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Abstract

The present study aimed to predict aggression and anxety in adolescents based on executive brain
functions among female high school students in Islamshahr. This applied study employed a descriptive-
correlational design. The statistical population consisted of all female adolescents aged 14-18 years
studying in secondary schools in Islamshahrduring the 2025-2026 academic year, totaling 40,251 students.
Based on Morgan’s table, 351 students were selected using random cluster sampling. Data collection
instruments included Nejati’s Executive Functions Questionnaire, the Lovibond and Lovibond Anxiety
Scale (DASS-21), and the Aggression Scale developed by Nilsson et al. Data were analyzed using SPSS
software through Pearson correlation coefficients and stepwise multiple regression analysis. Prior to
inferential analyses, assumptions of normality, independence of errors, and absence of multicollinearity
were examined and confirmed. The findings demonstrated a significant negative relationship between
executive brain function and adolescent aggression (r = -0.645), as well as between executive brain
function and anxiety (r = -0.511). In addition, a significant positive relationship was observed between
anxiety and aggression (r = 0.431). Regression analyses revealed that decision-making, cognitive
flexibility, social cognition, planning, inhibitory control and selective attention, sustained attention, and
memory significantly predicted adolescent aggression. Furthermore, inhibitory control and selective
attention, social cognition, planning, memory, and sustained attention significantly predicted adolescent
anxiety. All regression models were statistically significant at the 0.001 level. The results indicated that
adolescentaggression and anxiety are not merely emotional or environmentally driven phenomena, but are
substantially rooted in executive cognitive processes and brain functions. Deficits in executive components
suchas inhibitory control, planning, and cognitive flexibility may increase vulnerability to emotional and
behavioral problems during adolescence. Therefore, cognitive training and executive function
enhancement programs may play a critical role in reducing anxiety and aggression among adolescents.
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Extended Abstract
Introduction
Adolescence is considered one of the most sensitive and challenging developmental periods characterized by
profound biological, emotional, cognitive, and social changes. During this stage, adolescents experience rapid
neurological maturation while simultaneously facing increasing emotional and environmental demands. These
developmental transitions make adolescents vulnerable to emotional and behavioral difficulties, among which
anxiety and aggression are highly prevalent. Anxiety in adolescence is associated with impaired academic
performance, reduced social functioning, emotional distress, and increased vulnerability to future
psychological disorders. Similarly, aggressive behavior may lead to interpersonal conflicts, school
maladjustment, delinquency, and long-term psychosocial difficulties. Contemporary psychological and
neuroscientific approaches suggest that these problems are not merely emotional reactions or environmental
outcomes but are significantly associated with deficits in executive brain functions (Seymour, 2025; Wright
et al., 2024).
Executive functions refer to a set of higher-order cognitive processes that regulate goal-directed behavior,
emotional control, attention management, decision-making, cognitive flexibility, and inhibitory control. These
functions are primarily associated with the prefrontal cortex, which continues to develop throughout
adolescence (Demetriou et al., 2022). Executive functions enable individuals to monitor their thoughts and
emotions, suppress impulsive reactions, adapt to changing situations, and evaluate behavioral consequences.
Consequently, impairments in executive functioning may reduce adolescents’ ability to regulate emotions
effectively and increase susceptibility to anxiety and aggression (Fombouchet, 2025; Skidmore et al., 2023).
Research has shown that deficits in inhibitory control and working memory are strongly associated with
emotional dysregulation and maladaptive behavioral patterns among adolescents (Rachma & Hendrawan,
2025).
Previous studies have emphasized the role of executive functions in psychological adjustment and emotional
well-being. Seymour reported that executive dysfunction contributes significantly to emotional dysregulation
among adolescents and increases the risk of internalizing disorders such as anxiety (Seymour, 2025).
Likewise, Wright and colleagues demonstrated that adolescents with poorer executive functioning exhibited
greater emotional instability and behavioral difficulties over time (Wright et al., 2024). Fombouchet also
found that cognitive flexibility and inhibitory control play a major role in adolescents’ emotion regulation
strategies (Fombouchet, 2025). These findings indicate that executive functions are central mechanisms
underlying emotional and behavioral regulation during adolescence.
Aggression has similarly been linked to executive dysfunction. Adolescents with weak inhibitory control and
poor decision-making abilities are more likely to exhibit impulsive and hostile behaviors. According to
Bakhshoudeh and Nekouei, executive functions mediate the relationship between positive parenting and
aggression, suggesting that adolescents with impaired executive control are more vulnerable to aggressive
responses (Bakhshoudeh & Nekouei, 2024). Neuropsychological evidence also supports this relationship.
Bruce et al. demonstrated that alterations in brain structures associated with executive functioning contribute
to maladaptive behavioral patterns and emotional instability (Bruce et al., 2023). Furthermore, deficits in
social cognition and attentional control may increase hostile interpretations of social situations, thereby
intensifying aggressive behavior.
Anxiety has also been associated with deficits in executive functions. Adolescents with impaired attentional
control often struggle to disengage from threatening stimuli, resulting in persistent worry and rumination
(Beirami et al., 2024). Rachma and Hendrawan suggested that executive function problems contribute to
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emotional dysregulation, which in turn predicts self-injurious and anxiety-related behaviors in adolescents
(Rachma & Hendrawan, 2025). Similarly, Razmi et al. found that executive function training significantly
reduced anxiety symptoms and improved social functioning among children with attention deficit hyperactivity
disorder (Razmi et al., 2020). These findings highlight the importance of cognitive control processes in
maintaining emotional balance and psychological health.

