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Abstract 

The occurrence of traumatic events in childhood adversely affects the brain development. It can 

significantly influence behavioral, emotional and psychological patterns in the brain during 

adulthood which can lead to criminal activities and offensive behavior. This review examines 

how badly traumatic events that occur in early childhood affects the brain structure and function, 

specifically studying the affecting areas that are responsible for emotion regulation. Extracting 

information from scientific research on the brain, this article explores the brain mechanism that 

links childhood trauma and violent actions and criminal behavior in adolescence. Findings from 

recent studies, including PTSD impact on brain and topological data analysis of brain white 

matter underlines the importance of therapeutic measures and early interventions to lessen the 

possibilities of future criminality. 

Introduction 

Childhood is a critical period for psychological and emotional growth. When a child experiences 

any kind of trauma whether it's emotional, physical, or sexual the damage can affect normal 

brain growth and increase the risk of violence and criminal acts later in life. Both psychological 

and criminological research covers the link between childhood trauma and adult violence. This 

paper reviews findings on how childhood trauma affects brain structure and function and its 
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contribution to aggressive behavior, violence and poor decision-making ability. By understanding 

the brain pathways and mechanisms, we can design a therapeutic intervention that targets the 

roots of violence. 

Neurobiological effect of childhood trauma 

Adverse childhood experiences have a significant impact on brain areas such as the 

amygdala, hippocampus, and prefrontal cortex, which are majorly involved in controlling 

behavior and emotion regulation. Traumatic experiences reduce the volume and connectivity of 

the prefrontal cortex, affecting judgment and impulse control (De Bellis & Zisk, 2014; Bremner, 

2006). Similarly, it also causes hyperactivity in the amygdala, which increases fear responses and 

emotional dysregulation (Bremner, 2006; Maynard, 2024). 

In a 2024 study, topological data analysis (TDA) was used to examine white matter in 

maltreated children. The researchers found that trauma led to more rigid brain network structures 

(Chung et al., 2024). This topological change reduces the brain’s ability to adapt to new stimuli 

and regulate stress effectively. Such changes cause difficulties in emotional regulation and 

increase the probability of violent behavior (Chung et al., 2024). 

Childhood trauma disturbs the hypothalamic-pituitary-adrenal (HPA) axis, which leads to 

an exaggerated stress response. High levels of cortisol and chronic stress result in 

aggressiveness, irritability, and impulsive behavior—traits that are common among offenders 

(De Bellis & Zisk, 2014; Mervyn & Ashton, n.d.). Additionally, trauma affects neurotransmitters 

such as dopamine and serotonin, which regulate mood and behavior. These disruptions contribute 

to addiction, aggression, and violence (De Bellis & Zisk, 2014; Bremner, 2006). 
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PTSD is a mental disorder caused by childhood trauma and results in significant changes 

in the brain. In this disorder, amygdala activity increases while the volume of the hippocampus 

decreases (Bremner, 2006; Maynard, 2024). These changes produce severe symptoms such as 

emotional dysregulation, intrusive thoughts, and increased aggressive behavior. If these 

symptoms are not treated for a long period, they can lead to criminal behavior in adults (Mervyn 

& Ashton, n.d.). 

There is a need for trauma-informed approaches in mental hospitals and criminal justice 

systems to reduce violence. Recognition at an early stage and therapeutic interventions can 

support brain development and reduce criminal activities (Mervyn & Ashton, n.d.; De Bellis & 

Zisk, 2014). Rehabilitation programs that incorporate trauma-informed care can be effective in 

helping offenders manage symptoms and reduce recidivism (Mervyn & Ashton, n.d.). 

Conclusion 

Childhood trauma has extreme enduring effects on brain development, creating vulnerabilities 

that increase risk of criminal and offensive behavior. The neurobiological, psychological, and 

social consequences contribute to a range of emotional difficulties. Increased stress response and 

PTSD related dysfunction contributes to this risk. Advanced neuroscience approaches deepen our 

concepts of these processes. A proper trauma informed prevention and rehabilitation is needed to 

reduce offensive behavior and break the cycle of violence. 
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