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Abstract---Introduction: Video game addiction in adolescents can result in negative impacts on daily functioning,
including personal, social, and educational. Finding the strength and difficulty factors and the related factors is
beneficial for better diagnosis and treatment. Method: This study was conducted using a cross-sectional study design
to examine the relationship between strength and difficulty factors and video game addiction. The research was
conducted at three chosen junior high schools in Denpasar City from March to April 2024. The inclusion criteria are
junior high school students in Denpasar City. The exclusion criteria were students with severe comorbidities, a
history of psychiatric disorders, and who refused research approval. Data analysis consists of descriptive statistical
analysis, proportional comparison analysis, and logistic regression tests. Result: From the 209 samples, 56.9% were
male, 36.4% played long games, 71.3% had WIFI at home, and 64.6% had low-income parents. The distribution of
supporting and confounding factors in the sample based on the Strength and Difficulty Questionnaire (SDQ) found
that the prevalence of abnormal emotions was 82 (39.2%), abnormal Conduct was 67 (32.1%), abnormal
hyperactivity was 105 (50.2%), abnormal peer was 139 (66.5%), total difficulty (ECHP) was 131 (62.7%) and
abnormal prosocial was 23 (11%). The prevalence of video game addiction was 29 (13.9%). In the chi-square
bivariate test, it was found that the abnormal prosocial factor was associated with video game addiction in
adolescents with an OR of 10.845, p<0.000, (95%CI: 4.160 — 28.271). The long gaming duration variable was also
found to be associated with video game addiction in adolescents with an OR of 4.100, p<0.001 (95%Cl: 1.792 —
9.380). After conducting logistic regression tests on the two significantly related variables, it was found that the two
factors were related after controlling other confounding variables through statistical analysis, with the Prosocial
Factor AOR of 13.984 (95% ClI: 4.780-40.910) and the long Game Playing Duration AOR of 5.280 (95% ClI: 2.041-
13.654). Conclusion: Abnormal condition of prosocial factors from SDQ and the long game duration played were
found to be related to video game addictions in adolescents of Denpasar Junior High School.
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Introduction

Video game addiction has become a significant concern among adolescents, particularly in the digital age, where
access to gaming platforms is widespread (Surya et al., 2024). This addiction can negatively impact daily
functioning, including personal, social, and educational aspects (Kiraly et al., 2023). Many studies have shown that
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video game addiction leads to changes in the brain that are similar to those that occur in substance addiction and
gambling (Shabina et al., 2023).

The World Health Organization's inclusion of gaming disorder in the ICD-11 in 2018 has provided a standardized
definition for research and clinical practice. Gaming disorder is defined in the 11th Revision of the International
Classification of Diseases (ICD-11) as a pattern of gaming behavior (Darvesh et al., 2020; Siste et al., 2022). The
diagnostic criteria include preoccupation with gaming activities, withdrawal symptoms, failed attempts to control or
reduce gaming time, loss of interest in other activities or hobbies due to excessive gaming, and continued use despite
negative consequences (Jin et al., 2021; Siste et al., 2022).

The prevalence of video game addiction varies across studies and populations. The worldwide prevalence of
gaming disorder was 3.05% (confidence interval: [2.38, 3.91]); this figure was adjusted to 1.96% [0.19, 17.12] when
considering only studies that met more stringent sampling criteria (Stevens et al., 2021). The overall pooled
prevalence of GD in East Asia was 12%, 95% CI (10%-15%); this figure was adjusted to 6%, 95% CI (3%—-9%) for
a representative sample. Higher prevalence was observed in males than in females (16% vs. 8%, respectively, P <
0.05) (Liao et al., 2022).

Recent studies have highlighted several factors that may contribute to video game addiction in adolescents. For
instance, a study by Przybylski et al. (2019), identified that emotional regulation and social skills are significant
predictors of gaming addiction (Przybylski & Weinstein, 2019). Other studies also found that self-reported well-
being at school and social integration in class are protective factors (Rehbein & Baier, 2013). Poor social skills and
problematic gaming were also found to be related. In detail, it described that avoidant attachment was positively
associated with excessive gaming in adolescents without problematic gaming (Carvalho et al., 2023).

