excesivos.
                                








 INTRODUCTION 


Problematic gaming behavior (PGB) refers to cognitive and behavioral symptoms such as excessive preoccupation with gaming, a progressive loss of control, and the development of tolerance and withdrawal symptoms, which result in significant impairment or distress [1]. While PGB can occur at any age, adolescents are particularly at risk due to the developmental characteristics of this life stage [2, 3]. Research has identified strong associations between PGB and various risk factors, including insomnia, depressive symptoms, loneliness, low self-esteem, increased substance use, and reduced academic performance [4].

During the pandemic, there has been a notable increase in video gaming and related psychosocial risks, particularly among adolescent and young adult males [5]. A study conducted in South Korea reported a rise in PGB prevalence from 1.2% to 4.9% during the pandemic [6]. Similarly, research involving children and adolescents in China revealed a significant increase in both time spent gaming and the severity of PGB during the pandemic [7]. This study also found that pre-pandemic depressive and anxiety symptoms were strong predictors of PGB severity during this period. In another study involving school-age children in China, time spent on social media increased, while time spent gaming remained unchanged [8].

In this study, our aim was to examine the effects of the COVID-19 pandemic on excessive video gaming behaviors and associated risk factors among adolescents who had previously been identified as playing video games for more than two hours per day. Based on this, we hypothesized the following:


Hypothesis 1: The COVID-19 pandemic has led to an increase in video gaming time among adolescents.


Hypothesis 2: In response to the need for socialization during the pandemic, adolescents have shown a preference for multiplayer video games over single-player alternatives.


Hypothesis 3: Adolescents who engage in excessive video gaming exhibit higher levels of depressive and anxiety symptoms, poorer sleep quality, reduced physical activity, and a greater likelihood of substance use compared to those who do not play video games.





 MATERIAL AND METHODS 





Study sample and study design



This study was conducted as the second phase of research involving 75 adolescents aged 11–18 who visited the Adolescent Medicine Clinic at Hacettepe University Children’s Hospital during the pre-pandemic period (April 2019 to January 2020) and were identified as playing video games for more than two hours daily. All adolescents and their families who participated in the initial phase were contacted by phone, and 55 agreed to participate in this follow-up study, conducted during the pandemic between June and July 2021. The "pre-pandemic" and "pandemic" data of this study group were analyzed and compared.

Additionally, a control group was formed consisting of 32 healthy adolescents who visited the Adolescent Medicine Clinic between June and July 2021 for routine health check-ups and reported a daily video gaming screen time of less than two hours. All adolescents were screened for video gaming behaviors and associated risk factors, including sleep quality, physical activity, cigarette smoking, alcohol use, excessive caffeine consumption, and the presence of depressive symptoms.

The pandemic-period data of the excessive video game players were compared both with their own pre-pandemic data and with the data of the control group. Assent was obtained from all adolescents, and informed consent was obtained from their parents.

The study protocol was approved by the Local Ethics Committee of Hacettepe University (GO 21/251).






General characteristics of sample



Demographic data included age, gender, school grade, self-reported year-end academic scores before and during the pandemic, and monthly family income. Socioeconomic status was determined based on monthly household income [9]. According to the Turkish Ministry of Health, individuals aged 5–17 should engage in at least 60 minutes of moderate-intensity physical activity daily, and perform vigorous physical activity at least three times per week [10]. Based on this, physical activity was classified as low (1–2 days/week), moderate (3–4 days/week), or high frequency (≥5 days/week) [11].

Data on cigarette use, number of cigarettes smoked per day, alcohol use and its frequency, use of substances other than tobacco and alcohol, names and frequency of use of such substances, and consumption of caffeine-containing products were recorded. Daily caffeine intake exceeding 100 mg was considered excessive [12].






Evaluation of video gaming behavior



Video gaming screen time was reported by both adolescents and their parents. They were asked how many days per week (never to every day) and how many hours per day the adolescent played video games. The higher value between the two reports was used. Average daily video gaming time was calculated by dividing total hours by the number of days played.

The titles of video games played were documented and categorized into four main genres: action, strategy, fantasy, and simulation. Sub-genres such as multiplayer online battle arena (MOBA), massively multiplayer online role-playing games (MMORPG), and battle royale were classified separately.

Problematic gaming behavior was assessed using the Internet Gaming Disorder Scale – Short Form (IGDS9-SF) [13, 14], a self-reported tool developed in accordance with DSM-5 criteria [15]. This unidimensional scale includes 9 items rated on a 5-point Likert scale, with total scores ranging from 9 to 45. Scores above 32 indicate the presence of internet gaming disorder (IGD). The Turkish version of the scale has demonstrated good reliability, with a Cronbach’s alpha coefficient of 0.82 and a Guttman split-half reliability coefficient of 0.75 [15].






Evaluation of sleep



Sleep quality and duration were assessed using the Pittsburgh Sleep Quality Index (PSQI). This self-reported questionnaire evaluates the previous month's sleep characteristics across seven components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep-inducing substances, and daytime dysfunction or sleepiness. Total scores range from 0–21, with scores ≥5 indicating poor sleep quality. The PSQI has demonstrated adequate internal consistency, test-retest reliability, and validity [16]. Agargün et al. conducted the Turkish validation, with a Cronbach’s alpha of 0.80 [17].






