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With the rapid advancement of technology in Malaysia, the number of video
games is increasing. According to a survey by Statista 2023, 31% of
respondents who are video game users were born in the mid-to-late 1990s
and 47% of all respondents were holding bachelor degrees of equivalents.
Two key genres of video games including RPG and violent games are studied.
The research aims to study the impact of those two genres of video games on
university students in Malaysia. The most visible question to be answered is
the hours of participation of university students in those two genres of games.
Although many connections between video games and mental health have
been proven in many studies, there is also a lack of research on whether
mental health acts as a mediator for relationships between video games and
academic performance, as well as physical health. Furthermore, tons of
research suggests that video games impact mental health, and it is also known
that mental health can influence academic performance and physical health.
However, there are few studies that investigate whether mental health acts
as a mediator in the relationship between video games and these outcomes.
302 participants were involved in the study and the data were analyzed
through Pearson’s correlation, Chi square, and process macro. Our research
shows that RPG and violent games present a significant impact on mental
health. Furthermore, video games, specifically violent games and anxiety,
cause the individual to have low physical health. However, the mediating
effects between video games and academic performance, video game, and
physical are not significant in our study. This research provides a supportive
perception toward the engagement of RPG and violent games that may impact
mental health or physical health. This is useful as guidance to policy makers,
video game creators, educators, and healthcare professionals in Malaysia.

INTRODUCTION

According to Ayenigbara, video games refer to software applications that are playable on various
computing devices such as computers, gaming consoles, and mobile phones (Tang et al., 2022). One
of the simplistic definitions of video games would be ‘a computer game designed mainly for
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entertainment purposes’ (Salleh, A., & Abdul Ghani, R,, 2022). Ralph Bear, the creator of the first
prototype video game console named ‘Brown Box’, has been the first to engage in this kind of
entertainment (Fong et al., 2019). This marks the beginning of all forms and genres of video games
being widely produced and spread globally, especially in Malaysia. Based on a survey by Statista
2023, the population in video games where 31% of all respondents are born in mid-to-late 1990s and
47% of all respondents tend to hold bachelor degrees or equivalents (Statista, 2023). In addition,
Malaysia was ranked 21st out of the top 100 countries in contributing $633 million in revenue for
digital games (Newzoo’s 2018 Global Games Market Report). With a rapid increase in popularity of
video game players, concerns whether it will benefit or harm us in terms of physical or mental health
will slowly increase.

One of the key genres of video games are Role-Playing Games (RPGs), it is arguably among the most
diverse forms of games available (Stanisic, 2019). One of the most famous Role-Playing Games (RPG),
Genshin Impact, accumulated 4.07 million downloads worldwide accompanied by monthly in-app
purchases that are estimated to be at around 51 million US dollars (]J. Clement, 2024). Furthermore,
violent video game sales have increased by more than 204% from 2005 to 2020 (Jannik Lindner,
2023). Video games are able to improve cognitive skills and help regulate the mood of an individual
(Charles Reynaldo, 2021). However, excessive gaming has also been associated with negative
consequences, including sleeping disorder, decreased life satisfaction, difficulty focusing, depression,
and aggressive behavior(Emin Altintas et al.,2019; Bargeron & Hormes, 2017; Hyera Ryu et al., 2018

).

Therefore, the study conducted aims to provide us an understanding of the relationship between two
famous genres of video games, which are role-playing games (RPG) as well as Violent games and the
mental health of university students. The study focuses on three aspects for the effects of the games
mentioned in terms of academic performance, physical health, and mental health which includes
anxiety, sleeping disorder, and depression. This knowledge can inform the development of evidence-
based strategies to promote positive mental health and responsible gaming habits within the
university students.

1.1 Research Problem Statement

In Malaysia, video games have become a dominant form of entertainment, particularly among
students. While offering opportunities for leisure, social interaction, and possibly even cognitive
development, concerns about their potential impact on mental health are on the rise. Existing
research on video games and mental health presents conflicting findings. Some studies suggest a link
between excessive video game use and increased anxiety, depression, and even violent behavior.
However, other studies find minimal or even positive effects. This inconsistency creates a knowledge
gap on the true impact of video games on mental health, especially among Malaysian students.
Understanding the relationship between video games and mental health is crucial to promoting well-
being among students in Malaysia. If a negative association exists, targeted interventions and policies
can be developed to promote responsible gambling habits and mitigate potential harm. Additionally,
understanding the positive aspects of video games could inform strategies to leverage their potential
benefits.

This study aims to investigate the impact of video games on mental health among students in
Malaysia. Research will explore the time students spend on different types of games weekly; the
relationship between video game use and mental health symptoms, such as anxiety, depression, and
sleep disorders; and the mediating effect of mental health in a relationship between video games and
academic performance, as well as physical health.

1.5 Research Contribution

The research contributes to understanding the correlations between two genres of video games
which are role-playing games (RPG) and Violent games with mental health including depression,
anxiety, and sleeping disorder. In addition, it contributes to understanding of the connections
between mental health and two factors, academic performance as well as physical health. It is
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important to explore the following connections to study the behavior of the university students in
Malaysia.

2.0 REVIEW
2.1 Video games in Malaysia

The Malaysian National Creative Industry Policies, overseen by the Ministry of Communications and
Media, have identified the gaming sector as one of the key segments within the Creative Industry
(Tan Mei Si, 2020). This sector is part of a broader spectrum that includes visual arts, performing
arts, music, literature, fashion and Design, Traditional and cultural arts, creative education, creative
technologies, film, television, gaming content, and culinary arts (MIDA, 2020). In 2018, the Gaming
Industry alone made a significant contribution of USD 100 million to Malaysia's revenue and is
expected to witness a yearly growth rate (CAGR 2018-2023) of 10.9 percent. This growth trajectory
is expected to result in a market volume of USD168 million by 2023 (The Malaysia Reserve, 2024).
The standing of Malaysia in the global gaming market is also noteworthy, ranking 21st worldwide in
terms of games revenue, with a total amount of USD 633 million (MIDA, 2020). Apart from that, the
projected revenue in the Video Games market in Malaysia is expected to reach US$649.30m in 2024.
Forecasts suggest that the market is poised for a consistent annual expansion, with a projected
compound annual growth rate (CAGR 2024-2027) of 7.55%. This trajectory is expected to culminate
in a market volume that reaches US$ 807.80 million by the year 2027. Moreover, predictions indicate
that the user base within the Video Games market is set to expand, potentially reaching 7.0 million
users by the same year (Statista Market Forecast, n.d.).

The Malaysia Consumer Price Index (CPI) serves as a critical indicator of the nation's economic
landscape, providing insight into the fluctuating trends within specific consumer sectors (Fernando,
2024). In examining the subset of RC: Video Game Computers, Game Consoles, Game Apps &
Software, the data unveil a nuanced narrative of market dynamics. As of January 20, 2024, the index
was 101.300 2010=100, signaling a marginal increase from its December 2023 counterpart of
101.000 2010=100. This upward trajectory reflects a trend observed over the past year, with an
average index 0f 101.000 2010=100 recorded between January 2023 and January 2024. In particular,
January 2024 marks an all-time high for the index, while December 2023 represents its record low
within the same timeframe (Malaysia CPI: RC: Video Game Computers, Game Consoles, Game Apps &
Software, 2024).

2.2 Impact of video games on Academic Performance

The topic of whether video games affect academic performance of adolescents has been popular for
a long time. While some research shows that playing video games is associated with lower academic
performance, some research shows the opposite. There is evidence that frequent gaming, especially
on weekdays, could cut down homework time and slightly lower grades (Hartanto et al. 2018).
Additionally, there was a small to moderate decrease in grades for some weekday gamers, although
it only applies to those who played in the mornings before school (Aaron Drummond et al., 2020).
However, some studies stated a negative correlation between video games and academic
performance (Kwok et al, 2021; Mireia Adelantado-Renau et al., 2019). Although this is true, there is
no clear connection between how often adolescents play video games and academic performance.
Limitations in existing theories make it hard to fully grasp the association between video games and
academic performance (Aaron Drummond, 2020; Lun et al., 2022; Ting et al.,, 2022).

However, a study found that video games help to improve cognitive skills and decision-making,
Cognitive skills such as perception, attentional control, and decision making. High school and
undergraduate students who played video games exhibit better results when given tasks related to
cognitive abilities compared to students who do not play video games (Charles Reynaldo et al.,2021).
In addition, students who excel in academics tend to allocate a lot of time playing video games, in fact,
almost the same as their study time. Video games basically played a crucial role as a self-reward
mechanism in their academics (Slobodan Adzic, 2021). Many popular video games encompass high
levels of violent content, where actions such as killing or harming other characters are central to the
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gameplay experience (Lukas Leopold Lengersdorff, 2023). Interestingly, Malaysian adolescents
preferred violent games where the games themselves depict aggressive behavior and lack of sense of
empathy (Roy Rillera Marzo et al., 2019), these behaviors would affect academic performance
(Joanne Savagelow et al., 2017).

Compared to role-playing games, it acts as a medium for academic performance through numerous
studies. These games offer an engaging narrative that facilitates opportunities for student
development. In addition, educators in North America and Asia implemented the games that resulted
in an increase in self-efficacy, engagement and motivation among students, which are reported by
the teachers (Heinz & Prager, 2019). In an experiment, students who were instructed through role-
playing simulation activities attained better final grades and pass rates compared to those who were
taught using traditional methods (Barrera, 2020). The rationale is that RPG-based assessment
provides a high level of engagement and dynamic content. The dynamic learning environment
consisted of sound, animation, and interactive elements where it encouraged students to participate
in learning, thereby reducing their anxiety about learning and increasing their motivation to learn.
Consequently, this contributed to improvements in academic performance (Chiu, FY & Hsieh, M. L.
2017). In addition to that, role-playing games help to improve collaboration and communication
skills, as well as their educational potential when accompanied by small structured debriefing
sessions (Prager, R., 2019).

2.3 Impact of video games on physical health

Based on some recent research, video games may impact physical health in different aspects, such as
higher BM], higher body fat, less lean body mass (mass without fat), less active and poor sleeping
quality. Video games may have an association with increased gaming time and higher BMI, lower-self
reported physical health (Pelletier et al., 2020). Collegiate esport players who engage in video games
constantly have significantly higher body fat percentage, less lean body mass (mass without fat) and
are less active than non-esport players (Joanne DiFrancisco-Donoghue, 2022). Apart from that, hours
of engaging in video games will lead to deterioration in physical health and behaviors, including BMI
and general health status (Pelletier et al., 2020). Furthermore, with these long hours of high intensity
video games at a high intensity, sleep quality will be heavily affected (Emin Altintas, 2019), while
poor sleep quality can lead to higher bmi (Giovanna Muscogiuri et al, 2020). In an experiment
conducted in Hong Kong, it was indicated that spending tons of time playing on the Internet is
associated with lower levels of physical activity (Kwok et al.,, 2021). In fact, a study shows that
excessive involvement in video games will have low physical fitness, poor dietary habits, and high
sedentary time (Puolitaival et al., 2020). With such low levels of physical activity and the widespread
habit of sedentary lifestyle, body mass index (BMI) and junk food consumption will slowly increase
(Cabanas Sanchez et al., 2020). The result of these prolonged screen time and hours of sedentary
behavior will bring about numerous chronic diseases (Rudolf et al., 2020). Video games may not be
a factor in physical health, as one of the studies suggested that college students with food insecurity
tend to have poor physical health (Hagedorn et al., 2021). The life satisfaction of an individual may
also be related to physical activity, meaning that the higher their life satisfaction, the greater the
probability of physical activity (Urchaga et al., 2020).

In order to prevent such an amount of physical activity to continuously decline, is to implement
Active Video Games (AVGs). Video games that require the player to physically move are defined as
Active Video Games (AVG) also known as “exergames” (Kann et al.,, 2018). Engagement in Active
Video Games (AVG), including electronic motion games, will undoubtedly contribute to daily caloric
consumption and functions as a tool for people with low rate of physical activity (Santos et al., 2021).
On the other hand, there is also immersive VR exergaming, where it attracts a large number of players
compared to traditional exercise as it diverts their attention towards the fatigue associated with
physical activity. The advancement of VR exergames to the next stage was proposed by
experimenting with virtual running which allows Role-Playing Games (RPG) exergames to be
designed (Khundam & Nol, 2021). Malaysian Sports Culture Index (MSCI) 2022 indicates that half of
the population in Malaysia is still not engaged in sports activities or involved in physical activities
occasionally (Aman et al., 2024). As for this, fitness role-playing games (RPGs), including Shikudo
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Inc., will play a crucial role in helping to increase the amount of motivation to participate in physical
activities (Zulkifli & Danis, 2022).