The Strength and Difficulties Questionnaire (SDQ), a widely used behavioral screening tool, has been employed
in various studies to assess the psychological attributes associated with gaming addiction (Goodman et al., 2000).
Studies have consistently demonstrated that adolescents with higher levels of emotional and behavioral difficulties,
as measured by the SDQ, are more likely to exhibit problematic gaming behaviors. For instance, emotional problems
and peer relationship difficulties were significantly associated with gaming addiction (Wartberg et al., 2020).
Similarly, another study reported that adolescents with higher scores on the SDQ’s total difficulties scale were at
greater risk for developing gaming disorder (Stevens et al., 2021). These findings suggest that the SDQ is an
effective tool for identifying adolescents who may be at risk for gaming addiction due to underlying psychological
issues.

Furthermore, the SDQ’s ability to capture prosocial behavior provides additional insights into the social
dimensions of gaming addiction. A deficit in prosocial behavior is common among adolescents with gaming
disorders, suggesting that difficulties in social interactions and empathy may contribute to the risk of addiction
(Tomei et al., 2021). Good prosocial behavior, which negatively correlates with problematic video game use and can
be a protective factor (Coyne et al., 2018; Garcia-Gil et al., 2022).

Understanding the factors that contribute to video game addiction is crucial for better diagnosis and treatment.
The present study aims to investigate the relationship between strength and difficulty factors and video game
addiction among adolescents in Denpasar junior high schools.

Methods

This study used a cross-sectional design to examine the relationship between strength and difficulty factors and video
game addiction. It was conducted at three chosen junior high schools in Denpasar City from March to April 2024.

Subjects

The inclusion criteria for this study were junior high school students in Denpasar City. The exclusion criteria were
students with severe comorbidities, a history of psychiatric disorders, and who refused research approval. Multistage
random sampling was applied to choose the subjects. A total of 209 subjects from three chosen junior high schools
approved the informed consent to join the study and completed all measurements. Subject characteristics data
(controlled variable), such as gender, parents' income, Wi-Fi availability, and duration of games played, were
included and would be controlled in the analytical test.

Strength and Difficulties Questionnaire (SDQ)

SDQ has been tested on various versions of research instruments. Goodman started the study in 1997 and showed
that the results of SDQ-teacher reports (TR) and parent reports (PR) were as useful as the Rutter scale (Goodman,
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2001; Goodman & Scott, 1999). In 2003, Goodman, Ford, Simmons, Gatward, and Meltzer showed that SDQ had a
sensitivity of 63.3%, a specificity of 94.6%, a positive prediction value of 52.7%, and a negative prediction value of
96.4%. SDQ sensitivity will be significantly higher when using multiple informants of all three SDQ forms than
single informants (Goodman, 2000).

The SDQ measures emotional symptoms, conduct problems, hyperactivity/ inattention, peer relationship
problems, and prosocial behavior offering a comprehensive understanding of the psychological landscape of
adolescents (Goodman et al., 2000).. It exists in several versions to meet the needs of researchers, clinicians, and
educationalists. All versions of the SDQ ask about 25 positive and negative attributes. These 25 items are divided
between 5 scales: 1) emotional symptoms (5 items), 2) conduct problems (5 items), 3) hyperactivity/ inattention (5
items), 4) peer relationship problems (5 items), 5) prosocial behavior (5 items). 1) to 4) added together to generate a
total difficulties score (based on 20 items) (Goodman et al., 1997).

Self-completed SDQ cut-off for each part or domain: Total difficulties score 0-15 (normal), 16-19 (borderline),
20-40 (abnormal), Emotional problems score 0-5 (normal) 6 (borderline) 7-10 (abnormal), Conduct problems score
0-3 (normal) 4 (borderline) 5-10 (abnormal), Hyperactivity score 0-5 (normal) 6 (borderline) 7-10 (abnormal), Peer
problems score 0-3 (normal) 4-5 (borderline) 6-10 (abnormal), Prosocial score 6-10 (normal) 5 (borderline) 0-4
(abnormal) (Goodman, 2016). The Indonesian version of SDQ has been translated by Tjhin Wiguna and Yohana
Hestyanti and has a brief behavioral screening questionnaire for 2-17-year-olds (Wiguna et al., 2016; Wiguna &
Hestyanti, 2012). This version of the SDQ has good internal validity of Cronbach’s a = 0.773 (Oktaviana &
Wimbarti, 2014). Another study in Indonesia also divided the three categories of SDQ into two categories normal
and abnormal (borderline and abnormal included) (Pandia et al., 2021).