Evaluation of depressive symptoms



Depressive symptoms were assessed using the Children's Depression Inventory (CDI), a widely used tool for children aged 6–17 years [18]. The inventory consists of 27 items assessing affective, cognitive, and behavioral symptoms of depression. Respondents select one of three statements best describes their experience over the past two weeks. Each item is scored from 0 to 2, for a total score ranging from 0 to 54, with higher scores indicating greater severity. Oy, who established a cut-off score of 19 for depressive disorder [19], conducted the Turkish validity and reliability study.






Motivational interview data



Retrospective data regarding the number of motivational interviews conducted were collected. All interviews were performed by the same experienced adolescent medicine specialist. Core principles and techniques of motivational interviewing were applied throughout.

The number of sessions was determined based on the adolescent’s stage of change and progress. Each session lasted 45–60 minutes and was conducted separately with the adolescent, with the parents, and then jointly. Sessions addressed screen time education and limitation, nutrition education and motivation for healthy eating, mealtime structuring, sleep hygiene and regulation, physical activity motivation, and restructuring of daily routines to include academic work, hobbies, recreational activities, and family time [10].






Statistical analysis



All data were analyzed using IBM SPSS version 22 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were calculated, with numerical variables presented as mean ± standard deviation and categorical variables as frequencies and percentages. The normality of continuous variables was assessed using the Kolmogorov-Smirnov test.

To eliminate the potential influence of age-related developmental factors, correlations between age and other numerical variables were analyzed using Pearson correlation coefficients. CDI (r = 0.006, p = 0.969), IGDS9-SF (r = 0.142, p = 0.302), and PSQI (r = -0.159, p = 0.257) scores were not significantly correlated with age.

Changes in CDI, PSQI, and IGDS9-SF scores were assessed using the paired sample t-test for normally distributed data and the Wilcoxon signed-rank test for non-parametric data. A one-way ANCOVA was used to compare CDI, PSQI, and IGDS9-SF scores between excessive video game players and the control group, controlling for gender. The independent sample t-test was used for normally distributed data, while the Mann-Whitney U test was applied when normality assumptions were not met. Categorical variables were analyzed using the chi-square test or McNemar test, as appropriate.






Ethics approval



The study was approved by the Local Ethics Committee of Hacettepe University (GO 21/251).







 RESULTS 


The mean age of the video game players (n = 55) was 14.06 ± 1.87 years before the pandemic and 15.64 ± 1.71 years during the pandemic. The mean age of the control group (n = 32) was 14.48 ± 1.61 years. The proportion of male participants was higher in the video game group. Demographic characteristics of the video game players and the control group are presented in Table 1.




Table 1




Demographic data of video game players and control group 
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When comparing the pre-pandemic and pandemic data of the video game players, no significant changes were observed in PSQI and IGDS9-SF scores. There was a slight increase in depressive symptoms, which approached statistical significance (p = 0.058). According to parent reports, recreational screen time unrelated to video games significantly increased during the pandemic (p = 0.002). 

Based on adolescents’ self-reports, both video game playing time (p = 0.037) and other types of screen time (p < 0.001) increased during the pandemic. A significant increase was also observed in the number of adolescents engaging in regular physical activity during the pandemic (p = 0.001). Pre- and during-pandemic comparisons are summarized in Table 2. 




Table 2




Evaluations of video game players before and during the pandemic (n=55) 
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*: present; CDI: Children's Depression Inventory; IGD: Internet Gaming Disorder; IGDS9-SF: Internet Gaming Disorder ScaleShort Form; PSQI: Pittsburgh Sleep Quality Index 











Motivational interviews were conducted once for 32 adolescents (58.18%), twice in 14 (25.45%), three times in 3 (5.45%), four times in 4 (7.27%), and five times in 2 (3.63%) adolescents (median: 1, IQR: 1–2).

When compared to the control group and adjusting for gender, adolescents with excessive video gaming had significantly higher CDI [F(1,85) = 16.195, p < 0.001], PSQI [F(1,85) = 13.393, p < 0.001], and IGDS9-SF [F(1,85) = 8.948, p = 0.004] scores. Recreational screen time unrelated to video games did not differ significantly between the two groups (p > 0.05). The comparison of the video game players and the control group is presented in Table 3.




Table 3




Comparison of parameters between video game players and control group during the pandemic 
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*: present; CDI: Children's Depression Inventory; IGD: Internet Gaming Disorder; IGDS9-SF: Internet Gaming Disorder ScaleShort Form; PSQI: Pittsburgh Sleep Quality Index











When evaluating video game genre preferences before and during the pandemic, an increase in multiplayer and fantasy games was observed. Pre- and during-pandemic video game genre distributions are shown in Table 4.