2.4 Impact on Mental health

According to the Mental Health Foundation (Stahmer et al., 2012), one's thoughts and feelings about
oneself and life have a significant impact on their ability to cope and manage through difficult
circumstances. Mental health is believed to have an impact on the capacity of an individual’s ability
to operate, take advantage of opportunities, and fully engage fully with peers, family and the
workplace. Physical and mental health are closely related since they influence each other both
directly and indirectly (Dinesh Bhugra et al., 2013). Mental illnesses are universal and prevalent in
all nations (World Health Organization [WHO], 2023). Edith Humries et al. (2020) suggests a
potential correlation between depression and the presence of violent content in video games. It
mentions that individuals, both adults and children, who are frequently exposed to real-life violence,
either as observers or recipients, will lead to adverse mental health consequences such as depression,
anxiety, and strong aggressive behavior (Mingchen Wei et al., 2022). Furthermore, engaging in
prolonged sessions of computer or video games can lead to a range of physical, mental, social, and
physiological problems (Lucio Gros et al., 2020). These may include increased aggression, poor
school performance (Veronica Rosendo-Rios et al., 2022), obesity, depression, sleep disorders, and
anxiety (Virginia Lérida-Ayala et al.,, 2022).

In fact, the WHO recently classified gaming disorder as a mental health condition and included it in
the international medical list. It is not simply about excessive online gaming, but rather the impact it
has on our daily lives and the main cause of mental illness to arise (Rettner, 2019). Gaming disorder
manifests itself as a persistent and uncontrollable gaming pattern, where people prioritize gaming
over other responsibilities and suffer negative consequences. These consequences can affect social
life, education, and family relationships (Rettner, 2019). Internet Gaming Disorder (IGD) is identified
as addictive behavior (Fachrul A. Nasution et al., 2019), associated with psychological and health
problems, including social anxiety, depression, loneliness, fatigue, and low self-esteem (Jonas Burén
et al,, 2023). IGD often coexists with various medical disorders, leading to multiple adverse effects,
such as poor academic performance, poor sleep quality, anxiety and depression(Hao Li et al.,, 2022).
Furthermore, IGD is linked to other addictions, such as substance use (Julie Giustiniani, 2022).

One of recent studies found that mental health is positively associated with role-playing games where
excessive involvement in it induces depression, anxiety, insomnia, and social withdrawal (Raith et
al,, 2021). However, the research contradicts a study conducted where engagement in a role-playing
game has zero associations with signs of psychopathology. In fact, they demonstrated significant
evidence with the game ‘Dungeons & Dragons (D&D)” that concludes that having knowledge of the
specific game itself reduces the chances of mental problems (Baker et al., 2023). This is supported
based on research by Arenas et al. (2022), where role-playing games (RPG) are also used as
therapeutic tools that aid in therapies such as psychotherapies and cognitive behavior therapy (CBT)
which focuses on depression.

Violent games: Impact on Mental Health

Video games and the development of depression in a research on media exposures and depression
among teenagers in the United States found no correlation by Primack et al. (2009). The relationship
between video gaming and the mental health state has only been investigated in one research. The
amount of time American teenagers, particularly those between the ages of 11 and 14, spend playing
violent video games every day is rising, thus it is critical to find out if playing violent video games is
associated with depression. (Susan R. & others, 2014; Mingchen Wei et al.,2022)

2.4.1 Mental health: Depression

Although mindfulness meditation provides a slight advantage for stress reduction, video games share
the same principal in stress reduction (Veeral Desai et al., 2021). In addition, it helps alleviate student
depression as stress in terms of family and study plays a significant role in exacerbating feelings of
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hopelessness, sadness, and anxiety, contributing to the development and persistence of depressive
symptoms (Yuwei Deng et al.,, 2022).

Additionally, playing video games is effective in treating depression (Marta Ruiz et al, 2022;
Magdalena Kowal et al., 2021). However, this treatment method is not suitable for everyone, while
playing video games helps reduce depression in the short term, it will increase the level of depression
for individuals with avoidant coping styles in the long term (Federica Pallavicini et al., 2022).
Furthermore, playing games for a long duration can decrease sleep quality (Emin Altintas et al, 2019),
while sleep quality can act as a mediator between online games and depression (Caijun Dai et al,,
2019; Joao Dinis etal, 2018). Traditional thinking holds that gambling addiction leads to depression.
However, several studies have pointed out that the opposite may be true: people with depression are
more likely to become addicted to gaming.(Zhaojun Teng et al,, 2021; Ryan V. Labana et al., 2020).

2.4.2 Mental health: Anxiety

The most prevalent mental illnesses are anxiety disorders (Borwin Bandelow & Sophie Michaelis,
2022). Restlessness, feeling tense or agitated, easily becoming tired, having trouble focusing or losing
one's train of thought, impatience, tense muscles, and irritability are all linked to anxiety. According
to (Adwas et al,, 2019), the causes of anxiety can include stress, physical health problems, genetics,
and environmental factors. There is a link between social anxiety and online gaming addiction in
adolescents (Jin Liang Wang et al., 2019). Social anxiety has also been linked to addiction to online
games, smartphones, and the Internet (Kuss, Billieux, & Pontes, 2016). Anxiety and addiction are
interdependent (Dalbudak et al., 2014).

The most prevalent mental illnesses are anxiety disorders (Borwin Bandelow & Sophie Michaelis,
2022). Restlessness, feeling tense or agitated, easily becoming tired, having trouble focusing or losing
one's train of thought, impatience, tense muscles, and irritability are all linked to anxiety. According
to (Adwas et al,, 2019), the causes of anxiety can include stress, physical health problems, genetics,
and environmental factors. Computer games may be used to teach certain courses like history or
mathematics, as well as to assist people develop all of the transversal capabilities commonly referred
to as "soft skills" (e.g., creativity and problem-solving abilities) (Katherine ]. E. Hewett et al., 2020).

According to (Russell Pine et al., 2020), playing video games can also help reduce stress and anxiety
levels. Computer games include a variety of scenarios that elicit good feelings (Daniela Villani et al.,
2018). People search for and are more ready to purchase games that evoke good feelings (such as
happiness and surprise) and enjoyment, which is one of the most often stated reasons for playing
current video games (Hsuan-Yi Chou, 2016). Similar to other forms of entertainment, video games let
people temporarily escape negative situations or feelings in the real world, which helps people avoid
unpleasant emotions such as tension and anxiety (Michelle Colder Carras et al., 2018).

For social anxiety, POSI (Preference for Online Social Interaction) and 4 motives (escape, coping,
fantasy, and recreation) of playing online games can cause social anxiety (Claudia Marino et al., 2020).
Therefore, it is significant, as the individuals contain the urge to escape the real world, as the virtual
world provides an accommodating space for their behaviors. A study also showed that RPGs help
people with social anxiety to feel more relaxed showing their true self in virtual reality (Chen et al,,
2020).

2.4.3 Mental health: Sleeping Disorder

Sleep disorders (or sleep-wake disorders) involve problems with quality, timing, and amount of
sleep, resulting in daytime distress and impairment in functioning (Felix Torres et al., 2020).
According to Aga Khan Hospital (2014), some general types of sleep disorders include respiratory
problems related to sleep, movement disorders, insomnia, diseases of excessive drowsiness, aberrant
sleep-wake patterns (circadian rhythm disorders), and abnormal behavior during sleep
(parasomnias).
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Sleep is essential for health. Healthy sleep is crucial for our mental health and physical restoration
(Kannan Ramar et al.,2021). Diseases that adversely affect sleep can lead to functional impairment,
poor health, and even death(Goran Medic et al., 2017). Sleep deprivation has been shown to increase
the chance of early death. According to a recent analysis of many polls, those who slept fewer than
six hours each night were 10 times more likely to die before their time than people who slept for
seven or nine hours (Troxel et al.,, 2017).

As an increase in gaming levels along with rising rates of sleep problems (Stle Pallesen et al., 2014).
It suggests that understanding the sleep characteristics of problematic gamers could shed light on
this phenomenon, given the similarities in negative outcomes observed in both groups, such as
depression and poor academic achievement. Several mechanisms are proposed for how gaming can
impact sleep, including direct displacement of sleep due to gaming engagement (Liese Exelmans &
Jan Van den Bulck ,2017), arousal from social interactions and game features, and the influence of
screen-emitted blue light on sleep regulation (Front Physiol. 2022). Additionally, physical discomfort
from prolonged gaming and exposure to electromagnetic fields from gaming devices may contribute
to sleep disturbances (Joakim H. Kristensen et al., 2021).

2.5 Mediators

Research has shed light on how various aspects of technology use can lead to negative outcomes
through different mediating factors. For example, studies have shown that addiction to online games
can negatively impact academic performance, learning engagement acting as a bridge between the
two (Sun et al,, 2023). Similarly, excessive use of technological devices is linked to poor academic
performance, mediated by disrupted sleep quality (Saray Ramirez et al.,, 2021). This pattern extends
to other areas - problematic gaming is associated with psychological distress, with poor sleep quality
again playing a mediating role (Qian Wang et al., 2021).

Additionally, the impact of technology continues to extend beyond academic performance. Studies
suggest a link between problematic gaming and psychological problems such as stress and anxiety.
Interestingly, the coping mechanism of playing video games appears to be a mediating factor in this
relationship (Plante et al., 2018). Furthermore, research by Moge et al. (2020) indicates that low
levels of offline social support (PSS) mediate the connection between online game addiction and
depression, with similar findings for video game engagement and depression.

The reach of technology's influence does not stop there. Research suggests a connection between
increased gaming time and poorer physical health, with a decrease in physical activity acting as a
mediator (Joanne DiFrancisco-Donoghue et al., 2022). Interestingly, coping mechanisms seem to play
a dual role. Studies have found that coping mediates the relationship between online game addiction
and video game participation with negative mental health outcomes such as depression, anxiety, and
stress (Clara E. Moge et al., 2020).

Social networks also appear to play a part in mental health. Research suggests a link between social
media use and depression, but, interestingly, social support acts as a mediator in this case (H. Erin
Lee et al,, 2018). Furthermore, the research by Zhang et al. (2022) indicates that perceived academic
stress contributes to depression, with both mobile phone addiction and sleep quality acting as
mediators.

Finally, studies have explored the connection between online game disorder and negative outcomes.
Research by Fazeli et al. (2020) suggests a link between online game disorder and both insomnia and
lower quality of life, with depression, anxiety, and stress (DAS) acting as mediator. Table 1
summarizes the related mediators in this section.

Table 1. Summary of Related Mediators

1V Mediator DV Resources
Online game addiction|Learning engagement Sun et al., 2023

Usage of technological
devices

Academic
Sleeping quality achievement Ramirez et al, 2021
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Psychological distress [Wang et al, 2021
problematic gaming Coplnlg - Psychp loglcal Juliane M. von der
Emotional regulation [Functioning (Mentalf .
— : Heiden et al, 2019
Social interaction health)
Stre'ss U51r.1g video gamesasal. . Addiction Plante, Courtney N. ef]
Anxiety coping mechanism al, 2018
. . . .. . Joanne DiFrancisco-
Gaming time Less physical activity [Physical health Donoghue et al, 2022
Online game addiction Coping - DAS ;
Low offline PSS. Depression "
Copin DAS Clara E. Moge a et al,
Video game| L Depression 2020
engagement Low offline PSS. D
Stress
Depression Guangzhe Yuan,2021
PSU
FOMO
Health anxiety Jon D. Elhai, 2020
Gaming Disorder
mobile hone
Perceived  academidl,qdiction P Zhang et al, 2022
stress . Depression
Sleep quality Zhang et al, 2022
Social Media social support H. Erin Lee et al, 2018
Online Game Disorder [DAS Insomnia Sara Fazeli et al, 2020
Online Game Disorder [DAS life quality Sara Fazeli et al, 2020

Note: DAS (Depression, Anxiety, Stress), PSS (Positive social support), FOMO (Fear of missing out),
PSU (Problematic smartphone use)

2.6 Conceptual framework

Based on Figure 1, it shows the conceptual framework of our research. Mental health, mainly
depression, anxiety, and sleeping disorder, acts as a mediator between the relationships of genres of
games and academic performance as well as physical health. The video games we choose are Role-
Playing Games (RPG) and violent games, acting as our independent variable while academic
performance and physical health act as our dependent variable.

