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Abstract

Introduction and Aim: Substance abuse is one of the most significant behavioral and
psychological disorders associated with alterations in brain reward, inhibition, and
emotional regulation systems. The present study aimed to investigate the relationship
between behavioral brain systems and tendency toward substance abuse among students
of Tabriz University.

Methodology: This descriptive-correlational cross-sectional study was conducted among
students of Tabriz University during the 2021-2022 academic year. A total of 150
participants were selected using multistage cluster sampling. Research instruments
included the Addiction Admission Scale (AAS), Addiction Potential Scale (APS), and
Gray-Wilson Personality Questionnaire (GWPQ). Data were analyzed using SPSS-27
software through Pearson correlation coefficient and multiple regression analysis.

Findings: The findings indicated a significant positive relationship between the

Behavioral Activation System and tendency toward substance abuse (r = 0.48, p < 0.01).
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Conclusion: The results demonstrated that individual differences in behavioral brain
system activity play a significant role in vulnerability toward substance abuse. Therefore,
attention to neuropsychological characteristics and the development of preventive
interventions focused on emotional regulation, behavioral inhibition, and impulsivity
reduction may help reduce substance abuse-related problems.
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Extended Abstract

Introduction and Aim

Substance abuse is considered one of the most
important psychological, social, and neurobiological
challenges in contemporary societies. In recent
decades, researchers have increasingly emphasized
that addiction should not merely be viewed as a moral
weakness or maladaptive habit, but rather as a chronic
brain disorder associated with dysfunction in neural
reward systems, motivational processes, emotional
regulation, and behavioral control (Blum, Han, et al.,
2022). Neurobiological models of addiction indicate
that abnormalities in the mesolimbic dopamine
pathway and reward circuitry contribute substantially
to the initiation and maintenance of substance use
behaviors (Gold et al., 2020; Lauretani et al., 2024). The
reinforcement sensitivity theory proposed by Gray has
provided an important framework for understanding
the role of behavioral brain systems in risky and
addictive behaviors. According to this theory,
individual differences in the Behavioral Activation
System (BAS), Behavioral Inhibition System (BIS),
and Fight-Flight System (FFS) influence responses to
reward, punishment, impulsivity, anxiety, and
emotional reactivity. Individuals with heightened
BAS sensitivity tend to seek novelty, stimulation, and
rewarding experiences, making them more vulnerable
to substance wuse and addictive tendencies.
Conversely, stronger BIS functioning is generally
associated with increased sensitivity to punishment
and greater behavioral restraint (Mosri, 2021). Recent
neuroscientific evidence has also highlighted the role
of dopamine dysregulation, reward deficiency
syndrome, and neurotransmitter imbalance in
addictive disorders (Blum, Dennen, et al., 2022; Peng et
al., 2025). Furthermore, studies have shown that
behavioral addictions and substance-related addictions
share overlapping neurobiological mechanisms
involving reward processing and emotional
dysregulation (Brahma & Brahma, 2023; izci et al., 2022).
Researchers have also emphasized the involvement of
orexin signaling, ghrelin pathways, GLP-1 receptors,
neuroplasticity, and inflammatory mechanisms in
addiction vulnerability and maintenance (Capd, 2025;
Sharma, 2025; Sustkova-Fierovd et al, 2022).
Psychological factors such as impulsivity, emotional
instability, sensation seeking, and maladaptive coping
strategies are also strongly associated with substance
use disorders (Koob et al., 2020). Despite growing
evidence regarding the neurobiology of addiction,
limited research has specifically examined the
relationship between behavioral brain systems and

tendency toward substance abuse among university
students in Iran. Therefore, the present study aimed to
investigate the relationship between behavioral brain
systems and tendency toward substance abuse among
students of Tabriz University.

Methodology

The present study was a fundamental and descriptive-
correlational research conducted using a cross-
sectional design. The statistical population included
all students of Tabriz University during the academic
year 2021-2022. Based on the number of study
variables and sampling principles in correlational
research, a total sample of 150 students was selected
through multistage cluster sampling. Initially, several
faculties were randomly selected, and then a number
of classes were chosen from each faculty. Students
voluntarily participated after receiving explanations
regarding the aims of the research, confidentiality of
responses, and ethical considerations. Inclusion
criteria included being an active university student
and completing all questionnaires accurately.
Incomplete questionnaires were excluded from the
final analysis. Data were collected using the
Addiction Admission Scale (AAS), the Addiction
Potential Scale (APS), and the Gray-Wilson
Personality Questionnaire (GWPQ). The Addiction
Admission Scale measures individuals’ attitudes and
tendencies toward substance use through a series of
yes/no questions. The Addiction Potential Scale
evaluates psychological predisposition and
vulnerability toward substance abuse. The Gray-
Wilson Personality Questionnaire assesses the activity
of behavioral brain systems, including behavioral
activation, behavioral inhibition, fight, and flight
components. The questionnaire consists of 120 items
with “yes,” “no,” and “don’t know” response options.
Scoring procedures were conducted according to
standardized guidelines. Data analysis was performed
using SPSS-27 software. Descriptive statistics
including means and standard deviations were
calculated to describe the data. Pearson correlation
coefficients were used to examine relationships
among variables, and multiple regression analysis was
performed to determine the predictive power of
behavioral brain systems on tendency toward
substance abuse. Statistical significance was
considered at the 0.05 level.

