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population included all the first-year high school students (teenagers) in the Bastak
education district in Hormozgan, Iran, who were studying in the academic year of
2021-2022, and 350 people were selected as a sample using the multi-stage cluster
random sampling method. They responded to the questionnaires on behavioral
inhibition/activation systems, the metacognition scale of online games, and addiction
to online games. Structural modeling was used to analyze the collected data.

Results: The results showed that behavioral activation systems and behavioral
inhibition systems had a significant direct relationship with addiction to online games,
with coefficient values of 0.41 and 0.32, respectively (P<0.001). In addition,
behavioral activation systems and behavioral inhibition systems had a significant
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Extended Abstract

Background and Objective

Online gaming has become a popular and
appealing phenomenon. Despite positive features,
it has been associated with various harms,
including  isolation, loneliness, aggression,
anxiety, depression, and reduced social and
communication skills. Terms such as "addiction to
Internet games", "addiction to online games",
"addiction to computer games", and "pathological
gaming" have been used to describe Internet
gaming disorder.

The brain-behavioral system plays a role in
addictive behaviors, such as addiction to online
games. According to the theory of sensitivity to
reinforcement, personality is intertwined with
brain-behavioral systems. This theory suggests that
people are born with varying levels of biologically
and genetically determined brain  system
sensitivities. The behavioral inhibition system (BIS)
and behavioral activation system (BAS) are two
fundamental motivational systems that underlie
personality. The theory of reinforcement sensitivity
posits that two basic motivations influence
behavior and learning: 1. Desire for reward; 2.
Desire to avoid punishment. Psychological risk
factors like impulsivity, self-control, management
of negative emotions, and personality traits related
to the activation and inhibition system of behavior
can impact the development and perpetuation of
internet gaming disorder.

Metacognitive beliefs are among the key risk
factors for addictive behaviors. Over the last 30
years, a substantial body of research has shown the
impact of metacognitive beliefs on various
psychological disorders. The mediating role of
metacognitive beliefs in the connection between
underlying factors, emotions, sensitivity to reward
and punishment, and addictive behaviors has been
established, leading to their consideration as a
mediating variable. These research findings
provide insight into the predictive influence of
exogenous and mediating variables, which can be
utilized in preventing and treating online game
addiction in teenagers.

Materials and Methods

The statistical population of the research
consisted of 350 male and female students
(teenagers) in the middle school in the Bastak
(Hormozgan) region who were studying in the
academic year 2021-2022. After removing outlier
data, 337 questionnaires were entered into
statistical analysis. Due to the COVID-19
pandemic during the implementation of the
research, the tools were prepared in the form of a
virtual version.

The questionnaire contains 24 items that Carver
and White created in 1994 to assess individual
differences in the sensitivity of behavioral
activation and inhibition systems. A 12-item
questionnaire was designed by Spada and Caselli
in 2017. This scale measures three factors related
to metacognitive beliefs. A questionnaire that has
20 items is used to measure addiction to online

games.

Results

The sample research group consisted of first-year
middle school students. The average age of the
sample group was 14.40. 53.1% of the sample
group were boys, and 46.8% were girls.

The results of structural equation modeling
indicated that all relationships of brain-behavioral
systems (behavioral activation system and
behavioral inhibition system) with the mediation
of metacognitive beliefs with respect to online
game addiction were significant (P<0.001). Based
on the path coefficients and the values of the
significant coefficients t, it can be concluded that
the significant coefficients t was greater than 1.96.
Therefore, the research hypotheses were
confirmed at the 95% confidence level, and brain-
behavioral systems had a significant relationship
with online game addiction through the mediation
of metacognitive beliefs (P<0.001). As the main
hypotheses of this study aimed to explore and test
the indirect effects of variables, these hypotheses
were examined using Imus software, employing
the Bootstrap method with a 95% confidence
interval.

Values close to 0.90 or higher indicate a favorable
model. Based on the fit indices, all of which show
an acceptable and favorable fit with the research
data; as a result, this model can be considered
favorable. Therefore, the relationships between
the research variables can be explained.

If the variance inflation factor index value of the
research variables is less than 5 or close to 1, there
is no issue of collinearity between the research
variables.

Discussion

This study explored the link between brain-
behavioral systems and addiction to online games,
with a focus on the mediating role of
metacognitive beliefs. Results indicated that both
brain-behavioral ~ systems  positively  and
significantly predicted addiction to online games.
The behavioral activation system, which is
responsible for sensitivity to reward and is
triggered by the release of dopamine, appears to
play a significant role in this relationship,
particularly given the rewarding nature of online
games. Additionally, both brain-behavioral
systems positively and significantly predicted
metacognitive beliefs. It is possible that brain-
behavioral systems, which are associated with
positive and negative emotions, contribute to the
formation of positive and negative metacognitive
beliefs.

It has been mentioned in other studies that using
the Internet as an emotion regulation strategy has
favorable results for users and strengthens the
tendency to continue it and become a behavioral
addiction.  The  metacognitive model  of
psychopathology is founded on the fundamental
principle that individuals engage in attentional
syndrome in challenging circumstances. The
activation of the attentional cognitive syndrome in




challenging situations, stemming from
metacognitive beliefs, triggers coping strategies,
which is a type of emotion-oriented strategy.

Conclusion
The findings of this research showed that brain-
behavioral systems can affect addiction to online

games as antecedent variables. In addition,
metacognitive beliefs can be the focus of attention as
a mediating factor. The findings of this research
provide empirical support for the model of brain-
behavioral systems in disorders and present a suitable
explanation for integrating different variables in the
formation and persistence of a disorder.
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