/Dm\‘

epressi

Role-Playing Games Academic
(RPG) Performance

Violent Games Physical Health

QOHM/

Figure 1. Conceptual Framework

The hypotheses based on the conceptual framework are as follows.

H1: There is a significant mediating effect of depression in the relationship between role-playing
games (RPGs) and academic performance.
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H2: There is a significant mediating effect of depression on the relationship between Role-Playing
Games (RPG) and physical health.

H3: There is a significant mediating effect of depression in the relationship between violent games
and academic performance.

H4: There is a significant mediating effect of depression in the relationship between violent games
and physical health.

H5: There is a significant mediating effect of anxiety in the relationship between role-playing games
(RPG) and academic performance.

H6: There is a significant mediating effect of anxiety in the relationship between role-playing games
(RPG) and physical health.

H7: There is a significant mediating effect of anxiety in the relationship between violent games and
academic performance.

H8: There is a significant mediating effect of anxiety in the relationship between violent games and
physical health.

HO: There is a significant mediating effect of sleep disorder in the relationship between role-playing
games (RPG) and academic performance.

H10: There is a significant mediating effect of sleep disorder in the relationship between role-playing
games (RPGs) and physical health.

H11: There is a significant mediating effect of sleeping disorder in the relationship between violent
games and academic performance.

H12: There is a significant mediating effect of sleeping disorder in the relationship between violent
games and physical health.

H13: There is a significant relationship between role-playing games (RPG) and academic
performance.

H14: There is a significant relationship between role-playing games (RPG) and physical health.
H15: There is a significant relationship between role-playing games (RPG) and anxiety.

H16: There is a significant relationship between role-playing games (RPG) and sleeping disorders .
H17: There is a significant relationship between role-playing games (RPG) and depression.
H18: There is a significant relationship between violent games and academic performance.
H19: There is a significant relationship between violent games and physical health.

H20: There is a significant relationship between violent games and anxiety.

H21: There is a significant relationship between violent games and sleeping disorders.

H22: There is a significant relationship between violent games and depression.

H23: There is a significant relationship between anxiety and academic performance.

H24: There is a significant relationship between anxiety and physical health.

H25: There is a significant relationship between depression and academic performance.

H26: There is a significant relationship between depression and physical health.

H27: There is a significant relationship between sleep disorder and academic performance.

H28: There is a significant relationship between sleep disorder and physical health.
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3.0 RESEARCH METHODOLOGY
Population and Sampling Procedure

This study included university students from Malaysia. The reason for selecting them as the target
demographic is to focus on the impact of mental health through video games among university
students. The data involved students from different education levels; foundation, diploma,
undergraduate and postgraduate in which they were enrolled. In this study, the age of below 18 to
more than 24 years in Malaysia constituted the population. In this investigation a simple random
sampling method (SRS) was implemented. The distribution of current education levels comprises 40
pre-universities, 57 diplomas, 180 undergraduates and 25 postgraduates, which totals around 302
university students.

Data Collection

In order to explore the impact of video games towards university students in Malaysia, this research
uses an online platform.

questionnaire as a method to collect data so that there is no restriction on where the respondents
are. The online questionnaire is designed significantly to focus university students as our target
demographic. The questionnaire is shared physically but mainly online through social media
including WhatsApp, Xiaohongshu, Instagram, Facebook, Messenger, WeChat, and Discord to ease the
participation of university students. Data were collected from the 5th of March until 31th of March
2024.

The questionnaire comprises four sections, including the first section. The first section includes the
demographics of the participants. The second to the last section includes questions related to mental
health where it follows the corresponding order; depression, anxiety, and sleeping disorder.
Questions about depression were referenced from PHQ-9 (Patient Health Questionnaire-9) and
questions about anxiety were referenced from GAD-7 (Generalized Anxiety Disorder 7-item scale).
The questions to determine sleep disorder were from questionnaires created by the Alberta Medical
Association.

The structure for the questions is designed using multiple-choice grids. It allows the respondents.
Section B offers 2 rows of the main genre of video games which are Role-Playing Games (RPG) and
Violent games accompanied by a scale of 1 to 5 that determines the number of hours played in the
game namely (1 - None, 2 - <1 Hour, 3 - 1 to 3 Hours, 4 - 4 to 7 Hours, 5 - 8 Hours). This differs from
Section C and Section D where it is measured according to the scale ranging from 1 to 4 namely (1 -
Not at all, 2 - Several days, 3 - More than half of the days, 4 - Nearly every day). However, Section E
introduces an extra option, adjusting the scale where it ranges from 1 to 5 namely (1 - Never, 2 -
Rarely, 3 - Occasionally, 4 - Most Nights/Days, 5 - Always).

Analysis

Data were analyzed using SPSS version 26. The Cronbach alpha test was conducted to test the
reliability of the questionnaire items. H1 until H12 performed mediating analysis using Process
Macro. H13 until H28, except H14, H19, H24, H26 and H28, were verified through Pearson
correlation, whereas the excluded hypothesis was Chi Square.

4.0 RESULTS AND DISCUSSIONS
4.1 Reliability Analysis

The Cronbach Alpha test is conducted to test the reliability of the questionnaire, as shown in Table 3.
The reliability levels for demographics and games individually are poor (0.5-0.59) and acceptable
(0.7-0.79). The reliability level for mental health measurements is excellent (>0.9). Overall, the
reliability level for all the questionnaire items are 0.737 which are acceptable (0.7-0.79).
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Table 3. Reliability level of the Questionnaire item

Questionnaire items section Cronbach’s Alpha Number of
items

Demographics 0.539 3

Games 0.711 2

Depression Measurement 0.908 9

IAnxiety Measurement 0.919 7

Sleep Disorder Measurement 0.915 16

Overall 0.737 37

4.2 Demographics

As shown in Table 4, a total of 302 university students participated in this study, with 18.87% holding
diplomas (Advanced Diplomas, Certificates, or equivalent), 8.28% holding postgraduate degrees
(Masters or PhDs), 13.25% having pre-university qualifications (such as A-Levels, Matriculation,
Foundation, or STPM), and the majority, 59.60%, having Undergraduate degrees (Bachelor's or
Professional Qualifications such as ACCA, CPA, CIA, etc.). With 302 participants who participated in
the study, 43.38% are female respondents, while 56.62% are male. In terms of age distribution,
1.98% were 18 or below, 86.75% fell within the age bracket, and 11.26% were 24 years old.

Table 4. Demographics of the participants

Frequency Percentage
Gender Male 171 56.62%
Female 131 43.38%
Age <18 6 1.98%
19-23 262 86.75%
224 34 11.26%
BMI <18.5 83 27.485
18.5-24.9 180 59.60%
25.0-29.9 30 9.935
>30.0 39 12.91%
CGPA 0.00-2.00 2 0.66%
2.01-2.50 4 1.32%
2.51-2.74 7 2.32%
2.75-3.50 77 25.50%
3.51-3.74 95 31.46%
3.75-4.00 104 34.44%
N/A 13 4.30%
Education Diploma (Advanced Diploma, | 57 18.87%
Level Certificates or equivalent)
Postgraduate (Master, PhD) 25 8.28%
Pre-university (A-level, Matriculation, | 40 13.25%
Foundation, STPM)
Undergraduate (Bachelor/ Professional | 180 59.60%
Qualification - [ACCA, CPA, CIA etc])
TOTAL: 302

Pattern of RPGs and Violent Games Based on Demographic

Based on Figure 2, it distributes students across different educational levels based on the amount of
time they spend playing RPG games in a week. Figure 2 shows that most of the pre-university
students are not playing RPG games in a week, which is 37.5%. Conversely, most of the postgraduate
students spend 1-3 hours playing RPG games, which is 52%. Furthermore, the highest average time
spent playing games among students at different educational levels is 1-3 hours. Based on Figure 3,
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it distributes students across different educational levels based on the amount of time they spend
playing violent video games in a week. Figure 3 shows that most pre-university students are not
playing violent games in a week, which is 52.5%. Conversely, most postgraduate students spend 1-3
hours playing violent games, which is 52.0%. Furthermore, the highest average time spent playing
games among students at different educational levels is not playing violent games. These data suggest
that post-graduate students tend to dedicate more time to RPG games and violent video games
compared to other groups. Preuniversity students appear to have the least amount of time spent on
RPG games and violent video games, with a majority not playing at all.

Student spent how much time
in playing RPG games in a week
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30.00%

20.00%
10.00% I I I I I
i i ail. ull

0.00%
None <lhour 1hour-3hour 4hour-7hour =8 hour

M Pre-University M Diploma M Undergraduate M Postgraduate

Figure 2. Students at different education level spending how much time in playing RPG
games in a week

Student spent how much time
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Figure 3. Students in different levels of education spend how much time in playing violent
games in a week.

Mental Health Demographics

Based on Figure 4, depression severity levels among participants were distributed as follows: 23
people (7.62%) reported no depression, 63 (20.86%) had minimal depression (1-4 range), 98
(32.45%) had mild depression (5-9 range), 64 (21.19%) experienced moderate depression (10-14
range), 30 (9.93%) reported moderately severe depression (15-19 range) and 24 (7.95%) had severe
depression (20-27 range), totaling 302 participants in the analysis.

The of anxiety of severity levels among participants were as follows: 124 individuals exhibited
minimal anxiety (0-4 range), 84 showed mild anxiety (5-9 range), 63 experienced moderate anxiety
(10-14 range) and 31 had severe anxiety (15-21 range), with a total of 302 participants included in
the analysis.

The severity levels among participants were distributed as follows: 152 individuals (50.33%)
exhibited minimal sleep disorder (0-12 range), 86 (28.48%) showed mild sleep disorder (13-24
range), 38 (12.58%) experienced moderate sleep disorder (25-36 range), 7 (2.32%) had moderately
severe sleep disorder (37-48 range) and 19 (6.29%) had severe sleep disorder (49-64 range). This
represented a total of 302 participants in the analysis, with percentages totaling 100%.
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Mental Health
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Figure 4. Severity of Mental Health among University Students in Malaysia
4.3 Hypothesis analysis

Based on Table 5, the p value for violent game duration and the level of anxiety level is 0.000, which
below 0.05, with correlation 0.205, this shows a positive relationship between RPG game duration
and anxiety level; therefore, we accept H15. The study also revealed the positive relationship
between the duration of the RPG game and sleeping disorder level with a value of p value = 0.004,
correlation = 0.164, indicating that H16 is true and acceptable. Meanwhile, the duration of the the
duration of the RPG game also has a positive relationship with the level of depression, with p = 0.000
and correlation = 0.261, therefore H17 is accepted. Meanwhile, the relationship between violent
games and BMI is positive (chi-square value = 21.492*) and significant (p = 0.044 <= 0.05), this
indicates that H19 is also true and acceptable. Furthermore, the p value for the duration of violent
games and anxiety is 0.000, which is below 0.05, with correlation 0.249, which shows a positive
relationship between violent game duration and anxiety level, therefore we accept H20. The study
also revealed a positive relationship between the duration of violent games and sleeping disorder
level with the p value = 0.001 , correlation = 0.198, which indicates H21 is true and acceptable.
Meanwhile, RPG game duration also has a positive relationship with the level of depression, with p =
0.000 and correlation = 0.291; therefore, H22 is accepted. In addition to that, anxiety shows a
significant positive relationship with BMI (physical health), with chi-square value of 26.661 and a p
value of 0.032 (p <= 0.05), therefore, H24 is accepted.

Table 5. Pearson correlation between RPG games, Violent games, depression, anxiety, sleep
disorder, CGPA and Chi square for BMI

. Slee
Depression Anxiety Disollj‘der CGPA  BMI

RPG Games

Pearson’s Correlation 2617 205%** .164* .012 -

Chi Square - - - - 15.857

Sig. (2-tailed) .000 .000 .004 .830 .198
Violent Games

Pearson’s Correlation 29717 249%** .198%** .047 -

Chi Square - - - - 21.492*

Sig. (2-tailed) .000 .000 .001 416 .044
Depression

Pearson’s Correlation - - - .020 -

Chi Square - - - - 8.835

Sig. (2-tailed) - - - .729 453
Anxiety

Pearson’s Correlation - - - .048 -

Chi Square - - - - 26.661*

Sig. (2-tailed) - - - 410 .032
Sleep disorder

Pearson’s Correlation - - - .021 -

Chi Square - - - - 6.134

Sig. (2-tailed) - - - 717 .909
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Note: p*<0.05, **p<0.01, ***p<0.001
4.4 Mediation Analysis
Based on Table 6, depression, anxiety, and sleep disorder show no mediating effect (p >= 0.05)

between RPG and academic performance, RPG and Physical Health, Violent Games and Academic
Performance, Violent Games and physical health. Therefore, we reject H1, H2, H3, H4, H5, and H6.