Video Game Addiction Test (VAT)

The 14-item VAT self-report scale incorporates various aspects of problematic (addictive) behavior including: loss
of control, conflict, preoccupation/salience, coping/mood modification, and withdrawal symptoms. Example VAT
items include: ‘How often do you find it difficult to stop gaming?’ and ‘How often do you think about gaming, even
when you're not online?’” and answer options range from ‘never’ (score 0), seldom (1), sometimes (2), to ‘often’ (3)
and ‘very often’ (4). The average score on the 14 VAT items indicates the average severity of the problematic
gaming across all the items (van Rooij et al., 2012). The average of 2.5 on the self-reported problematic (addictive)
gaming measure (VAT) is considered high on this scale, as the VAT is largely distributed towards 0 and 1 in healthy
samples (Van Rooij & Prause, 2014; van Rooij et al., 2017). The Indonesian VAT version has been proven valid and
reliable (o= 0.846) (Permatasari et al., 2021).

Statistical Analysis

The initial stage of data analysis is the presentation of descriptive statistics to determine the demographic data of the
subject obtained from the data according to the demographic data form of the study and from the results of research
measurements. Demographic data is made using a frequency distribution table and percentage.

This research data is categorical data with a nominal dichotomous scale. The dependent and independent
variables were analyzed using crosstabulations 2x2 with the Chi-Square test to find prevalence ratio and statistical
significance. After bivariate tests for several variables, significant related variables will be continued in the
multivariate analysis. Multivariate analysis in this research uses logistic regression tests. The level of significance
used in this study is o = 5%. Data analysis was performed using SPSS software version 25.0 for Windows.

Results

Subject characteristic

The study sample consisted of 209 adolescents with an average age of 14.54 years. As seen in Table 1, there was a
slight male predominance (56.9% vs 43.1% female). Most participants came from low-income backgrounds (64.6%)

and had access to Wi-Fi (71.3%). Interestingly, most participants (63.6%) reported playing games for short rather
than long durations.
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Table 1
Demographic characteristics of subjects

Variable Result (n=209)
Age (M+SD) 14.54 (1.563)
Sex, n (%)

Male 119 (56.9%)

Female 90 (43.1%)
Parents Income, n (%)

Low Income 135 (64.6%)

Middle-High Income 74 (35.4%)
WIFI Availability, n (%)

Available 149 (71.3%)

Not Available 60 (28.7%)
Duration Game Played, n (%)

Long Duration 76 (36.4%)

Short Duration 133 (63.6%)

Prevalence of mental health issues and video game addiction

The Strengths and Difficulties Questionnaire (SDQ) revealed a considerable prevalence of mental health challenges
shown in Table 2. Peer problems were the most common, with 66.5% showing abnormal scores. Total difficulty
scores were abnormal in 62.7% of participants. Hyperactivity was an issue for about half the sample (50.2%).
Emotional and conduct problems were less prevalent but still significant (39.2% and 32.1% respectively). Only 11%
showed abnormal prosocial behavior, indicating that most participants maintained positive social interactions despite
other difficulties. The prevalence of video game addiction in this sample was 13.9%, which is a significant
proportion and warrants attention.

