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Objective: Internet addiction as a diagnostic category in DSM-V has attracted the
attention of researchers due to its negative consequences on the mental health of users.
The purpose of this research is to investigate the mediating role of creative thinking in the
relationship between brain-behavioral systems and alexithymia with internet addiction
among students.

Methods: The present research was conducted using the descriptive-correlation method
of path analysis. The statistical population of this research included all girl students of the
first year of high school in Ardabil city in 1401, from which 250 samples were selected
by random cluster sampling. They responded to Toronto Bagby's alexithymia
Questionnaire (1994), Carver White's Brain-Behavioral Systems Scale (1994), Young's
Internet Addiction Questionnaire (1998) and Hani's Creative Thinking Questionnaire
(2014). The direct relationships of the collected data were analyzed using SPSS23 and
Amos24 software, and the indirect relationships were analyzed using bootstrap.

Results: The results showed that there is a positive and significant relationship between
the brain-behavioral activation system and alexithymia with internet addiction, and there
is a negative and significant relationship between creative thinking and internet addiction.
Also, there was a positive and significant relationship between the behavioral activation
system and creative thinking, and a negative and significant relationship was seen
between alexithymia and creative thinking. In addition, creative thinking plays a
mediating role in the relationship between alexithymia and behavioral activation system
with internet addiction (p<0.05).

Conclusions: Mental health and education professionals can use these results to prevent
internet addiction in students.
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Extended Abstract
1. Introduction

Today, with the advancement of communication technologies, access to the internet has
become easy for everyone, the fifth Diagnostic and Statistical Manual of Mental Disorders
(DSM V) introduced a modern psychological disorder called internet addiction (De Cillis,
2022). Understanding the psychological factors and neurobiological mechanisms
underlying problematic internet use helps to improve early intervention and treatment of
this problem (Wang and Griskova-Bulanova, 2018).

According to the theory of sensitivity to reinforcement (Gray, 1970), people are born
with different levels of activity of brain-behavioral systems. Gray (1970) introduced three
brain-behavioral systems: Behavioral activation system (BAS), Behavioral inhibition
system (BIS) and fight-flight system (FFS).

Previous researches on the role of reinforcement sensitivity system in internet addiction
are contradictory and insufficient. In people suffering from internet addiction, the over
activity of the brain reward system is associated with the search for potential rewards, which
can be seen in behaviors such as the desire for novelty, impulsivity, and intense craving for
the internet and other addictive stimuli (Akso et al., 2021).

Studies have shown that creative thinking plays a role in the emergence of addictive
behaviors (Lerner et al., 2018). In creative thinking, idea generation and idea selection
represent different levels of cognitive control (Lee et al., 2024). Research has shown that
impaired cognitive control is one of the hallmarks of smartphone addicts characterized by
an inability to focus on task-relevant information and suppression of dominant and
automatic responses (Lee et al., 2023).

Research shows that Alexithymia, anxiety, stress, and depression are among the factors
that can predict mobile phone addiction (Hao et al., 2019). It seems that people with
Alexithymia who have difficulty in identifying, expressing and communicating with their
feelings, use the internet more as a social interaction tool to better regulate their feelings,
rather than disturbing feelings, avoid and satisfy their unmet social needs (Mahapatra and
Sharma, 2018).

Assuming a cognitive perspective and in order to understand the factors affecting
teenagers' internet addiction, the present study seeks to investigate the relationship between
behavioral brain systems and Alexithymia with internet addiction in students with the
mediating role of creative thinking.

2. Materials and Methods

The present study was a descriptive-correlation study of the path analysis type. The
statistical population of this research included all the female students of the first year of
high school in the 2nd district of Ardabil city in 1401, and 250 of them were selected by
random cluster sampling. At the beginning of the questionnaire, the students were asked if
they have a smart phone and how many hours a day do they use it in percentage terms?
Therefore, the data of the questionnaires were analyzed in which the students answered
positively to this question and used smart phones for at least two hours a day. Finally, the
data were analyzed using structural equation model using SPSS-23 software and Amos 24
software. For data collection, the Toronto alexithymia Scale, Carver-White Brain-
Behavioral Systems Scale (Carver and White, 1994), Young's Internet Addiction
Questionnaire, and Hani's Creative Thinking Questionnaire were used.
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3. Results

Pearson's correlation test was used to check the simple relationship between research
variables. The result of the test showed that the relationships between the variables are
significant at the level of 0.05 and 0.01; but the relationship between behavioral inhibition
system and internet addiction and creative thinking was not significant.