Table 6. Mediator analysis

Depression Anxiety Sleep Disorder
RPG Games — Academic performance
DE 261 .205 164
IE (BootLLCI, BootULCI) .0049 (--0235,|.0101 (-.1182,.1239) |.0033 (-.0125,.0252)
.0350)
RPG Games — Physical Health
DE 261 .205 164
IE (BootLLCI, BootULCI) -.0125(-.0301, -.0065(-.0180,.0777) |-.0020 (-.0223,.0729)
.0024)
Violent Games — Academic performance
DE .0485 .0404 .0481
IE (BootLLCI, BootULCI) .0022 (-.0301,|.1030(-0183,.0420) |.0026 (-.0166,.0275)
.0355)
Violent Games — Physical Health
DE .0105 .0049 -0.003
IE (BootLLCI, BootULCI) -.0125(-.0324, -.0069(-.0229,.0076) |-.0016(-.0155,.0084)
.0047)

Note: p*<0.05, **p<0.01, ***p<0.001
4.5 DISCUSSION

Video Games

Malaysian video game industry, with a projected CAGR of 10.9% and a market volume expected to
reach US$168 million by 2023. This indicates a strong and growing interest in video games within
the Malaysian population(The Malaysia Reserve, 2024). Statista’s market forecast predicts an
expansion of the user base within the Malaysian video game market, reaching 7.0 million users by
2027. This further emphasizes the increasing popularity of video games(Statista Market Forecast,
n.d.). Based on statista data (Umair Bashir, 2024), that shows the student spending 1-5 hours is the
most people willing to spend playing games, which is 27% and the following are spending 6-8 hours
which is 18%. But in our analysis in Figures 2 and Figure 3, we can see that the highest average that
students at different education levels spend time playing video games is not playing games and 1-3
hours in a week. The reason behind our analysis may be that students in these education levels are
busy with studies because they focus more on their academics compared to spending time on playing
video games. Besides, based on research of Front Psychol (2023), studies indicate, when related to
time perspective, that future orientation has a positive relationship with higher academic levels.
Postgraduate students might have more flexible time compared to students at lower educational
levels. This could be due to potentially less demanding coursework, fewer required classes, or a more
flexible academic schedule. With more flexible time, post-graduate students might have a larger
window for leisure activities like gaming, potentially falling within the 1-3 hour playtime range.
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Hence, more research is required to explore the complex relationships between the education level
of a student and the amount of time in playing games.

The main limitation of the study includes the generalizability of the results, as factors like the
intensity of gameplay, social interaction within games, or even the context in which it involves sitting,
standing, or even moving have not been taken into consideration. In addition to the factors
mentioned, it is important to acknowledge the potential confounding variables such as lifestyle
factors, family dynamics, and socioeconomic status as these might influence the results.

Video Games on Mental Health

In our study, both RPG players and violent gamers have higher levels of depression, anxiety, and sleep
disorder. For sleep disorders, our study revealed that longer gaming durations can cause lower
sleeping quality. This aligns with previous research (Pietro Muratori et al.,2023). This is due to the
increased use and reduced sleep duration. Each additional hour of tablet use is associated with 15.6
minutes less total sleep (Celeste H. M. Cheung et al, 2017). This finding highlights the relevance of
scheduling video game playtime. Pre-sleep habits significantly impact teenagers' sleep quality (Sonia
Chindamo et al., 2019). Likewise, research demonstrates strong correlations between time spent
playing video games just before bed and the occurrence of sleep disorders (Jasper Wolfe et al., 2014).

For depression, our study revealed that longer games are positively associated with depression level.
This aligns with previous research (Zhaojun Teng et al.,2021). This may be related to the sleep
disorder we discuss above, where depression is linked to both a reduction in deep sleep (slow wave
sleep) and heightened alertness at night (arousal). These study participants acknowledged that
neglecting sleep due to ignoring fatigue caused by excessive online gaming can contribute to
depressive symptoms (CaiJun Dai et al., 2019; Jodo Dinis et al). However, there is a possibility that
people with depression are more likely to get gaming addiction(Zhaojun Teng et al, 2021; Ryan V.
Labana et al, 2020). But some research shows that casual gaming is effective in treating depression
(Marta Ruiz et al, 2022;Magdalena Kowal et al.,2021).

For anxiety, POSI (Preference for Online Social Interaction) and 4 motives (escape, coping, fantasy,
and recreation) of playing online games can cause social anxiety (Claudia Marino et al., 2020).
Therefore, it is significant, as this might be due to individuals containing the urge to escape the real
world, as the virtual world provides an accommodating space for their behaviors. RPGs help people
with social anxiety to feel more relaxed showing their true self in virtual reality (Chen et al., 2020).

In our study, violent games and RPG games are both positively associated with mental health
(anxiety, sleep disorder, and depression). However, their effects on mental health differ from each
other in terms of effect strength. The average increase in anxiety level, sleeping disorder level, and
depression level in violent games are all higher than in RPG games, which means playing RPG games
may have a healthier impact compared to violent games. One of the possible reasons behind this is
the mechanism of video game addiction that varies between game types (Jinyu Guan et al, 2022).

The main limitation of the study includes the generalizability of the results, as factors such as
intensity of gameplay, social interaction within games, or even the context in which it involves sitting
or standing have not been taken into consideration. In addition to the factors mentioned, it is
important to acknowledge the potential confounding variables such as lifestyle factors, family
dynamics, and socioeconomic status as these might influence the final results.

Video Games on Physical Health

In our study, role-playing games (RPGs) are not associated with poor physical health, whereas violent
games do. This may be supported when the findings of an article show that food insecurity is one of
the reasons that leads to an increased number of days with poor physical health among university
students (P < 0-0001) (Hagedorn et al., 2021). Furthermore, fitness role-playing games (RPGs) such
as Shikudo Inc, increased the level of physical activity level and induced motivation to learn their
exercise content (Zulkifli & Danis, 2022).
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Since physical activity was significantly related to life satisfaction (Urchaga et al., 2020), in contrast
to role-playing games, life satisfaction was found to be lower when 20.6% of the participants saw
violent content on purpose and agreed that video games could make them violent (Ramirez et al,,
2021).

One research indicates that engaging in video games is negatively associated with physical activity,
especially among undergraduate men (Puolitaival et al., 2020). In fact, it aligns with our study which
shows that playing video games will have higher sedentary time (p < 0.001) which may lead to
possible poor physical health (Cabanas-Sanchez et al., 2020). Another biased yet high-risk study
reported only descriptive statistics where 40% of video gamers does not engage in any variety of
physical activity (DiFrancisco Donoghue et al., 2019). In comparison, a study with low risk of bias
showcased zero correlation between video games and sedentary behavior (Rudolf et al., 2020). For
instance, the preliminary results of the research evidently show that 73% of eSports players meet
the physical activity criteria potentially because of their main motive, which is to stay healthy and
improve their physical capacity. Unlike class video games or other screen-based activities, it requires
the participation of participants to move their bodies to progress (Pelletier et al., 2020). Apart from
that, a study conducted in Hong Kong rejected our hypothesis by indicating that high-intensity
gaming is associated with lower levels of physical activity (Kwok et al., 2021).

Video Games on Academic Performance

In our study, the duration of video games is not associated with academic performance. This is
aligned with (Kwok et al., 2021) research. In fact, in our study, the academic performance is slightly
better than that of non-players, this may be because even though some research found that online
game disorder can affect IQ (Jon Hwan Jang et al, 2021) and academic performance (Kwok et al.,
2021), alimitation is within our study : the duration that we are using in this study as the independent
variable may not have a linear relationship with the gaming disorder . In fact, the study shows that
to show an effect on the gaming disorder, a person needs to use more than half of his total free time
for his total free time or more than 20 hours gaming time for a week, while moderate players are not
affected (Braz. J. Psychiatr et al., 2020). Also a study shows that moderate players can get better
academic performance (Dr. Fernando Gémez-Gonzalvo et al., 2020). This means game duration may
not be linearly associated with gaming disorder, but only heavy gaming duration is associated with
gaming disorder that can cause low IQ (Joon Hwan Jang et al., 2021) and academic performance
(Kwok et al,, 2021). Additionally, there is a possibility that academic performance can avoid gaming
disorders (Nazir Hawi et al, 2024), however there is no sufficient evidence to support this statement.

Mental Health on Academic Performance and Physical Health

Our study examined the relationship between mental health, which is depression, anxiety, and sleep
disorder, and both academic performance and physical health. In our result, contrary to our initial
hypotheses, our analysis revealed that there was no significant correlation between mental health
and both academic performance and physical health, except for anxiety. On the contrary, anxiety is
shown to be significant for physical health.

One of the possible reasons is the bias of data collection. There is a bias in which the data that are
obtained mainly originate from university students who face relatively less mental health problems.
Based on Figure 4, we can categorize individuals with scores falling within the ranges of “no”,
"minimal," and "mild" as experiencing fewer mental health problems. On the contrary, those who fall
within the ranges of "moderate,” "moderately severe” and "severe" can be categorized as
experiencing more serious mental health issues. Furthermore, it should be noted that the categories
representing fewer mental health issues collectively represent a significant portion of the data.
Specifically, these categories encompass 61% of the total of respondents for depression, 69% for
anxiety, and 79% for sleep disorders. This highlights the prevalence of milder mental health concerns
within the sampled population. Another possible reason for the result is academic performance and
physical health are influenced by a multitude of factors beyond mental health alone. Socioeconomic
status, access to healthcare, lifestyle choices, genetics, and environmental factors all play a significant
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role in shaping these outcomes. Therefore, the impact of mental health on academic and physical
health can be diluted or overshadowed by other influential factors.

It is also important to consider the limitations of measurement tools and methodologies used to
assess mental health, academic performance, and physical health. Variability in assessment
instruments, sample characteristics, and data collection methods may contribute to inconsistent
findings and obscure true relationships between variables. In short, the relationship between video
games, mental health, academic performance, and physical health is complex and multifaceted. While
mental health undoubtedly plays a critical role in overall well-being, its impact on specific outcomes
may be nuanced and influenced by a myriad of individual and contextual factors. More research is
needed to better understand the interaction between mental health and other aspects of human
functioning.

Discussion of mediating analysis

The mediators in our study include levels of anxiety, depression, and sleep disorder. Although gaming
is associated with poor mental health, it was insignificant for academic performance and physical
health. Basically, the mediating role of mental health is insignificant for video games and academic
performance, as well as physical health.

The role of mental health as a mediating effect towards physical health is insignificant. Physical
activity could be a possible mediator as one study found that a group of college esports players was
significantly less active (1.7 + 1.9 days/week; 39.5 + 40.4 min/day) and led to a higher body mass
index (BMI) (23.7 # 3.3) that is considered overweight. Furthermore, the lack of engagement in
physical activity was mainly associated with their beliefs about improving their gaming performance
(DiFrancisco Donoghue et al.,, 2022). Interestingly, Rudolf et al. (2020) showed similar findings.

In terms of mental well-being, another study found that depression, stress, and anxiety (DAS)
mediates the associations between internet gaming disorder and insomnia (Fazeli et al,, 2020). It
may be similar, as social interaction and emotional regulation may play a role for gamers who
preferred role-playing games, one study concluded that video gamers are more likely to be shy and
have a lower self-esteem, which is reported to have fewer offline connections (Von Der Heiden et al,,
2019).

One of the reasons behind the relationship between the insignificance of mental health and academic
performance is the engagement with learning. Learning engagement may be the main mediator for
video game addiction and academic performances as it negatively affects their emotional, behavioral,
and cognitive engagement, which in turn affects their academic achievements. In other words,
learning engagement is the sense of motivation to participate academically, students who have a low
learning engagement will have a poor academic performance. (Sun et al., 2023). Interestingly, a study
suggested that sleep deprivation had a mediating effect between the usage of technological devices
and academic achievements. With evidence, it shows that students who had fewer than 8 hours of
sleep are exposed to higher chances of a lower GPA (Ramrez et al., 2021). However, the study did not
take into account the genre of games which are RPG and Violent games but did question whether the
participants are purposely exposed to violent content. In fact, our study presented that the mediating
effect of sleeping disorders had an insignificant relationship with academic performance (p > 0.05)
but a significant effect with both genres of games (p < 0.05). In particular, our study had a small
sample size (N = 302) compared to Ramirez et al. (2021) (N = 2440) and the lack of additional
confounding factors such as cyberbullying and indicators of addiction to video games. Therefore,
more research is required to explore the complex relationships between sleep, gaming behavior, and
academic performances.

