Submit Date: 24 April 2025
Revise Date: 25 July 2025
Accept Date: 06 August 2025
Publish Date: 21 January 2026

The Encyclopedia of Comparative Jurisprudence and Law

Biological and Neurocognitive Foundations of Violent Behavior in Iranian
Criminal Law

Seyedeh Leila Naghibzadeh', Mahmoud Habibitabar*!, Masoud Mostafapour?

1. Department of Law, Sav.C., Islamic Azad University, Saveh, Iran
2. Department of Law, Shahed University, Tehran, Iran

* Corresponding Author’'s Email: 0385947801 @iau.ac.ir

ABSTRACT

Violence, as one of the most challenging dilemmas facing contemporary societies, often stems from a complex
interplay of psychological disorders, neurological impairments, hormonal fluctuations, and social pressures. On the
one hand, traditional criminal justice systems have predominantly adopted punitive and reactive approaches; on
the other hand, recent findings in neuroscience and psychology have opened new horizons for biological and
behavioral prevention of violence. This study, using a descriptive-analytical method and grounded in an
interdisciplinary theoretical framework, offers a comprehensive examination of the biological and neurocognitive
foundations of violent behavior. Based on developmental, social, situational, and biopsychological prevention
theories, the research demonstrates that violent conduct is not merely a social or educational phenomenon; rather,
it is deeply rooted in biological, neural, and hormonal mechanisms that must be addressed in modern criminological
paradigms. The connection between physical activity and brain structures, neurotransmitter systems, and hormonal
secretions—alongside its role in the psychological and social regulation of individuals—gains a central position in
violence prevention strategies. Furthermore, the emergence of neurolegal concepts within the domain of modern
criminal law provides a platform through which scientific data can contribute to more just decisions and more
targeted interventions. This interdisciplinary framework establishes a scientific foundation for the development of
more humane and effective criminal justice policies.
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Violence, a multifaceted and deeply rooted
phenomenon, has consistently challenged the



frameworks of criminal justice, social policy,
and Dbehavioral sciences. Contemporary
societies, particularly those grappling with
increasing rates of interpersonal aggression
and criminal offenses, necessitate a paradigm
shift from punitive to preventive models.
Traditional criminal law, predominantly based
on classical theories of free will and rational
choice (Beccaria, 1996), often falls short in
addressing the neurological and biological
underpinnings of violent conduct. Recent
advances in neuroscience and behavioral
psychology underscore the critical influence of
brain structures such as the prefrontal cortex,
amygdala, and hippocampus on emotional
regulation, impulse control, and decision-
making, all of which are crucial in the genesis
and expression of violence (Blair, 2001; Raine,
2002; Yang & Raine, 2009). These findings
challenge the foundational assumptions of
culpability in criminal law and suggest a need
for integrating neurobiological insights into
criminological theories and legal practices.
Furthermore, the World Health Organization
has emphasized the profound societal burden
imposed by violence, with over 1.6 million
deaths annually attributed to violent acts
globally (World Health Organization, 2014), a
statistic that reinforces the urgency of shifting
toward interdisciplinary approaches that
combine legal frameworks with biological
sciences.

The interplay between hormonal regulation
and neurotransmitter systems is a cornerstone
in the understanding of aggression and
violence. Elevated testosterone levels and
reduced serotonin have been correlated with
increased aggressive tendencies, particularly
among adolescents and individuals with
antisocial traits (Archer, 2006; Coccaro et al.,
2006). Cortisol, the primary stress hormone,
demonstrates a complex dual role; while low
baseline levels may predict aggressive
behaviors due to reduced fear and guilt,
elevated levels in response to stress can

potentiate reactive violence (McBurnett et al.,
2000; van Goozen et al., 2007). Additionally,
imbalances in dopamine and norepinephrine
systems further complicate emotional
regulation and reward-processing
mechanisms, often facilitating impulsive and
risk-prone behaviors (Meeusen & De Meirleir,
1995; Seo et al., 2008). These neurochemical
systems do not operate in isolation; rather,
they interact with neural circuits that govern
executive functioning, moral reasoning, and
threat perception. The prefrontal cortex,
particularly the dorsolateral and orbitofrontal
regions, serves as a critical moderator of
violent behavior through its top-down
inhibitory control over the amygdala (Brower
& Price, 2001). Functional impairments in
these cortical regions, as evidenced by
neuroimaging studies of violent offenders,
reveal hypometabolism and structural
anomalies that correlate with behavioral
dysregulation (Bufkin & Luttrell, 2005).