Table 2
Strength and difficulty factors and video game addiction test

Variable Result (n=209)
SDQ, Emotional, n (%)

Abnormal 82 (39.2%)

Normal 127 (60.8%)
SDQ, Conduct, n (%)

Abnormal 67 (32.1%)

Normal 142 (67.9%)

SDQ, Hyperactivity, n (%)
Abnormal
Normal

SDQ, Peer, n (%)
Abnormal
Normal

SDQ, Total Difficulty, n (%)
Abnormal
Normal

SDQ, Prosocial Behavior, n (%)
Abnormal
Normal

Video Game Addiction Test, n (%)
Addiction
Normal

105 (50.2%)
104 (49.8%)

139 (66.5%)
70 (33.5%)

131 (62.7%)
78 (37.3%)

23 (11.0%)
186 (89.0%)

29 (13.9%)
180 (86.1%)




102
Factors associated with video game addiction

Table 3 shows data that while males showed a higher prevalence of addiction (17.6% vs 8.9% in females), this
difference wasn't statistically significant. This suggests that gender may not strongly predict video game addiction in
this population. From socioeconomic factors neither parental income nor Wi-Fi availability significantly correlated
with addiction rates. This implies that video game addiction crosses socioeconomic boundaries in this sample
(Stockdale & Coyne, 2018; Hyun et al., 2015).

Data in this study shows that the duration of the game played was significantly associated with addiction
(p=0.01). Those who played for longer durations had over three times the addiction rate at 25.0% compared to those
who played for shorter durations at 7.5% (OR 4.100; 95% CI: 1.792 — 9.380). This highlights the importance of
monitoring and potentially limiting gaming time.

Table 3
Relationship Subject Characteristic and VAT

Video Game Addiction

Prevalence Ratio (Confidence

'::d(do/lo(;tlon rl:l,o(r;;;)al P value Interval 95%)
Sex Male 21 98
(17.6%) (82.4%) 0.105 2.196
Female 8 82 ' (0.924 —5.219)
(8.9%) (91.1%)
Parents Income Low Income 19 116
(14.1%) (85.9%) 1.000 1.048
High Income 10 64 ' (0.460 — 2.390)
(13.5%) (86.5%)
Wi-Fi Availability  Available 21 128
(14.1%) (85.9%) 1.000 1.066
Not Available 8 52 ' (0.444 — 2.560)
(13.3%) (86.7%)
Duration Game Long Duration 19 57
Played (25.0%) (75.0%) 0.001* 4.100
Short Duration 10 123 ' (1.792 —9.380)
(7.5%) (92.5%)

Note: *: p value significant at p < 0.05
SDQ factors with video game addiction

Most SDQ subscales in Table 4 (emotional, conduct, hyperactivity, peer problems, and total difficulties) didn't show
significant associations with video game addiction. This is an interesting finding, suggesting that these broader
mental health issues may not directly predict gaming addiction. However, in contrast, prosocial abnormality was the
standout factor in the SDQ. Those with abnormal prosocial behavior had a dramatically higher rate of video game
addiction (52.2%) compared to those with normal prosocial behavior (9.1%). This was highly significant (p<0.001)
and suggests a strong link between social interaction difficulties and gaming addiction (OR 10.845; 95% CI: 4.160 —
28.271).

Table 4
Relationship SDQ Factors and VAT

Video Game Addiction

Prevalence Ratio (Confidence

Addiction Normal P value 0
n, (%) n, (%) Interval 95%)

SDQ, Emotional  Abnormal 9 73 0.660
(11.0%) (89.0%) 0.330 .

Normal 20 107 (0.284 — 1.530)
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Video Game Addiction

Prevalence Ratio (Confidence

,:d(g/loc)tlon |lj\lyo(ropg)al P value Interval 95%)
(15.7%) (84.3%)
SDQ, Conduct Abnormal 9 58
(13.4%) (86.6%) 0.899 0.947
Normal 20 122 ' (0.406 — 2.207)
(14.1%) (85.9%)
SDQ, Abnormal 10 95
Hyperactivity (9.5%) (90.5%) 0.067 0.471
Normal 19 85 ' (0.207 - 1.069)
(18.3%) (81.7%)
SDQ, Peer Abnormal 19 120
(13.7%) (86.3%) 0.903 0.950
Normal 10 60 ' (0.416 — 2.170)
(14.3%) (85.7%)
SDQ, Total Abnormal 14 117
Difficulty (10.7%) (89.3%) 0.099 0.503
Normal 15 63 ' (0.228 —1.107)
(19.2%) (80.8%)
SDQ, Prosocial Abnormal 12 11
Behavior (52.2%) (47.8%) 0.000% 10.845
Normal 17 169 ' (4.160 — 28.271)*
(9.1%) (90.9%)

