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Abstract

The present study aimed to model the network structure of conduct disorder symptoms in
adolescents and examine the central role of impulsivity, emotion regulation, and empathy in
this network to identify key components involved in symptom maintenance and organization.
This study employed a descriptive—analytical correlational design using a psychological
network analysis approach. The statistical population consisted of adolescents aged 13 to 18
years in Yasuj during the 2024 academic year, selected using a multistage cluster sampling
method. Data were collected using standardized measures of conduct disorder symptoms,
impulsivity, emotion regulation, and empathy. Network estimation was conducted using
Gaussian graphical models with LASSO regularization in the R statistical environment.
Centrality indices, including strength, closeness, and betweenness, were calculated, and
network stability was evaluated using bootstrap procedures. Network analysis revealed that
maladaptive emotion regulation and impulsivity had the highest centrality indices and played
a central role in the conduct disorder symptom network. Rule violation and aggressive behavior
emerged as the most central behavioral symptoms. Bridge centrality analysis indicated that
impulsivity and maladaptive emotion regulation functioned as key bridging nodes linking
psychological variables and conduct disorder symptoms. Empathy showed significant negative
associations with conduct disorder symptoms, indicating its protective role. Network stability
analysis confirmed the reliability and robustness of the estimated network structure. The
findings demonstrated that conduct disorder is organized as a dynamic network of interacting
symptoms, with maladaptive emotion regulation and impulsivity serving as central
mechanisms and empathy functioning as a protective factor. These results suggest that
interventions targeting emotional regulation, impulse control, and empathy enhancement may
be effective in reducing conduct disorder symptoms.

Keywords: Conduct disorder, network analysis, impulsivity, emotion regulation, empathy,
adolescents
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EXTENDED ABSTRACT

Introduction

Conduct disorder is one of the most severe and clinically significant behavioral disorders emerging during
childhood and adolescence, characterized by a persistent pattern of behavior that violates the rights of others
and major societal norms. These behaviors typically include aggression toward people or animals, destruction
of property, deceitfulness or theft, and serious rule violations, and they often result in substantial impairments
in academic functioning, interpersonal relationships, and overall psychosocial adjustment (Fairchild et al.,
2019). The clinical importance of conduct disorder lies not only in its immediate behavioral consequences but
also in its long-term developmental trajectory, as individuals with conduct disorder are at increased risk for
antisocial personality disorder, substance use disorders, and criminal behavior in adulthood (Mueser et al.,
2006; Murray & Farrington, 2010). Consequently, understanding the structural organization and
psychological mechanisms underlying conduct disorder symptoms is critical for improving prevention,
assessment, and intervention strategies.

Recent research has highlighted the multifactorial etiology of conduct disorder, emphasizing the interplay
between neurobiological, psychological, and environmental risk factors. Neuroimaging studies have identified
structural and functional abnormalities in brain regions associated with emotional regulation, impulse control,
and social cognition among adolescents with conduct disorder, suggesting that disruptions in neural regulatory
systems may contribute to maladaptive behavioral patterns (Broulidakis et al., 2016; Fairchild et al., 2011).
In addition, emerging research in epigenetics has demonstrated that environmental stressors may influence
gene expression patterns associated with emotional and behavioral regulation, further supporting the
biopsychosocial framework of conduct disorder (Chiocchetti et al., 2022). These findings underscore the
importance of integrating psychological and biological perspectives when examining conduct disorder
symptomatology.

Emotion regulation has been consistently identified as a key psychological factor associated with conduct
disorder. Adolescents with conduct disorder frequently demonstrate significant deficits in emotional
awareness, modulation, and adaptive coping strategies, which increase their vulnerability to reactive
aggression and behavioral dyscontrol (Schoorl et al., 2016). Moreover, maladaptive cognitive emotion
regulation strategies have been shown to predict increased severity of conduct disorder symptoms, highlighting
the role of emotional processing deficits in the development and maintenance of disruptive behaviors (Amiri
et al., 2024). Impulsivity represents another critical psychological factor, reflecting deficits in behavioral
inhibition, cognitive control, and decision-making processes. Studies have demonstrated that adolescents with
conduct disorder exhibit elevated levels of impulsivity and impaired inhibitory control compared to typically
developing peers, contributing to increased risk-taking and antisocial behavior (Bonham et al., 2021; Nasri
et al., 2018).

Empathy deficits have also been widely implicated in conduct disorder, particularly in relation to aggressive
and antisocial behavior. Empathy plays a fundamental role in social functioning by enabling individuals to
understand and respond appropriately to others’ emotional states. Adolescents with conduct disorder often
display impairments in both cognitive and affective empathy, which may reduce emotional responsiveness to
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others’ distress and facilitate harmful behaviors (Frick & Kemp, 2021). In addition, social and environmental
factors such as trauma exposure, family dysfunction, and attachment disturbances have been identified as
significant contributors to conduct disorder risk, further emphasizing the complexity of its developmental
pathways (Calleros, 2023; Theule et al., 2016).