Findings

The demographic analysis showed that 54.67 percent
of participants were female and 45.33 percent were
male. The mean age of participants was 22.41 years




with a standard deviation of 3.27 years. Regarding
educational level, 40.67 percent were undergraduate
students, 38.67 percent were master’s students, and
20.66 percent were doctoral students. Descriptive
statistics revealed that the Behavioral Activation
System had the highest mean score among behavioral
brain system variables, while the fight component
showed the lowest mean score. The mean score for
addiction potential indicated a moderate level of
vulnerability toward substance abuse among
participants. Correlation analyses demonstrated a
significant  positive relationship  between the
Behavioral Activation System and addiction potential
(r = 0.48, p < 0.01). A significant positive correlation
was also observed between the Behavioral Activation
System and addiction admission (r = 0.52, p < 0.01).
These findings suggest that individuals with greater
reward sensitivity, impulsivity, and novelty-seeking
tendencies are more likely to display higher
vulnerability toward substance use. In contrast, the
Behavioral Inhibition System showed significant
negative correlations with addiction potential (r = -
0.41, p < 0.01) and addiction admission (r = -0.46, p <
0.01), indicating that stronger inhibitory functioning
and sensitivity to punishment may act as protective
factors against substance abuse tendencies. The fight
component demonstrated positive correlations with
addiction-related variables, whereas the flight
component showed negative correlations. Multiple
regression analysis further indicated that behavioral
brain systems significantly predicted tendency toward
substance abuse. The regression model explained 48
percent of the variance in substance abuse tendency
(R = 0.48). Among predictor variables, the
Behavioral Activation System had the strongest
positive predictive effect, whereas the Behavioral
Inhibition System had a significant negative
predictive effect. The fight component positively
predicted substance abuse tendency, while the flight
component negatively predicted it. Overall, the
findings demonstrated that behavioral brain systems
play a substantial role in explaining individual
differences in vulnerability toward substance abuse.

Discussion and Conclusion

The findings of the present study support
neurobiological and psychological theories
emphasizing the role of reward sensitivity and
inhibitory control in addictive behaviors. Individuals
with heightened Behavioral Activation System
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sensitivity are more likely to pursue pleasurable and
stimulating experiences, increasing susceptibility to
risky behaviors and substance use. Increased reward-
seeking tendencies and altered dopamine functioning
may reinforce repeated substance use and contribute
to addiction development. Conversely, stronger
Behavioral Inhibition System functioning appears to
reduce the likelihood of engaging in high-risk
behaviors by increasing sensitivity to punishment and
enhancing behavioral control. The results also suggest
that emotional and defensive response systems
contribute differently to substance use vulnerability.
Individuals with aggressive and impulsive fight-
oriented responses may be more likely to use
substances as maladaptive coping mechanisms,
whereas flight-oriented tendencies may reduce
exposure to risky situations. These findings indicate
that addiction vulnerability is influenced by complex
interactions among personality traits, emotional
regulation processes, neurobiological reward systems,
and behavioral control mechanisms. The study
highlights the importance of considering behavioral
brain systems in prevention and intervention
programs targeting substance abuse among university
students. Screening students based on
neurobehavioral vulnerability patterns may help
identify individuals at greater risk before severe
substance-related problems emerge. Psychological
interventions  focused on strengthening  self-
regulation, cognitive control, emotional management,
and adaptive coping strategies may reduce
susceptibility to substance abuse. In addition,
integrating neurobiological perspectives into addiction
prevention programs can improve understanding of
how reward sensitivity and inhibitory dysfunction
contribute to maladaptive behaviors. Although the
present study provides important evidence regarding
the relationship between behavioral brain systems and
tendency toward substance abuse, future longitudinal
and experimental studies are needed to clarify causal
pathways and examine additional mediating variables
such as impulsivity, trauma exposure, stress, and
emotional dysregulation. Overall, the findings
emphasize that behavioral brain systems are
significant predictors of substance abuse tendency and
should be considered important psychological and
neurobiological factors in addiction research and
prevention efforts.
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