*: Significance result at p <0,005
Multivariate Logistic Regression Analysis

The logistic regression confirmed two key predictors of video game addiction. The first variable, the game's duration,
was found to have an adjusted odds ratio (AOR) of 5.280; longer gaming duration increased the odds of video game
addiction by over 5 times (95% CI: 2.041 - 13.654, p=0.001). The second variable found significant in bivariate
analysis, prosocial behavior, had an even stronger effect, with an AOR of 13.984. This means that abnormal
prosocial behavior increased the odds of video game addiction by nearly 14 times after controlling for other factors
(95% ClI: 4.780 - 40.910, p<0.001).

Table 5
Multivariate Logistic Regression Analysis
Variable AOR 95% ClI P value
Duration Game Played 5.280 2.041 - 13.654 0.001
SDQ, Prosocial Behavior 13.984 4,780 — 40.910 0.000

The study found that longer gameplay duration and abnormal prosocial behavior were the strongest predictors of
video game addiction in this sample of adolescents. In the final model, other demographic factors and most SDQ
subscales did not show significant associations with addiction. These results highlight the complex interplay between
gaming habits, social behavior, and addiction risk. They suggest that interventions targeting both gaming duration
and social skills development could be effective in preventing or addressing video game addiction in adolescents
(Kulbok & Cox, 2002; Olsson et al., 2003).

The findings also emphasize the need for a nuanced understanding of video game addiction, as it doesn't seem to
be strongly linked to other mental health issues measured by the SDQ, apart from prosocial behavior. This could
inform more targeted screening and intervention strategies.
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Discussion

This study investigates the demographic characteristics, Strengths and Difficulties Questionnaire (SDQ) factors, and
Video Game Addiction Test (VAT) results among a sample of 209 adolescents. The findings provide valuable
insights into the prevalence and associations of various factors with video game addiction.

The demographic data reveal a balanced gender distribution among the subjects, with a slightly higher percentage
of males (56.9%) than females (43.1%). Most subjects came from low-income families (64.6%), and a significant
proportion had WIFI access (71.3%). Notably, a higher percentage of subjects played games for a short duration
(63.6%) than for a long duration (36.4%). These findings align with existing literature suggesting that socioeconomic
factors and access to technology can influence gaming behavior. For instance, Mihara & Higuchi (2017), found that
adolescents from lower socioeconomic backgrounds are more likely to engage in excessive gaming due to limited
access to other recreational activities (Mihara & Higuchi, 2017). Similarly, other studies show that access to internet
facilities, such as WIFI, significantly predicts adolescent gaming behaviors (Stevens et al., 2021). Furthermore, a
study by Wartberg et al. (2020), indicated that socioeconomic status is a critical factor influencing the prevalence of
gaming disorders among adolescents (Wartberg et al., 2020).

The SDQ results indicate substantial emotional and behavioral challenges among the subjects. The prevalence of
abnormal peer problems (66.5%) and total difficulties (62.7%) highlights significant social and behavioral issues.
However, prosocial behavior was predominantly normal (89.0%). The VAT results show that 13.9% of the subjects
were classified as having an addiction to video games, which is consistent with other studies reporting video game
addiction rates ranging from 8% to 15%. Wartberg et al. also found a similar result, reporting that adolescents with
higher scores on emotional and behavioral difficulties scales are more likely to exhibit problematic gaming
behaviors, further supporting the current study's findings (Wartberg et al., 2020). The other study also supports the
notion that emotional and behavioral difficulties are common among adolescents with gaming addiction (Anderson
etal., 2017).

The relationship between demographic characteristics and video game addiction revealed that males had a higher
prevalence of addiction (17.6%) compared to females (8.9%), though this difference was not statistically significant
(p = 0.105). This finding is in line with previous research indicating that males are more likely to develop video
game addiction than females. For example, an Indonesian study reported that males have a higher influence on online
gaming addiction compared to females (Odds Ratio 14.556[95% CI: 2,490-85,079]) (Samsidar et al., 2023).