In addition to cognitive and emotional mechanisms, environmental and behavioral factors also influence
executive functioning. Azar et al. showed that parental skills and supportive environments contribute positively
to children’s executive functions and academic competence (Azar et al., 2023). Park and Schott demonstrated
that physical activity and fine motor-cognitive tasks improve executive functioning and cognitive performance
(Park & Schott, 2022). Moradi et al. also reported that physical activity moderates the relationship between
behavioral brain systems and social loneliness (Moradi et al., 2022). These studies suggest that executive
functions are modifiable and can be enhanced through targeted interventions and environmental support.
Despite the growing literature on executive functions and adolescent mental health, relatively few studies have
simultaneously examined the predictive role of executive functions on both anxiety and aggression among
adolescents. Most previous studies have focused separately on emotional or behavioral outcomes. Therefore,
the present study aimed to investigate whether executive brain functions could predict anxiety and aggression
among adolescent girls. Understanding these relationships may contribute to developing effective prevention
and intervention programs focused on enhancing executive functioning and emotional regulation in
adolescents.

Methods and Materials

The present study employed an applied descriptive-correlational design. The statistical population consisted
of all female adolescents aged 14 to 18 years enrolled in secondary schools in Islamshahr during the 2025
academic year. According to official educational statistics, the population included 40,251 students. Based on
Morgan’s sampling table, 351 students were selected using random cluster sampling. Initially, several girls’
secondary schools were randomly selected, followed by random selection of classes from different grade
levels. All students in the selected classes participated voluntarily in the study.

Three standardized instruments were used to collect data. Executive brain functions were assessed using
Nejati’s Executive Functions Questionnaire, which measures components such as decision-making, cognitive
flexibility, social cognition, planning, inhibitory control, selective attention, sustained attention, and memory.
Anxiety was measured using the anxiety subscale of the Depression Anxiety Stress Scale (DASS-21),
developed by Lovibond and Lovibond. Aggression was assessed using the Nilsson Aggression Questionnaire,
which evaluates dimensions including physical aggression, frustration, peer relations, and relationships with
authority figures.

Before data collection, informed consent was obtained from school authorities and students’ parents.
Participants were assured that all information would remain confidential and used solely for research purposes.
Data were analyzed using SPSS software. Descriptive statistics, Pearson correlation coefficients, and stepwise
multiple regression analyses were conducted. Assumptions of normality, independence of errors, and absence
of multicollinearity were examined and confirmed prior to inferential analyses.