Importantly, there were limitations in this study that were measurement problems. Physical health
was mainly measured using categorical values, which were calculating body mass index (BMI) and
categorizing them. Mediating analysis which was conducted in Process Macro requires the variables
to be numerical; hence physical health had an invalid and unreliable result. Therefore, more research
is required to address these findings.
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Additional Analysis: Anova Analysis on Physical Health
H19: There is a significant relationship between violent games and physical health.

On the basis of the analysis of Chi-square, the sig. for H19 is significant at.007 and therefore H19 is
not rejected if the analysis is also conducted in a one-way Anova. This could be due to long hours of
engagement with video game participation, sleeping quality will be greatly impacted (Emin Altintas
etal,, 2019), while bad sleeping quality can lead to higher BMI (Giovanna Muscogiuri et al, 2020). In
addition to that, lack of physical activity might be one of the factors, while a longer duration can cause
low levels of physical activity (Kwok et al., 2021).

5.0 CONCLUSIONS

In conclusion, this study has investigated the relationship between RPG and violent video games,
mental health, academic performance, and physical health among university students. By
highlighting the mediating effect of mental health, our findings show that mental health does not play
arole in affecting video games and academic performance or physical health. In addition to that, our
study found that video games, especially RPGs and violent video games, showed a significant impact
on mental health at around p < 0.01. It is clear that video games play a significant impact on mental
health, which in turn does not affect physical health and academic performance. However, university
students may have other factors that are not taken into account that affect academic performance
and physical health, such as food insecurity, poor learning engagement, issues of attachment towards
technology, sedentary behavior, and much more to be discussed for future researchers.

From the above research, the main limitation of the study as previously mentioned is the inability to
generalize findings, as it overlooks gaming settings and context as well as demographic factors that
could potentially provide a significant impact towards our result. Future research should aim to
address these limitations by incorporating more diverse and representative samples, using
longitudinal designs to explore causal relationships, and considering contextual variables that can
influence the observed associations. It is also interesting to explore the difference between countries,
as convenient sampling was used only in Malaysian tertiary institutions.

Despite these limitations, the question has arisen: Does the impact vary across different genres of
video games? This highlights the importance of further investigation, as video games contain a wide
range of categories that are favored by different populations and demographics. Although there is a
lot of research surrounding video games with different demographics, it is best to understand that
students represent a key audience that engages with video games from a young age, especially in the
years to come. This will be informative and act as a blueprint for policy makers, video game creators,
educators, and healthcare professionals in Malaysia.

6.0 REFERENCES

Adelantado-Renau, M., Moliner-Urdiales, D., Cavero-Redondo, I., Beltran-Valls, M.R.,, Martinez-
Vizcaino, V., Alvarez-Bueno, C. (2019). Association Between Screen Media Use and Academic
Performance Among Children and Adolescents: A Systematic Review and Meta-analysis.
JAMA Pediatr. 173(11), 1058-1067. https://doi.org/10.1001 /jamapediatrics.2019.3176

Adwas, A. Jbireal, ], Azab, A. (2019). Anxiety: Insights into Signs, Symptoms, Etiology,
Pathophysiology, and Treatment. The South African journal of medical sciences. 2, 80-91.

Adzic, S., Al-Mansour, ]., Naqvi, H. A., & Stamboli¢, S. (2021). The impact of video games on Students’
educational outcomes. Entertainment Computing. 38,
100412.https://doi.org/10.1016/j.entcom.2021.100412

Altintas, E., Karaca, Y., Hullaert, T., & Tassi, P. (2019). Sleep quality and video game playing: Effect of
intensity of video game playing and mental health. Psychiatry Research. 273, 1-810.
https://doi.org/10.1016/j.psychres.2019.01.030

23929


https://doi.org/10.1001/jamapediatrics.2019.3176
https://doi.org/10.1016/j.entcom.2021.100412
https://doi.org/10.1016/j.psychres.2019.01.030

Ting et al. Exploring Video Games Impact on Mental Health

Altintas, E., Karaca, Y., Hullaert, T., & Tassi, P. (2019). Sleep quality and video game playing: Effect of
intensity of video game playing and mental health. Psychiatry research,273, 487-492.
https://doi.org/10.1016/j.psychres.2019.01.030

Aman, M. S, Elumalai, G., Zamri, N. N. N,, Ponnusamy, V., Mamat, S., Sharif, S., Ismail, H., Arshad, M. M.,
Suradi, N. R,, & Imran, F. H. (2024). Sport, Exercise, Recreation and e-Sport Participation in
Malaysia. International Journal of Human Movement and Sports Sciences, 12(1), 78-83.
https://doi.org/10.13189/saj.2024.120110

Arenas, D. L., Viduani, A., & Araujo, R. B. (2022). Therapeutic Use of Role-Playing Game (RPG) in Mental
Health: A  Scoping Review. Simulation &  Gaming, 53(3), 285-311.
https://doi.org/10.1177/10468781211073720

Baker, L.S., Turner, 1.]. & Kotera, Y. (2022). Role-play Games (RPGs) for Mental Health (Why Not?): Roll
for  Initiative. Int ] Ment Health Addiction 21, 3901-3909 (2023).
https://doi.org/10.1007/s11469-022-00832-

Bandelow, B., & Michaelis, S. (2015). Epidemiology of anxiety disorders in the 21st century. Dialogues
in clinical neuroscience, 17(3), 327-335.
https://doi.org/10.31887/DCNS.2015.17.3 /bbandelow

Bandelow,B., Michaelis,S. (2022). Epidemiology of anxiety disorders in the 21st century. Dialogues in
Clinical Neuroscience. 17(3), 327-335.
https://www.tandfonline.com/doi/full/10.31887/DCNS.2015.17.3 /bbandelow

Bargeron, A. H, & Hormes, ]J. M. (2017). Psychosocial correlates of internet gaming disorder:
Psychopathology, life satisfaction, and impulsivity. Computers in Human Behavior. 68, 388-
394. https://doi.org/10.1016/j.chb.2016.11.029

Barrera, F. & Venegas-Muggli, ].I. (2020). The impact of role-playing simulation activities on higher
education students’ academic results. Taylor and Francis Online. 58(3), 305-315.
https://www.tandfonline.com/doi/full/10.1080/14703297.2020.1740101

Bhugra D, Till A, Sartorius N (2013). What is mental health? International Journal of Social Psychiatry.
59(1),3-4. https://journals.sagepub.com/doi/full/10.1177/00207640124633154#bibr3-
0020764012463315

Burén, ]., Nutley, S. B., & Thorell, L. B. (2023). Screen time and addictive use of gaming and social media
in relation to health outcomes. Frontiers in psychology, 14, 1258784.
https://doi.org/10.3389 /fpsyg.2023.1258784

Cabanas-Sanchez, V., Garcia-Cervantes, L., Esteban-Gonzalo, L., Girela-Rején, M. ], Castro-Pifiero, J., &
Veiga, S. L. (2020). Social correlates of sedentary behavior in young people: The UP&DOWN
study. Journal of Sport and Health Science/Journal of Sport and Health Science. 9(2), 189-196.
https://doi.org/10.1016/j.jshs.2019.03.005

Carras, M. C., Van Rooij, A. ], Spruijt-Metz, D., Kvedar, |. C., Griffiths, M. D., Carabas, Y., & Labrique, A.
(2018). Commercial Video Games As Therapy: A New Research Agenda to Unlock the
Potential of a Global Pastime. Frontiers in Psychiatry.
https://doi.org/10.3389/fpsyt.2017.00300

Chen, A, Mari, S., Grech, S., & Levitt, ]. N. (2020). What We Know About Massively Multiplayer Online
Role-Playing  Games. @ Harvard  Review of  Psychiatry. 28(2), 107-112.
https://doi.org/10.1097 /hrp.0000000000000247

Chiu, F. Y., & Hsieh, M. L. (2017). Role-playing game based assessment to fractional concept in second
grade mathematics. Eurasia Journal of Mathematics, Science and Technology Education,
13(4), 1075-1083. https://doi.org/10.12973 /eurasia.2017.00659a

Chou, H.Y., Wang, S.J. (2016). The Effects of Happiness Types and Happiness Congruity on Game App
Advertising and Environments. Electronic Commerce Research and Applications. 20.

23930


https://doi.org/10.1016/j.psychres.2019.01.030
https://doi.org/10.13189/saj.2024.120110
https://doi.org/10.1177/10468781211073720
https://doi.org/10.1007/s11469-022-00832-y
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
https://www.tandfonline.com/doi/full/10.31887/DCNS.2015.17.3/bbandelow
https://doi.org/10.1016/j.chb.2016.11.029
https://www.tandfonline.com/doi/full/10.1080/14703297.2020.1740101
https://journals.sagepub.com/doi/full/10.1177/0020764012463315#bibr3-0020764012463315
https://journals.sagepub.com/doi/full/10.1177/0020764012463315#bibr3-0020764012463315
https://doi.org/10.3389/fpsyg.2023.1258784
https://doi.org/10.1016/j.jshs.2019.03.005
https://doi.org/10.3389/fpsyt.2017.00300
https://doi.org/10.1097/hrp.0000000000000247
https://doi.org/10.12973/eurasia.2017.00659a

Ting et al. Exploring Video Games Impact on Mental Health

https://www.researchgate.net/publication/308004456 The Effects of Happiness Types a
nd Happiness Congruity on Game App Advertising and Environments

Lun, C.C.K, Rong, T.H,, Seng, L.K,, Chew, C,, Ni, C,, Thinakaran, R,, Tin, T.T. & Batumalay, M. (2022). A
case study on the impact of video games towards Malaysian youth. Journal of Theoretical and
Applied Information Technology, 100(19).
https://www.jatit.org/volumes/Vol100N019/36Vo0l100No19.pdf

Clara, E., Moge, Daniela, M., Romano. (2020). Contextualising video game engagement and addiction
in mental health: the. ScienceDirect. 6(11), E05340.
https://www.cell.com /heliyon/pdf/S2405-8440(20)32183-6.pdf

Dai, C.].,, Qiu, H.H., Huang, Q.Q., Hy, P.L., Hong, X.C,, Ty, ].W,, Xie, Q.L., Li, H.Y., Ren, W.W.,, Ni, S.H. & Chen,
F.J. (2019). The effect of night shift on sleep quality and depressive symptoms among Chinese
nurses. Neuropsychiatric Disease and Treatment. 15, 435-440.
https://www.tandfonline.com/doi/full/10.2147 /NDT.S190689

Dalbudak, E., & Evren, C. (2014). The relationship of Internet addiction severity with Attention Deficit
Hyperactivity Disorder symptoms in Turkish University students; impact of personality
traits, depression and anxiety. Comprehensive psychiatry, 55(3), 497-503.
https://doi.org/10.1016/j.comppsych.2013.11.018

Deng, Y., Cherian, ., Khan, N. U. N, Kumari, K, Sial, M. S., Comite, U., Gavurova, B., & Popp, ]. (2022).
Family and Academic Stress and Their Impact on Students’ Depression Level and Academic
Performance. Frontiers in Psychiatry. https://doi.org/10.3389 /fpsyt.2022.869337

Desai, V., Gupta, A., Andersen, L. et al (2021). Stress-Reducing Effects of Playing a Casual Video Game
among Undergraduate Students. Trends in Psychol. 29, 563-579.
https://doi.org/10.1007 /s43076-021-00062-6

DiFrancisco-Donoghue, ]., Balentine, ]., Schmidt, G., & Zwibel, H. (2019). Managing the health of the
eSport athlete: an integrated health management model. BM] Open Sport & Exercise Medicine.
5(1), e000467. https://doi.org/10.1136/bmjsem-2018-000467

DiFrancisco-Donoghue, ], Werner, W. G., Douris, P. C., & Zwibel, H. (2022). Esports players, got muscle?
Competitive video game players’ physical activity, body fat, bone mineral content, and muscle
mass in comparison to matched controls. Journal of Sport and Health Science/Journal of Sport
and Health Science. 11(6), 725-730. https://doi.org/10.1016/j.jshs.2020.07.006