Parental income and WIFI availability did not show significant associations with video game addiction. However,
the duration of games played was significantly associated with addiction. Subjects who played games for a long
duration had a significantly higher prevalence of addiction (25.0%) compared to those who played for a short
duration (7.5%), with a prevalence ratio of 4.100 (p = 0.01). This supports the hypothesis that longer gaming
duration is a risk factor for developing addiction. Research by King et al. (2020), emphasizes that prolonged gaming
sessions significantly increase the risk of developing addictive behaviors. These studies suggest that limiting gaming
time is crucial for preventing video game addiction. Moreover, excessive gaming time is a strong predictor of
gaming disorder, further supporting the importance of monitoring gaming duration (Przybylski & Weinstein, 2019).

The relationship between SDQ factors and video game addiction showed mixed results. Emotional problems,
conduct problems, hyperactivity, and peer problems did not show significant associations with video game addiction.
However, prosocial behavior was significantly associated with video game addiction. Subjects with abnormal
prosocial behavior had a markedly higher prevalence of addiction (52.2%) compared to those with normal prosocial
behavior (9.1%), with a prevalence ratio of 10.845 (p < 0.005). This finding suggests that difficulties in social
interactions and empathy may contribute to the risk of developing video game addiction. Two studies have also
noted that deficits in prosocial behavior and social skills can lead to increased reliance on video games as a means of
social interaction, thus heightening the risk of addiction (Anderson et al., 2017; Roza et al., 2023).

The multivariate logistic regression analysis identified two significant predictors of video game addiction: the
duration of games played and prosocial behavior. Subjects who played games for a long duration were significantly
more likely to develop an addiction (AOR = 5.280, p = 0.001). Additionally, abnormal prosocial behavior was a
strong predictor of video game addiction (AOR = 13.984, p < 0.000). These findings underscore the importance of
monitoring gaming duration and promoting healthy social behaviors to prevent video game addiction among
adolescents. Studies by King et al. (2020), and Stevens et al. (2021), highlight the effectiveness of interventions
focused on reducing gaming time and enhancing social skills in mitigating the risk of video game addiction (King et
al., 2020; Stevens et al., 2021). Furthermore, interventions aimed at improving prosocial behavior are effective in
reducing the prevalence of gaming disorders and hurtful behavior among adolescents (Saleem et al., 2012).
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The current study's findings contribute to the growing body of evidence on the multifaceted nature of video game
addiction. The significant association between prolonged gaming duration and video game addiction is consistent
with recent studies highlighting the critical role of time spent on gaming as a determinant of problematic gaming
behavior. Stevens et al. (2021), conducted a meta-analysis showing that excessive gaming time is a robust predictor
of gaming disorder, suggesting that interventions targeting gaming duration are essential (Stevens et al., 2021).
Similarly, Przybylski et al. (2019), found that time spent gaming is a key factor in developing gaming addiction,
emphasizing the need for parental and self-regulation strategies to control gaming time (Przybylski & Weinstein,
2019).

Moreover, the strong association between abnormal prosocial behavior and video game addiction highlights the
potential impact of social skills and behaviors on gaming addiction. Adolescents with difficulties in social
interactions may turn to video games as a coping mechanism, potentially leading to addictive behaviors (Lemmens et
al., 2011). These findings suggest that interventions to improve social skills and promote positive social interactions
could effectively mitigate the risk of video game addiction.

While the study provides valuable insights, it has several limitations. The cross-sectional design limits the ability
to establish causal relationships between strength and difficulty factors and video game addiction. Longitudinal
studies are needed to understand better the directionality of these associations and the long-term impact of gaming
addiction on adolescents' development (Ananda et al., 2022).

Furthermore, the study relies on self-reported data, which may be subject to social desirability bias and
inaccuracies in reporting gaming behaviors and emotional states. Future research should consider incorporating
objective measures of gaming time and multi-informant reports to enhance the reliability of the findings.

Conclusion

This study found abnormal conditions of prosocial factors from SDQ and the long game duration played were found
to be related to video game addictions in adolescents of Denpasar junior high school. By understanding the strengths
and difficulties factors associated with addiction, stakeholders can develop targeted interventions that promote
healthy gaming habits and support adolescents' mental health and well-being.
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