Investigate the research hypothesis that creativity thinking has a mediating role in the
relationship between BAS, BIS and alexithymia with internet addiction? Path analysis was
used using Amos 23 software. The result of fitting the model is shown in Table 1.

Table 1. The goodness of fit indices of the proposed model

Parameter Optimal Fit amount
df/x? Good<3;Average<5 1.32
P G00d>0.05 0.0001
CFI G00d>0.90 0.997
GFI G00d>0.90 0.998
NFI G00d>0.90 0.961
RMSEA Good 0.05 to 0.1; Great<0.05 0.038

The findings in Table 1 indicate the excellent fit of the model. Examining the measurement
parameters of the direct relationships of variables in the proposed model shows that the
effect of BAS ($=0.42), creativity thinking (f=-0.15) and alexithymia ($=0.42) on internet
addiction is direct and significant; But BIS did not have a direct effect on internet addiction.
The effect of alexithymia (B=-0.155) and BAS (f=0.173) on creativity thinking is direct and
significant. But BIS did not have a direct effect on creativity thinking. The effect of
alexithymia (B=-0.017) and BAS (B=0.019) on internet addiction is significant with the
mediating role of creativity thinking. But the effect of BIS on creativity thinking with the
mediating role of creativity thinking isn't significant (§=-0.008).

4. Discussion and Conclusion

One of the findings of the current research was that there is a significant relationship
between the BAS and students' internet addiction. In explaining this finding, it can be said
that some behavioral characteristics such as impulsive behavior, excitement seeking and
seeking new stimuli, along with cognitive factors such as expecting a lot of positive results
from the internet, are the characteristics of BAS system activity, which Features also play
a prominent role in the readiness of internet addiction; When using the internet, addicts
experience the brain reward process, and if they do not use the internet, they experience
withdrawal symptoms and dissatisfaction (Christensen et al, 2024).

Another finding of the present study was that no significant relationship was observed
between the BIS and Internet addiction. Contradictory researches were observed in this
field. Regarding the lack of connection between the BIS system and internet addiction, it
can be explained that it is possible that the mechanism of internet addiction is different from
the mechanism of other addictions. Another explanation that can be given for this finding
is that people are born with different levels of BAS which are modified under the influence
of environmental elements and learning (Fayazi and Hasani, 2017).

In particular, during adolescence, brain development in the limbic system and prefrontal
cortex areas is influenced by various life events (Tereshchenko & Kasparov, 2019).
Developmental changes in the level of sensitivity to reinforcement and substance use cause
changes in the brain structure and function of adolescents. Maturation of motivation and
affective systems (such as subcortical areas) begins and completes earlier than regulatory
systems (such as prefrontal areas), creating a maturational gap between these systems
(Radosi et al., 2021). On the other hand, the adolescent period is characterized by
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impulsivity, excitement seeking, and sensitivity to rewards, which is associated with poor
behavioral control and insensitivity to punishment (Agarwal et al., 2023). These
characteristics are seen as personality traits in people who are prone to addiction (Lee et al.,
2022); therefore, in this research, insensitivity to punishment (inactivity of the BIS system)
can be due to the studied variables in adolescence.

Also, the results of this research showed that there is a significant relationship between
the BAS and students' creative thinking. In explaining this finding, it can be said that the
increase in BAS sensitivity is associated with positive emotion, desire and strong
persistence in purposeful behavior. These characteristics are related to the psychological
characteristics of creativity such as positive affect, ambition and motivation. Positive
emotion reduces the feeling of danger and makes people with a sense of peace look at issues
from different angles and use newer ways to solve issues; because positive mood facilitates
cognitive flexibility and makes people feel less limited, experience the situation without
problems and act in a more productive way (Jimaima, & Simungala, 2019).

Also, the data analysis showed that there is a relationship between alexithymia and
internet addiction, and on the other hand, creative thinking plays a mediating role in this
relationship; In explaining this finding, it can be said that people suffering from alexithymia
have minimal emotional experience due to their attention to non-emotional issues, which
causes them to be weak in imagination and symbolic thinking (Lennartsson et al, 2017).
The study of Pape and her colleagues (2022) showed that excessive desire for internet games
is related to poor emotional intelligence and defects in recognizing and processing
emotions.

The present study has limitations like other studies; first, this research was conducted
only among girl students of the first level of secondary school, which limits the
generalization of the findings to boys and other educational levels. Second, this study was
conducted using a descriptive-correlation method; therefore, caution should be observed in
making causal inferences from the findings of this research. Based on the findings of the
research, it is suggested to evaluate the role of gender as a moderating variable because the
attitude and tendencies of both genders towards the internet are different from each other
and have different effects on their creative thinking and performance.
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