DiFrancisco-Donoghue, J., Werner, W. G., Douris, P. C., & Zwibel, H. (2022). Esports players, got muscle?
Competitive video game players’ physical activity, body fat, bone mineral content, and muscle
mass in comparison to matched controls. Journal of Sport and Health Science /Journal of Sport
and Health Science. 11(6), 725-730. https://doi.org/10.1016/j.jshs.2020.07.006

Dinis, ]. P., & Braganca, M. (2018). Quality of Sleep and Depression in College Students: A Systematic
Review. Sleep Science. https://doi.org/10.5935/1984-0063.20180045

Drummond, A., & Sauer, . D. (2020). Timesplitters: Playing video games before (but not after) school on
weekdays is associated with poorer adolescent academic performance. A test of competing
theoretical accounts. Computers and Education/Computers & Education. 144, 103704.
https://doi.org/10.1016/j.compedu.2019.103704

Elhai, ].D., McKay, D., Yang, H., Minaya, C., Montag, C., Asmundson, G.J.G. (2021). Health anxiety related
to problematic smartphone use and gaming disorder severity during COVID-19: Fear of
missing out as a mediatorr Hum Behav & Emerg Tech. 3(1), 137-146.
https://doi.org/10.1002 /hbe2.227

Exelmans, L. and Van den Bulck, J. (2017). Bedtime, shuteye time and electronic media: sleep
displacement is a  two-step process. ] Sleep Res, 26, 364-370.
https://doi.org/10.1111 /jsr.12510

23931


https://www.researchgate.net/publication/308004456_The_Effects_of_Happiness_Types_and_Happiness_Congruity_on_Game_App_Advertising_and_Environments
https://www.researchgate.net/publication/308004456_The_Effects_of_Happiness_Types_and_Happiness_Congruity_on_Game_App_Advertising_and_Environments
https://www.jatit.org/volumes/Vol100No19/36Vol100No19.pdf
https://www.cell.com/heliyon/pdf/S2405-8440(20)32183-6.pdf
https://www.tandfonline.com/doi/full/10.2147/NDT.S190689
https://doi.org/10.1016/j.comppsych.2013.11.018
https://doi.org/10.3389/fpsyt.2022.869337
https://doi.org/10.1007/s43076-021-00062-6
https://doi.org/10.1136/bmjsem-2018-000467
https://doi.org/10.1016/j.jshs.2020.07.006
https://doi.org/10.1016/j.jshs.2020.07.006
https://doi.org/10.5935/1984-0063.20180045
https://doi.org/10.1016/j.compedu.2019.103704
https://doi.org/10.1002/hbe2.227
https://doi.org/10.1111/jsr.12510

Ting et al. Exploring Video Games Impact on Mental Health

Fachrul A. Nasution, Effendy,E., Mustafa M. Amin (2019). Internet Gaming Disorder (IGD): A Case
Report of Social Anxiety. Open Access Macedonian Journal of Medical Sciences. 7(16), 2664-

2666. https: //www.ncbi.nlm.nih.gov/pmc/articles/PMC6876823 /pdf/OAM]MS-7-2664.pdf

Fazeli, S., Zeidi, I. M., Lin, C., Namdar, P., Griffiths, M. D., Ahorsu, D. K., & Pakpour, A. H. (2020).
Depression, anxiety, and stress mediate the associations between internet gaming disorder,
insomnia, and quality of life during the COVID-19 outbreak. Addictive Behaviors Reports. 12,
100307. https://doi.org/10.1016/j.abrep.2020.100307

Felix Torres, M.D., MBA, FACHE DFAPA CCHP MH (2024) What are Sleep Disorders?

dlsorders# ~:text= Sleep%ZOdlsorders%ZO

Fernando, ]J. (2024). Consumer Price Index (CPI): What It Is and How It's Used. Investopedia.
https://www.investopedia.com/terms/c/consumerpriceindex.asp#:~:text=The%20Consu

mer%20Price%20Index%20is,the%20Bureau%200f%20Labor%?20Statistics

Frainer, J., & Janeiro, I. N. (2023). Career flexibility and its relation to time perspective: a study with
college students in the Portuguese context. Frontiers in psychology, 14, 1078752.
https://doi.org/10.3389 /fpsyg.2023.1078752

Giustiniani, ]., Nicolier, M., Pascard, M., Masse, C., Vandel, P., Bennabi, D., Achab, S., Mauny, F., & Haffen,
E. (2022). Do Individuals with Internet Gaming Disorder Share Personality Traits with
Substance-Dependent Individuals? International journal of environmental research and
public health, 19(15), 9536. https://doi.org/10.3390/ijerph19159536

Griffiths, M. D., Kuss, D. ], Billieux, ]., & Pontes, H. M. (2016). The evolution of Internet addiction: A
global perspective. Addictive Behaviors.53, 193-195.
https://doi.org/10.1016/j.addbeh.2015.11.001

Gros, L., Debue, N, Lete, J., & van de Leemput, C. (2020). Video Game Addiction and Emotional States:
Possible Confusion Between Pleasure and Happiness?. Frontiers in psychology, 10, 2894.
https://www.ncbi.nlm.nih.gov/pmc/articles /PMC6996247

Guan, J., & Chen, T. (2023). Exploring Addiction Mechanism of Different Game Types. Journal of
Education, Humanities and Social Sciences.8, 1490-1496.
https://doi.org/10.54097 /ehss.v8i.4509

Hagedorn, R. L., Olfert, M. D., MacNell, L., Houghtaling, B., Hood, L. B., Roskos, M. R. S., Goetz, ]., Kern-
Lyons, V., Knol, L. L., Mann, G., Esquivel, M., Hege, A., Walsh, ]., Pearson, K., Berner, M,
Soldavini, ]., Steeves, E. A., Spence, M., Paul, C., Fontenot, M. (2021). College student sleep
quality and mental and physical health are associated with food insecurity in a multi-campus
study. Public Health Nutrition. 24(13), 4305-4312.
https://doi.org/10.1017/s1368980021001191

Hartanto, A., Toh, W. X,, & Yang, H. (2018). Context counts: The different implications of weekday and
weekend video gaming for academic performance in mathematics, reading, and science.
Computers and Education/Computers & Education. 120, 51-63
https://doi.org/10.1016/j.compedu.2017.12.007

Hawi, N., & Samaha, M. (2024) Relationships of gaming disorder, ADHD, and academic performance in
university = students: A mediation analysis. PLoS ONE 19(4): e0300680.
https://doi.org/10.1371 /journal.pone.0300680

Hewett, K. ]. E., Zeng, G., & Pletcher, B. C. (2020). The Acquisition of 21st-Century Skills Through Video
Games: Minecraft Design Process Models and Their Web of Class Roles. Simulation & Gaming,
51(3), 336-364. https://doi.org/10.1177/1046878120904976

23932


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6876823/pdf/OAMJMS-7-2664.pdf
https://doi.org/10.1016/j.abrep.2020.100307
https://www.psychiatry.org/patients-families/sleep-disorders/what-are-sleep-disorders#:%7E:text=Sleep%20disorders%20
https://www.psychiatry.org/patients-families/sleep-disorders/what-are-sleep-disorders#:%7E:text=Sleep%20disorders%20
https://www.investopedia.com/terms/c/consumerpriceindex.asp#:%7E:text=The%20Consumer%20Price%20Index%20is,the%20Bureau%20of%20Labor%20Statistics
https://www.investopedia.com/terms/c/consumerpriceindex.asp#:%7E:text=The%20Consumer%20Price%20Index%20is,the%20Bureau%20of%20Labor%20Statistics
https://doi.org/10.3389/fpsyg.2023.1078752
https://doi.org/10.3390/ijerph19159536
https://doi.org/10.1016/j.addbeh.2015.11.001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6996247/
https://doi.org/10.54097/ehss.v8i.4509
https://doi.org/10.1017/s1368980021001191
https://doi.org/10.1016/j.compedu.2017.12.007
https://doi.org/10.1371/journal.pone.0300680
https://doi.org/10.1177/1046878120904976

Ting et al. Exploring Video Games Impact on Mental Health

Humries,E., Pratiti, B., Wulandari,P., Hidayat,R. (2020). Video Game Increases Depression in Students.
Scientia Psychiatrica. 1(1).
http://scientiapsychiatrica.com/index.php/SciPsy/article /view/3/133

J. Clement, (2024). Number of Genshin Impact app downloads worldwide from September 2020 to
March 2024 Global Genshm Impact app downloads 2024 - Statista. ttps / /www-statista-

worldw1de[

Jang, J. H,, Chung, S.]., Choi, A. R, Lee, ]. Y., Kim, B, Park, M., Park, S., & Choi, ]. S. (2021). Association of
General Cognitive Functions with Gaming Use in Young Adults: A Comparison among
Excessive Gamers, Regular Gamers and Non-Gamers. Journal of Clinical
Medicine.10(11),2293. https://doi.org/10.3390/jcm10112293

Jannik Lindner (2023, December 23). Violent Video Games Statistics [Fresh Research]. GITNUX.
https://gitnux.org/violent-video-games-statistics

Kann, L., McManus, T., Harris, W. A., Shanklin, S. L., Flint, K. H., Queen, B., Lowry, R., Chyen, D., Whittle,
L., Thornton, J., Lim, C.,, Bradford, D. R., Yamakawa, Y., Leon, M., Brener, N. D., & Ethier, K. A.
(2018). Youth Risk Behavior Surveillance — United States, 2017. Morbidity and Mortality
Weekly Report. 67(8),1-114. https://doi.org/10.15585 /mmwr.ss6708al

Khundam, C.,, & Noél, F. (2021). A Study of Physical Fitness and Enjoyment on Virtual Running for
Exergames. International Journal of Computer Games Technology.
https://doi.org/10.1155/2021 /6668280

Kowal M, Conroy E, Ramsbottom N, Smithies T, Toth A, Campbell M Gaming Your Mental Health: A
Narrative Review on Mitigating Symptoms of Depression and Anxiety Using Commercial

Video Games JMIR Serious Games 2021;9(2):e26575.
https://games.jmir.org/2021/2/e26575

Kristensen, J. H.,, Pallesen, S., King, D. L., Hysing, M., & Erevik, E. K. (2021). Problematic Gaming and
Sleep: A Systematic Review and Meta-Analysis. Frontiers in  Psychiatry.
https://doi.org/10.3389 /fpsyt.2021.675237

Kwok, C., Leung, P. Y. Poon, K. Y., & Fung, X. C. C. (2021). The effects of internet gaming and social
media use on physical activity, sleep, quality of life, and academic performance among
university students in Hong Kong: A preliminary study. Asian Journal of Social Health and
Behavior.4(1),36-44. https://doi.org/10.4103/shb.shb 81 20.