Findings

The results indicated that executive brain functions had significant predictive power for both aggression and
anxiety among adolescents. Pearson correlation analyses demonstrated a significant negative relationship
between executive functions and aggression, indicating that higher executive functioning was associated with
lower levels of aggressive behavior. A significant negative correlation was also found between executive
functions and anxiety, suggesting that adolescents with stronger executive abilities experienced lower anxiety
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symptoms. Furthermore, aggression and anxiety were positively correlated, indicating that higher levels of
anxiety were associated with greater aggressive tendencies.

Stepwise regression analyses revealed that several executive function components significantly predicted
aggression. Decision-making emerged as the strongest predictor, followed by cognitive flexibility, social
cognition, planning, inhibitory control and selective attention, sustained attention, and memory. Together,
these variables explained a substantial proportion of variance in aggressive behavior. Adolescents with deficits
in inhibitory control and decision-making were more likely to display impulsive and hostile reactions in
stressful situations.

Regarding anxiety, regression analyses showed that inhibitory control and selective attention were the
strongest predictors, followed by social cognition, planning, memory, and sustained attention. These executive
components significantly predicted anxiety symptoms among adolescents. Students with poorer attentional
regulation and reduced cognitive control experienced greater emotional distress and worry.

Overall, the findings demonstrated that executive brain functions play a central role in adolescents’ emotional
and behavioral adjustment. Weaknesses in executive functioning were associated with higher anxiety and
aggression, whereas stronger executive abilities appeared to function as protective factors against
psychological maladjustment.

Discussion and Conclusion

The findings of the present study demonstrated that executive brain functions significantly predict anxiety and
aggression among adolescents. Adolescents with stronger executive abilities exhibited lower levels of
emotional distress and aggressive behavior, whereas those with weaker executive control showed greater
vulnerability to maladaptive emotional and behavioral responses. These findings supportthe growing body of
evidence emphasizing the role of executive functions in emotional regulation and psychological adjustment
during adolescence.

One important explanation for these findings is that executive functions operate as a central regulatory system
responsible for controlling thoughts, emotions, and behaviors. Components such as inhibitory control,
cognitive flexibility, and working memory enable adolescents to evaluate situations rationally, suppress
impulsive reactions, and adoptadaptive coping strategies. When these processes are impaired, adolescents may
become unable to regulate emotional arousal effectively, resulting in heightened anxiety and aggressive
tendencies. In particular, poorinhibitory control may increase impulsive reactions, while cognitive inflexibility
may contribute to persistent negative thinking and hostile interpretations of social situations.

The findings also suggest that emotional and behavioral difficulties in adolescence are strongly rooted in
neurocognitive mechanisms. Since the prefrontal cortex continues developing throughout adolescence,
executive functions may remain relatively immature during this period. Consequently, adolescents often
experience difficulties in emotional self-regulation and behavioral control. This developmental vulnerability
may explain why executive dysfunction contributes significantly to emotional instability and aggression during
adolescence.

Another important implication of this study is that executive functions appear to serve as protective factors
against psychological maladjustment. Adolescents with stronger attentional control, planning abilities, and
cognitive flexibility may cope more effectively with environmental stressors and interpersonal conflicts. These
individuals are likely to interpret challenging situations more rationally and generate constructive solutions
instead of responding impulsively or emotionally. Therefore, strengthening executive functions may reduce
the risk of anxiety and aggression and improve adolescents’ emotional resilience.

The present findings also highlight the importance of interventions aimed at enhancing executive functioning.
Cognitive training programs, mindfulness-based interventions, physical exercise, and emotional regulation
training may improve executive processes and reduce emotional and behavioral problems among adolescents.
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Educational systems and mental health professionals should pay greater attention to executive function
development when designing prevention and intervention programs for adolescents. Strengthening these
cognitive abilities may not only improve academic performance and social functioning but also enhance long-
term psychological well-being.

In conclusion, the present study demonstrated that executive brain functions are significant predictors of
anxiety and aggression among adolescents. Weaknesses in executive processes such as inhibitory control,
planning, cognitive flexibility, and attention regulation increase adolescents’ vulnerability to emotional and
behavioral difficulties. These findings emphasize the critical role of executive functioning in adolescent mental
health and underscore the importance of developing interventions focused on improving cognitive control and
emotional regulation skills.
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