Despite extensive research on risk factors and correlates of conduct disorder, traditional latent variable models
have conceptualized conduct disorder symptoms as passive indicators of an underlying disorder. However,
recent advances in psychological network analysis offer an alternative conceptual framework, in which
symptoms are viewed as dynamic, interacting components of a complex system. This approach enables
identification of central symptoms that may play a causal role in maintaining symptom networks and provides
valuable insights into intervention targets (Mattis & Lachman, 2022). Furthermore, recent studies have
emphasized the utility of advanced analytical methods, including machine learning and network-based
approaches, for improving classification and understanding of conduct disorder symptom structures (Chan et
al., 2023; Lowet et al., 2023). Therefore, the present study aimed to investigate the network structure of
conduct disorder symptoms in adolescents and examine the central role of impulsivity, emotion regulation,
and empathy within this network.

Methods and Materials

This study employed a cross-sectional correlational design with a psychological network analysis framework.
The statistical population consisted of adolescents aged 13 to 18 years enrolled in secondary schools in Yasuj,
Iran, during the 2025-2026 academic year. Participants were selected using a multistage cluster sampling
method. Initially, several schools were randomly selected from different educational districts, followed by
random selection of classes within each school. All eligible students in selected classes were invited to
participate.

Data were collected using standardized self-report instruments assessing conduct disorder symptoms,
impulsivity, emotion regulation, and empathy. Conduct disorder symptoms were measured at the individual
symptom level to enable network modeling. Impulsivity was assessed using a multidimensional impulsivity
scale, emotion regulation was measured using a validated emotion regulation questionnaire, and empathy was
assessed using a standardized empathy scale capturing both cognitive and affective components.

Data analysis was conducted using psychological network analysis methods. Gaussian graphical models were
estimated using regularized partial correlation techniques to identify relationships between symptoms and
psychological variables. Centrality indices, including strength, closeness, and betweenness, were calculated to
determine the relative importance of nodes within the network. Bridge centrality indices were also computed
to assess connections between conduct disorder symptoms and psychological variables. Network stability and
accuracy were evaluated using bootstrap procedures.

Findings

Descriptive statistics indicated that conduct disorder symptoms were present at moderate levels within the
sample, with rule violation and aggressive behavior showing relatively higher mean scores compared to other
symptom domains. Impulsivity and maladaptive emotion regulation strategies were also elevated, while
empathy scores were relatively moderate.

Correlation analyses revealed significant positive associations between conduct disorder symptoms and
impulsivity, as well as maladaptive emotion regulation. In contrast, empathy and adaptive emotion regulation
were negatively correlated with conduct disorder symptoms. These findings suggest that higher impulsivity
and emotional dysregulation are associated with increased severity of conduct disorder symptoms, whereas
higher empathy and adaptive emotional regulation may serve as protective factors.

Network analysis revealed a highly interconnected symptom structure. Among conduct disorder symptoms,
rule violation and aggressive behavior demonstrated the highest centrality indices, indicating their strong
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connectivity with other symptoms. Among psychological variables, maladaptive emotion regulation and
impulsivity emerged as the most central nodes in the network, exhibiting the highest strength centrality values.
These variables demonstrated strong direct connections with multiple conduct disorder symptoms, suggesting
their central role in maintaining symptom interactions.

Bridge centrality analysis showed that impulsivity and emotion dysregulation served as key bridging nodes
linking psychological traits with conduct disorder symptoms. Empathy, on the other hand, showed negative
associations with several conduct disorder symptoms, suggesting a potential protective function within the
network structure.

Bootstrap analysis indicated high stability of centrality indices and accuracy of edge weight estimates,
confirming the reliability of the network model.

Discussion and Conclusion

The findings of the present study demonstrate that conduct disorder symptoms are organized as a dynamic and
interconnected network, rather than as passive indicators of a latent disorder. Within this network, impulsivity
and maladaptive emotion regulation emerged as central psychological mechanisms influencing multiple
symptoms. These findings suggest that emotional and behavioral dysregulation may play a causal role in the
development and persistence of conduct disorder symptoms.

The central role of impulsivity indicates that deficits in behavioral inhibition and self-control may contribute
to the escalation and maintenance of antisocial behaviors. Adolescents with higher impulsivity may be more
likely to engage in reactive and poorly regulated behaviors, increasing the likelihood of aggression and rule
violations. Similarly, maladaptive emotion regulation may contribute to increased emotional reactivity and
reduced capacity to manage negative emotions, further reinforcing maladaptive behavioral patterns.

Empathy demonstrated negative associations with conduct disorder symptoms, supporting its potential role as
a protective factor. Adolescents with higher empathy may be more capable of recognizing and responding
appropriately to others’ emotions, reducing the likelihood of harmful or antisocial behavior. These findings
highlight the importance of socio-emotional functioning in conduct disorder.

From a clinical perspective, the identification of central nodes within the symptom network has important
implications for intervention. Targeting central psychological mechanisms such as impulsivity and emotion
regulation may produce broader improvements across multiple symptoms by disrupting maladaptive network
interactions. Interventions focusing on emotional regulation skills, impulse control, and empathy development
may be particularly effective in reducing conduct disorder symptoms.

Overall, the present study provides evidence supporting the network conceptualization of conduct disorder and
highlights the central role of impulsivity, emotion regulation, and empathy in its symptom structure. These
findings contribute to a deeper understanding of the psychological mechanisms underlying conduct disorder
and offer valuable insights for the development of more targeted and effective interventions.
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