Kwok, C., Leung, P., Poon, K., & Fung, X. (2021). The effects of internet gaming and social media use on
physical activity, sleep, quality of life, and academic performance among university students
in Hong Kong: A preliminary study. Asian Journal of Social Health and Behavior, 4(1), 36-44.
https://doi.org/10.4103/shb.shb 81 20

Labana, R. V., Hadjisaid, ]. L., Imperial, A. R., Jumawid, K. E., Lupague, M. ]. M., & Malicdem, D. C. (2020).
Online Game Addiction and the Level of Depression Among Adolescents in Manila,
Philippines. Central Asian journal of  global health, 9(1), e369.
https://doi.org/10.5195/cajgh.2020.369

Lee, H. E., & Cho, J. (2019). Social Media Use and Well-Being in People with Physical Disabilities:
Influence of SNS and Online Community Uses on Social Support, Depression, and
Psychological Disposition. Health Communication, 34(9), 1043-1052.
https://doi.org/10.1080/10410236.2018.1455138

Lengersdorff, L. L., Wagner, L. C., Mittmann, G., Sastre-Yagiie, D., Liittig, A., Olsson, A., Petrovic, P., &
Lamm, C. (2023). Neuroimaging and behavioral evidence that violent video games exert no
negative effect on human empathy for pain and emotional reactivity to violence. eLife, 12,
e84951. https://doi.org/10.7554 /eLife.84951

23933


http://scientiapsychiatrica.com/index.php/SciPsy/article/view/3/133
https://www-statista-com.tarc.idm.oclc.org/statistics/1251724/genshin-impact-number-of-downloads-worldwide/
https://www-statista-com.tarc.idm.oclc.org/statistics/1251724/genshin-impact-number-of-downloads-worldwide/
https://www-statista-com.tarc.idm.oclc.org/statistics/1251724/genshin-impact-number-of-downloads-worldwide/
https://doi.org/10.3390/jcm10112293
https://gitnux.org/violent-video-games-statistics/
https://doi.org/10.15585/mmwr.ss6708a1
https://doi.org/10.1155/2021/6668280
https://games.jmir.org/2021/2/e26575
https://doi.org/10.3389/fpsyt.2021.675237
https://doi.org/10.4103/shb.shb_81_20
https://doi.org/10.4103/shb.shb_81_20
https://doi.org/10.5195/cajgh.2020.369
https://doi.org/10.1080/10410236.2018.1455138
https://doi.org/10.7554/eLife.84951

Ting et al. Exploring Video Games Impact on Mental Health

Lérida-Ayala, V., Aguilar-Parra, J. M., Collado-Soler, R., Alférez-Pastor, M., Fernandez-Campoy, ]. M., &
Luque-de la Rosa, A. (2022). Internet and Video Games: Causes of Behavioral Disorders in
Children and Teenagers. Children (Basel, Switzerland), 10(1), 86.
https://doi.org/10.3390/children10010086

Li, H., Gan, X., Li, X,, Zhou, T., Jin, X., & Zhu, C. (2022). Diathesis stress or differential susceptibility?
testing the relationship between stressful life events, neuroticism, and internet gaming
disorder among Chinese adolescents. PloS one, 17(1), e0263079.
https://doi.org/10.1371 /journal.pone.0263079

Malaysia CPI: RC: Vldeo Game Computers, Game Consoles Game Apps & Software (2024).

game- com[zuters game -consoles- -game- amzs--softwar

Marino, C., Canale, N., Vieno, A., Caselli, G., Scacchi, L., & Spada, M. M. (2020). Social anxiety and Internet
gaming disorder: The role of motives and metacognitions. Journal of Behavioral Addictions.
9(13), 617-628. https://doi.org/10.1556/2006.2020.00044

Marzo, R.R,, Ahmad, A., Bhattacharya, S., Mun, F.Y., Rahman, J.R,, Batcha, S.B.A., Rajiswaran, S., Hon,
L.C.(2019). Effects of playing violent video games on teenagers’ behavior-An experience
from Malaysia. Indian | Comm Health. 31(2), 179-184.
http://iapsmupuk.org/journal/index.php/IJCH/article/view/1072 /913

Medic, G., Wille, M., & Hemels, M. E. (2017). Short- and long-term health consequences of sleep
disruption. Nature and science of sleep, 9, 151-161. https://doi.org/10.2147/NSS.S134864

Muscogiuri, G., Barrea, L., Aprano, S., Framondi, L., Di Matteo, R., Laudisio, D., Pugliese, G., Savastano,
S., & Colao, A. (2020). Sleep Quality in Obesity: Does Adherence to the Mediterranean Diet
Matter? Nutrients. 12(5), 1364. https://doi.org/10.3390/nu12051364

Number  of video gamers  worldwide 2021, by  region. (2022). Statista.
https://www.statista.com/statistics /293304 /number-video-gamers

Pallavicini, F., Pepe, A., & Mantovani, F. (2022). The Effects of Playing Video Games on Stress, Anxiety,
Depression, Loneliness, and Gaming Disorder During the Early Stages of the COVID-19
Pandemic: PRISMA Systematic Review. Cyberpsychology, Behavior and Social Networking.
25(6), 334-354. https://doi.org/10.1089/cyber.2021.0252

Pallesen, S., Sivertsen, B., Nordhus, I. H., & Bjorvatn, B. (2014). A 10-year trend of insomnia prevalence
in  the adult  Norwegian population. Sleep Medicine. 15(2),173-179.
https://doi.org/10.1016/j.sleep.2013.10.009

Pelletier, V. H., Lessard, A., Piché, F., Tétreau, C., & Descarreaux, M. (2020). Video games and their
associations with physical health: a scoping review. BM] Open Sport & Exercise Medicine.
6(1). https://doi.org/10.1136 /bmjsem-2020-000832

Pelletier, V. H., Lessard, A., Piché, F., Tétreau, C., & Descarreaux, M. (2020). Video games and their
associations with physical health: a scoping review. BM] Open Sport & Exercise Medicine.
https://doi.org/10.1136 /bmjsem-2020-000832

Pine,R,, Fleming,F., McCallum,S., and Sutcliffe,K (2020). The Effects of Casual Video games on Anxiety,
Depression, Stress, and Low Mood: A Systematic Review. Games for Health Journal. 9(4), 255-
264. https: //www.liebertpub.com/doi/10.1089/g4h.2019.0132

Prager, R. H. P. (2019). Exploring The Use of Role-playing Games In Education.
https://mtrj.library.utoronto.ca/index.php /mtrj/article/view/29606

Prager, R. (2019). Exploring The Use of Role-playing Games In Education. Education, Computer
Science. https://www.semanticscholar.org/paper/Exploring-The-Use-of-Role-playing-
Games-In-Prager/8eebf7de479f1a0c06bd06df8a4929d977a276c5

23934


https://doi.org/10.3390/children10010086
https://doi.org/10.1371/journal.pone.0263079
https://www.ceicdata.com/en/malaysia/consumer-price-index-2010100/cpi-rc-video-game-computers-game-consoles-game-apps--software
https://www.ceicdata.com/en/malaysia/consumer-price-index-2010100/cpi-rc-video-game-computers-game-consoles-game-apps--software
https://doi.org/10.1556/2006.2020.00044
http://iapsmupuk.org/journal/index.php/IJCH/article/view/1072/913
https://doi.org/10.2147/NSS.S134864
https://doi.org/10.3390/nu12051364
https://www.statista.com/statistics/293304/number-video-gamers/
https://doi.org/10.1089/cyber.2021.0252
https://doi.org/10.1016/j.sleep.2013.10.009
https://doi.org/10.1136/bmjsem-2020-000832
https://doi.org/10.1136/bmjsem-2020-000832
https://www.liebertpub.com/doi/10.1089/g4h.2019.0132
https://mtrj.library.utoronto.ca/index.php/mtrj/article/view/29606
https://www.semanticscholar.org/paper/Exploring-The-Use-of-Role-playing-Games-In-Prager/8eebf7de479f1a0c06bd06df8a4929d977a276c5
https://www.semanticscholar.org/paper/Exploring-The-Use-of-Role-playing-Games-In-Prager/8eebf7de479f1a0c06bd06df8a4929d977a276c5

Ting et al. Exploring Video Games Impact on Mental Health

Primack, B. A., Swanier, B., Georgiopoulos, A. M., Land, S. R., & Fine, M. ]. (2009). Association Between
Media Use in Adolescence and Depression in Young Adulthood. Archives of General
Psychiatry. 66(2), 181-188. https://doi.org/10.1001/archgenpsychiatry.2008.532

Puolitaival, T., Sieppi, M., Pyky, R, Enwald, H., Korpelainen, R, & Nurkkala, M. (2020). Health
behaviours associated with video gaming in adolescent men: a cross-sectional population-
based MOPO study. BMC Public Health. https://doi.org/10.1186/s12889-020-08522-x

Raith, L., Bignill, ]., Stavropoulos, V., Millear, P., Allen, A., Stallman, H. M., Mason, J., De Regt, T., Wood,
A., & Kannis-Dymand, L. (2021). Massively Multiplayer Online Games and Well-Being: A
Systematic Literature Review. Frontiers in Psychology.
https://doi.org/10.3389 /fpsyg.2021.698799

Ramar, K., Malhotra, R. K,, Carden, K. A,, Martin, ]. L., Abbasi-Feinberg, F., Aurora, R. N., Kapur, V. K,
Olson, E. ]., Rosen, C. L., Rowley, J. A, Shelgikar, A. V., & Trotti, L. M. (2021). Sleep is essential
to health: an American Academy of Sleep Medicine position statement. Journal of Clinical
Sleep Medicine. 17(10), 2115-2119. https://doi.org/10.5664 /jcsm.9476

Ramirez, S., Gana, S., Garcés, S., Del Pilar Avecillas Zuiiiga, T., Araya, R, & Gaete, ]. (2021). Use of
Technology and Its Association With Academic Performance and Life Satisfaction Among
Children and Adolescents. Frontiers in Psychiatry.
https://doi.org/10.3389 /fpsyt.2021.764054

Rettner, R. (2019). Video Game Addiction Becomes Official Mental Disorder in Controversial Decision
by WHO. livescience.com. https://www.livescience.com/65580-video-game-addiction-
mental-health-disorder.html

Reynaldo, C., Christian, R., Hosea, H., & Gunawan, A. A. S. (2021). Using Video Games to Improve
Capabilities in Decision Making and Cognitive Skill: A Literature Review. Procedia Computer
Science. 179, 211-221. https://doi.org/10.1016 /j.procs.2020.12.027

Reynaldo, C., Christian, R., Hosea, H., & Gunawan, A. A. S. (2021). Using Video Games to Improve
Capabilities in Decision Making and Cognitive Skill: A Literature Review. Procedia Computer
Science.Volume 179, 211-221. https://doi.org/10.1016/j.procs.2020.12.027

Rillera Marzo, R., Ahmad, A., Bhattacharya, S., Yee Mun, F., Abdul Rahman, ]., Bte Anwar Batcha, S.,
Rajiswaran, S., & Chin Hon, L. (2019). Effects of playing violent video games on teenagers’
behavior-An experience from Malaysia Corresponding Author Citation Article Cycle. 31(2).
179-184. https://iapsmupuk.org/journal/index.php/IJCH/article/view/1072/913

Rosendo-Rios, V., Trott, S., & Shukla, P. (2022). Systematic literature review online gaming addiction
among children and young adults: A framework and research agenda. Addictive Behaviors.
129, 107238.
https://www.sciencedirect.com/science/article /abs/pii/S0306460322000041

Rudolf, K., Bickmann, P., Frobése, 1., Tholl, C., Wechsler, K., & Grieben, C. (2020). Demographics and
Health Behavior of Video Game and eSports Players in Germany: The eSports Study 2019.
International Journal of Environmental Research and Public Health/International Journal of
Environmental Research and Public Health. 17(6), 1870.
https://doi.org/10.3390/ijerph17061870

Ruiz, M. F., Moreno, M., Serrano, B. G., Diaz-Olivan, I., Mufioz, L., Gonzalez-Garrido, C., & Porras-Segovia,
A. (2022). Winning The Game Against Depression: A Systematic Review of Video Games for
the Treatment of Depressive Disorders. Current Psycchiatry Reports/Current Psychiatry
Reports. 24, 23-35. https://doi.org/10.1007/s11920-022-01314-7

Ryu, H,, Lee, ]. Y., Choi, A. R, Park, S., Kim, D., & Choi, J. S. (2018). The Relationship between Impulsivity
and Internet Gaming Disorder in Young Adults: Mediating Effects of Interpersonal
Relationships and Depression. International Journal of Environmental Research and Public

23935


https://doi.org/10.1001/archgenpsychiatry.2008.532
https://doi.org/10.1186/s12889-020-08522-x
https://doi.org/10.3389/fpsyg.2021.698799
https://doi.org/10.5664/jcsm.9476
https://doi.org/10.3389/fpsyt.2021.764054
https://www.livescience.com/65580-video-game-addiction-mental-health-disorder.html
https://www.livescience.com/65580-video-game-addiction-mental-health-disorder.html
https://doi.org/10.1016/j.procs.2020.12.027
https://doi.org/10.1016/j.procs.2020.12.027
https://iapsmupuk.org/journal/index.php/IJCH/article/view/1072/913
https://www.sciencedirect.com/science/article/abs/pii/S0306460322000041
https://doi.org/10.3390/ijerph17061870
https://doi.org/10.1007/s11920-022-01314-7

Ting et al. Exploring Video Games Impact on Mental Health

Health/International Journal of Environmental Research and Public Health. 15(3),
458.https://doi.org/10.3390/ijerph15030458

Salleh, A., & Abdul Ghani, R. (2022). An Assessment of Knowledge, Attitude, and Practice of Video
Gaming and the Relationship with Depression among University Students. Malaysian Journal
of Medicine and Health Sciences, 18(s19), 105-111.
https://doi.org/10.47836/mjmhs.18.s19.17

Santos, I, Da Silva Cunha De Medeiros, R. C., De Medeiros, ]. A., De Almeida-Neto, P. F., De Sena, D. C. S,,
Cobucci, R. N,, Oliveira, R. S., & De Araujo Tindéco Cabral, B. G. (2021). Active Video Games for
Improving Mental Health and Physical Fitness—An Alternative for Children and Adolescents
during Social Isolation: An Overview. International Journal of Environmental Research and
Public Health. https://doi.org/10.1136 /bmjsem-2020-000832