Neurocriminology, emerging from this
convergence of biological and legal disciplines,
positions itself as a transformative force in
modern justice systems. The concept of
“neurolaw” introduces the possibility that
some individuals may exhibit violent behavior
not solely due to volitional intent but as a
result of identifiable neurobiological
dysfunctions (Greene & Cohen, 2004; Morse,
2006). For instance, individuals with
traumatic brain injuries, neurodevelopmental
disorders, or genetic predispositions affecting
serotonin transporter expression may possess
diminished capacity for emotional restraint
and ethical judgment (Jones et al., 2013). These
revelations pose significant implications for
the attribution of criminal responsibility and
the design of rehabilitative measures. In
jurisdictions increasingly receptive to
neuroscientific evidence, brain imaging has
been admitted in court to argue for mitigated
sentencing or diversion into treatment
programs rather than incarceration (Aharoni,
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2013). The evolution of neurolaw is not merely
theoretical; it reshapes the core assumptions
of legal personhood, free will, and culpability,
particularly when considering vulnerable
populations such as juveniles whose prefrontal
cortices are not fully matured.

Violence prevention, therefore, must extend
beyond sociological and deterrent strategies to
include biologically informed interventions.
One promising avenue lies in the integration of
structured physical activity into criminal
justice and social rehabilitation programs.
Aerobic exercise has been shown to modulate
key neurochemical pathways associated with
aggression, including increasing serotonin and
dopamine availability and reducing cortisol
reactivity (Chaouloff, 1989; Dishman et al.,
2006). Furthermore, exercise-induced
elevation of brain-derived neurotrophic factor
(BDNF) supports neuroplasticity and
cognitive function, particularly in the
prefrontal cortex and hippocampus—regions
implicated in moral reasoning and memory
consolidation (Li et al, 2019). Studies
demonstrate that consistent physical activity
enhances connectivity between the prefrontal
cortex and limbic regions, thereby improving
emotional regulation and reducing impulsivity
(Hillman et al., 2008). The social dimension of
exercise, especially in team-based sports, also
promotes oxytocin release, a hormone
associated with empathy and prosocial
behavior (Heinrichs et al., 2009; Szabo, 2011).
Thus, exercise serves not only as a health
intervention but as a bio-behavioral
mechanism that can buffer against the
development or escalation of violent
tendencies.

Preventive criminology has evolved to include
four = dominant  theoretical  models—
developmental, social, situational, and
biopsychological —which collectively account
for the complex etiology of violence.
Developmental prevention focuses on early
childhood interventions aimed at mitigating

risk factors such as neglect, abuse, and
educational failure (Farington & Welsch, 2007).
Social prevention emphasizes structural
determinants like poverty, inequality, and
social  disintegration, = advocating  for
community-based strategies to build resilience
and social cohesion (Crawford, 1998).
Situational prevention targets the immediate
contexts in which crimes occur, employing
environmental design and behavioral nudging
to reduce opportunities for violence (Clarke,
1997). Finally, biopsychological prevention
incorporates advances in neuroscience and
behavioral therapy to directly intervene in the
neural substrates of violence. These
approaches are not mutually exclusive but
mutually reinforcing, and the success of any
comprehensive violence prevention policy
depends on their strategic integration. Within
this schema, the inclusion of sport-based
interventions addresses both physiological
and psychological domains, offering a scalable
and non-stigmatizing tool for behavioral
modulation.

The empirical foundations for such integrative
approaches are robust. For example,
neuroimaging studies show that regular
aerobic activity increases hippocampal volume
and improves synaptic efficiency, which is
essential for adaptive learning and emotional
resilience (Boyle et al.,, 2024; Roberts et al.,
2021). Moreover, meditation practices and
mindfulness training, often coupled with
physical movement, reduce amygdala
hyperreactivity to perceived threats and
increase  functional connectivity = with
regulatory cortical regions (Kral et al., 2018;
Silalahi & Susanti, 2024). These findings
support the view that behavioral interventions
grounded in neuroscience can yield tangible
reductions in violent conduct, particularly
among high-risk populations. Legislative and
judicial systems that acknowledge these
biological vulnerabilities are better positioned
to implement restorative rather than



retributive justice. Policies informed by
neurolaw prioritize rehabilitation, especially
when violence is not simply a matter of moral
failing but a symptom of neurological
dysregulation.

In conclusion, the synthesis of neuroscience,
behavioral science, and criminal law offers a
powerful framework for understanding and
preventing violent behavior. The article
“Biological and Neurocognitive Foundations
of Violent Behavior in Iranian Criminal Law”
contributes meaningfully to this discourse by
highlighting the role of brain structures,
neurochemistry, and hormonal regulation in
shaping violent tendencies. It underscores the
importance of redefining criminal
responsibility in light of neurocognitive
impairments and promotes the use of exercise-
based and therapeutic interventions as viable
tools for violence prevention. Ultimately, such
interdisciplinary approaches pave the way for
more humane, just, and scientifically
grounded criminal justice policies that address
the root causes of violence rather than merely
punishing its symptoms.
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