Table 4




 Preferences of video game genre of video game-players before and during the pandemic
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 DISCUSSION 


Our findings revealed that self-reported video game time and other recreational screen time significantly increased among excessive players during the pandemic. In the control group, non-video game recreational screen time was comparable to that of the video game players, indicating excessive screen exposure in both groups. However, among video game players, problematic gaming behavior (PGB), depressive symptoms, school performance, sleep quality, and the use of cigarettes, alcohol, or excessive caffeine did not significantly worsen during this period. Nevertheless, when compared to the control group, video game players exhibited lower academic performance, poorer sleep quality, higher PGB scores, and more pronounced depressive symptoms. Interestingly, a notable increase in physical activity was observed among video game players during the pandemic.

The pandemic had a profound physical and psychosocial impact on adolescents [20]. Excessive video game players may have been more susceptible to these effects due to the presence of associated risk factors. Previous studies have demonstrated increases in video game use and PGB among adolescents during the pandemic [21, 22]. Similarly, depressive disorders have become more prevalent, often linked to reduced life satisfaction as a result of lifestyle restrictions, fear of infection, heightened anxiety, increased negative life events, school closures, and social isolation [23]. Adolescents who spend more time online are particularly vulnerable to depression, especially those experiencing PGB [24, 25, 26]. Furthermore, the pandemic has contributed to sleep disturbances and academic decline, two domains where individuals with PGB were already at elevated risk [27]. While substance use is another risky behavior associated with PGB, some studies reported a decrease in its prevalence during the pandemic due to restrictions on access and social interaction [28].

In our study, no significant changes were observed in PGB, depressive symptoms, sleep problems, alcohol use, smoking habits, or academic performance among excessive video game players during the pandemic. This finding may suggest that the motivational interventions implemented in our clinic provided a protective effect against the disruptive consequences of the pandemic, although they were not sufficient to produce significant improvements. Motivational interviewing (MI) has demonstrated effectiveness as a standalone or adjunct intervention for behavioral addictions, lifestyle modification, and treatment adherence [29]. A recent study also highlighted the significant efficacy of MI in reducing symptoms of PGB, depression, and anxiety [30]. However, limited data exist regarding the impact of the pandemic on PGB symptoms in individuals who have undergone such interventions.

Another possible protective factor may have been increased parental monitoring and enhanced parent–adolescent interaction during quarantine [31]. Motivational interviewing may have increased parents’ awareness of strategies for monitoring and managing risky behaviors. On the other hand, the limited overall effectiveness of the intervention may be attributed to the variable number of MI sessions conducted with each participant.

Beyond the potential protective role of motivational interviewing, some studies suggest that the pandemic positively affected mental health and sleep quality in certain adolescents. Adolescents who interpreted the pandemic positively, appreciated home quarantine, or benefited from additional personal time may have been more resilient to depression, anxiety, and stress. It is also worth noting that the pandemic’s impact on sleep quality was not uniform [32]. One study reported that one in four individuals with pre-pandemic clinical insomnia experienced significant improvements in sleep, with 86.9% reporting better sleep quality during the pandemic. These improvements were limited to adolescents and did not extend to young adults [32].

The literature highlights a bidirectional relationship between problematic internet use, sleep disturbances, depression, and physical inactivity. Night-time gaming has been shown to negatively affect sleep onset, duration, and efficiency. Conversely, sleep problems are also known to exacerbate PGB [33]. These findings underscore the need to address both physical and mental health behaviors in adolescents with excessive gaming. Encouraging physical activity has also been demonstrated to be protective against PGB [34].

In our study, we observed a significant increase in physical activity among excessive video game players during the pandemic. While motivational interviewing appears to have contributed to this outcome, other factors may have played a role. It is possible that adolescents found more time for exercise during school closures. Although many studies have shown that social restrictions during the COVID-19 pandemic reduced physical activity and increased sedentary behavior [34], one study reported that while 50% of adolescents reduced their physical activity, 20% actually became more active. That study noted that adolescents who became less active were generally overweight and did not have regular exercise habits, while those who increased their activity cited having more free time due to quarantine and school closures as a contributing factor [35].

Additionally, our findings indicated that MOBA and fantasy game genres became more popular during the pandemic. Game companies reported a threefold increase in online video game participation during this period [36]. The most commonly preferred game genres were first-person shooters (35%), sports games (26%), and simulation games (7%) [37]. From a developmental perspective, adolescents naturally shift their focus from family to peers, aiming to build independent social relationships and establish roles within peer groups [38]. This developmental drive may explain why social isolation led many adolescents to choose game genres that facilitate social interaction. Online communication platforms embedded in multiplayer online (MMO) and role-playing games may have helped adolescents feel more socially connected during the pandemic [39].





 CONCLUSIONS 


Despite the increase in video game use and other forms of recreational screen time, we did not observe a significant rise in problematic gaming behavior (PGB), depressive symptoms, sleep disturbances, alcohol consumption, or smoking behaviors during the pandemic. However, adolescents who engage in video gaming demonstrated lower academic performance, poorer sleep quality, and more pronounced depressive symptoms compared to the control group. These findings highlight the importance of providing psychosocial support to adolescents at risk of PGB. Early intervention during adolescence is critical, as untreated depression and anxiety frequently persist into adulthood without appropriate psychological support. We believe that this study underscores the importance of closely monitoring adolescents with PGB, especially during high-risk periods such as a pandemic.
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