Savage, ], Ferguson, C. ]., & Flores, L. (2017). The effect of academic achievement on aggression and
violent behavior: A meta-analysis. Aggression and Violent Behavior. 37, 91-101.
https://www.sciencedirect.com/science/article /abs/pii/S135917891630249X

Severo, R. B, Soares, ]. M., Affonso, J. P., Giusti, D. A, De Souza, A. A, De Figueiredo, V. L., Pinheiro, K. A.
T., & Pontes, H. M. (2020). Prevalence and risk factors for internet gaming disorder. Brazilian
Journal of Psychiatry. 42 (5) . https://doi.org/10.1590/1516-4446-2019-0760

Si, J. M. A. T. M. (2020). The big, future potentials of esports industry as a new driver of economic
growth. EMIR Research. https://www.emirresearch.com/the-big-future-potentials-of-

esports-industry-as-a-new-driver-of-economic-growth /

Silvani, M. 1., Werder, R., & Perret, C. (2022). The influence of blue light on sleep, performance and
wellbeing in young adults: A systematic review. Frontiers in physiology, 13, 943108.
https://doi.org/10.3389 /fphys.2022.943108

Stahmer, A. C., Suhrheinrich, J., Reed, S. R., & Schreibman, L. (2012, January 1). What Works for You?
Using Teacher Feedback to Inform Adaptations of Pivotal Response Training for Classroom
Use. Autism Research and Treatment. 2012, 709861. https://doi.org/10.1155/2012/709861

Stanisic, B. (2019). Fantasy versus Reality: How video game and book genres associate with creative
thinking. https://doi.org/10.17605 /osf.io/vsk25

Sun, R, Sun, G, & Ye, ]. H. (2023). The effects of online game addiction on reduced academic
achievement motivation among Chinese college students: the mediating role of learning
engagement. Frontiers in Psychology. https://doi.org/10.3389 /fpsyg.2023.1185353

Teng, Z., Pontes, H. M., Nie, Q., Griffiths, M. D., & Guo, C. (2021). Depression and anxiety symptoms
associated with internet gaming disorder before and during the COVID-19 pandemic: A
longitudinal  study. Journal of Behavioral Addictions. 10(1), 169-180.
https://doi.org/10.1556/2006.2021.00016

The Aga Khan University Hospital (2014). Sleep Disorder.
https://hospitals.aku.edu/pakistan/patients-families/Documents/Sleep%20Disorder.pdf

Newzoo’s Global Games Market Report (2018). Top countries and markets by gaming revenues.
Newzoo. https://newzoo.com/resources /rankings/top-10-countries-by-game-revenues

Ting, T. T., Lee, S. C., Wee, M. C,, & Chaw, ]. K. (2022). Romantic Relationship Patterns, Detailed
Covariates, and Impacts on Education: a Study on Young Adults in the U.S. Using ICPSR
Dataset. Global Social Welfare, 1-13. https://doi.org/10.1007/S40609-022-00254-
7/METRICS

Tortolero, S. R., Peskin, M. F., Baumler, E. R., Cuccaro, P. M., Elliott, M. N., Davies, S. L., Lewis, T. H.,
Banspach, S. W., Kanouse, D. E., & Schuster, M. A. (2014). Daily violent video game playing and
depression in preadolescent youth. Cyberpsychology, behavior and social networking, 17(9),
609-615. https://doi.org/10.1089/cyber.2014.0091

23936


https://doi.org/10.3390/ijerph15030458
https://doi.org/10.47836/mjmhs.18.s19.17
https://doi.org/10.1136/bmjsem-2020-000832
https://www.sciencedirect.com/science/article/abs/pii/S135917891630249X
https://doi.org/10.1590/1516-4446-2019-0760
https://www.emirresearch.com/the-big-future-potentials-of-esports-industry-as-a-new-driver-of-economic-growth/
https://www.emirresearch.com/the-big-future-potentials-of-esports-industry-as-a-new-driver-of-economic-growth/
https://doi.org/10.3389/fphys.2022.943108
https://doi.org/10.1155/2012/709861
https://doi.org/10.17605/osf.io/vsk25
https://doi.org/10.3389/fpsyg.2023.1185353
https://doi.org/10.1556/2006.2021.00016
https://hospitals.aku.edu/pakistan/patients-families/Documents/Sleep%20Disorder.pdf
https://newzoo.com/resources/rankings/top-10-countries-by-game-revenues
https://doi.org/10.1007/S40609-022-00254-7/METRICS
https://doi.org/10.1007/S40609-022-00254-7/METRICS
https://doi.org/10.1089/cyber.2014.0091

Ting et al. Exploring Video Games Impact on Mental Health

Troxel, W. M., Christian, V. S., Hafner, M., Taylor, ]., & Stepanek, M. (2017). Why sleep matters: The
economic costs of insufficient sleep. Policy Commons.
https://policycommons.net/artifacts /4837776 /why-sleep-matters /5674489 /

Umair Bashir, (2024) Hours spent on playing video games per week in the U.S. 2023. (2024, February
14). Statista. https://www.statista.com /forecasts/997154 /hours-spent-on-playing-video-

games-per-week-in-the-us
Urchaga, |. D., Guevara, R. M., Cabaco, A. S., & Garcia, J. E. M. (2020, November 14). Life Satisfaction,

Physical Activity and Quality of Life Associated with the Health of School-Age Adolescents.
Sustainability. 12(22), 9486. https://doi.org/10.3390/su12229486

Video Games - Malaysia | Statista Market Forecast. (2024). Statista.
https://www.statista.com/outlook/dmo/digital-media/video-games/malaysia

Villani, D., Carissoli, C., Triberti, S., Marchetti, A., Gilli, G., and Riva, G. (2018). Video games for Emotion
Regulation: A Systematic Review. Games for Health Journal 7(2), 85-99.
https://www.liebertpub.com/d0i/10.1089/g4h.2017.0108

Von Der Heiden, J. M., Braun, B., Miiller, K., & Egloff, B. (2019, July 26). The Association Between Video
Gaming and Psychological Functioning. Frontiers in Psychology.
https://doi.org/10.3389 /fpsyg.2019.01731

Wang, J. L., Sheng, ]. R, & Wang, H. Z. (2019). The Association Between Mobile Game Addiction and
Depression, Social Anxiety, and Loneliness. Frontiers in Public Health.
https://doi.org/10.3389 /fpubh.2019.00247

Wang, Q., Mati, K. & Cai, Y. (2021). The link between problematic internet use, problematic gaming,
and psychological distress: does sleep quality matter? BMC Psychiatry. 21, 103.
https://doi.org/10.1186/s12888-021-03105-5

Wei, M,, Liy, Y., & Chen, S. (2022). Violent Video Game Exposure and Problem Behaviors among
Children and Adolescents: The Mediating Role of Deviant Peer Affiliation for Gender and
Grade Differences. International journal of environmental research and public health, 19(22),
15400. https://doi.org/10.3390/ijerph192215400

Wei, M,, Liy, Y., & Chen, S. (2022). Violent Video Game Exposure and Problem Behaviors among
Children and Adolescents: The Mediating Role of Deviant Peer Affiliation for Gender and
Grade Differences. International journal of environmental research and public health, 19(22),

15400. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9691036/

World Mental Health Day: Mental Health is a Universal Human Right. (2023).
https://www.who.int/southeastasia/news/detail /10-10-2023-world-mental-health-day-

mental-health-is-a-universal-human-right

Yuan, G. F,, Elhaij, ]. D., & Hall, B. ]. (2021). The influence of depressive symptoms and fear of missing
out on severity of problematic smartphone use and Internet gaming disorder among Chinese
young adults: A three-wave mediation model. Addictive Behaviors. 112, 106648.
https://doi.org/10.1016/j.addbeh.2020.106648

Zhang, X., Gao, F., Kang, Z., Zhou, H., Zhang, ], Li, ], Yan, ], Wang, |., Liu, H., Wu, Q., & Liu, B. (2022).
Perceived Academic Stress and Depression: The Mediation Role of Mobile Phone Addiction
and Sleep Quality. Frontiers in Public Health. https://doi.org/10.3389 /fpubh.2022.760387

Zulkifli, A. F., & Danis, A. (2022). Does exergame help improve pre-service teachers’ perceptions,
knowledge and motivation to engage in physical activity? Journal of Sustainability Science
and Management, 17(12), 144-155. https://doi.org/10.46754 /jssm.2022.12.013

23937


https://policycommons.net/artifacts/4837776/why-sleep-matters/5674489/
https://www.statista.com/forecasts/997154/hours-spent-on-playing-video-games-per-week-in-the-us
https://www.statista.com/forecasts/997154/hours-spent-on-playing-video-games-per-week-in-the-us
https://doi.org/10.3390/su12229486
https://www.statista.com/outlook/dmo/digital-media/video-games/malaysia
https://www.liebertpub.com/doi/10.1089/g4h.2017.0108
https://doi.org/10.3389/fpsyg.2019.01731
https://doi.org/10.3389/fpubh.2019.00247
https://doi.org/10.1186/s12888-021-03105-5
https://doi.org/10.3390/ijerph192215400
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9691036/
https://www.who.int/southeastasia/news/detail/10-10-2023-world-mental-health-day-mental-health-is-a-universal-human-right
https://www.who.int/southeastasia/news/detail/10-10-2023-world-mental-health-day-mental-health-is-a-universal-human-right
https://doi.org/10.1016/j.addbeh.2020.106648
https://doi.org/10.3389/fpubh.2022.760387
https://doi.org/10.46754/jssm.2022.12.013

Ting et al. Exploring Video Games Impact on Mental Health
Appendix
Table Al. Questionnaire Details
Section Questionnaire Item Options
Demographic Gender Male/Female
Age
Current GPA 3.75-4.00; 3.51-3.74; 2.75-3.50; 2.51-2.74; 2.01-

2.50; 0.00-2.00; N/A

Education Level

Pre-University (A-Level, Matriculation,
Foundation, STPM);

Diploma (Advanced Diploma,Certificates or
equivalent);
Undergraduate (Bachelor’s/

ProfessionalQualification - [ACCA, CPA, CIA etc]);
Postgraduate (Master, PhD);

Height (cm)

Weight (kg)

Video Games: In the past 1 week, how much hours do you spend in playing the following games?

Role-Playing Games (RPG)

None; <1 hour; 1 hour - 3 hour; 4 hour - 7 hour; =8
hour

Violent Games

None; <1 hour; 1 hour - 3 hour; 4 hour - 7 hour; =8
hour

Depression: In the past 1 week, how do you feel?

Little interest or pleasure in doing things

Feeling down, depressed, or hopeless

Trouble falling or staying asleep, or sleeping too much

Feeling tired or having little energy

Poor appetite or overeating

Feeling bad about yourself or that you are a failure or
have let yourself or your family down

Trouble concentrating on things, such as reading the
newspaper or watching television

Moving or speaking so slowly that other people could
have noticed. Or the opposite being so fidgety or restless
that you have been moving around a lot more than usual

Thoughts that you would be better off dead, or of hurting
yourself

Not at all

Several days

More than half the days
Nearly every day

Anxiety: In the past 1 week, how do you feel?

Feeling nervous, anxious, or on edge

Not being able to stop or control worrying

Worrying too much about different things

Trouble relaxing

Being so restless that it is hard to sit still Not at all
Becoming easily annoyed or irritable Several days
Feeling afraid, as if something awful might happen More than half the days
Nearly every day

Sleeping Disorder: In the past 1 week, how do you feel?

Do you have trouble falling asleep?

Do you have trouble staying asleep?

Do you take anything to help you sleep?

Do you use alcohol to help you sleep?
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Do you have any medical conditions that disrupt your sleep?

Have you lost interest in hobbies or activities?

Do you feel sad, irritable, or hopeless?

Do you feel nervous or worried?

Do you think something is wrong with your body?

Are you a shift worker or is your sleep schedule irregular?

Are your legs restless and/or uncomfortable before bed?

Have you been told that you are restless or that you kick your
legs in your sleep?

Never
Rarely

Do you have any unusual behaviours or movements during
sleep?

Occasionally
Most Nights/Days

Do you snore?

Always

Has anyone said that you stop breathing, gasp, snort, or choke in
your sleep?

Do you have difficulty staying awake during the day?
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