Evaluating the Impact of Social and Biological Determinants of Human Aggression in Health and Social Care Practice.



Introduction

Aggression is a complex, multifaceted behaviour that violates social norms, often arises in situations of conflict, and entails severe personal, societal, and economic consequences (Allen & Anderson, 2017; Thomas & Egan,2022). It is broadly defined as any intentional behaviour that is hostile, injurious, or destructive action intended to dominate or inflict physical or psychological harm on others (Siever,2008). This definition encompasses multiple forms, including physical, verbal, relational, and reactive each with unique implications for public health, interpersonal relationships, and conflict resolution (Sturmey,2022). 
Physical aggression has been consistently linked to elevated rates of injury and enduring psychological consequences, highlighting the need for evidence-based public health interventions targeting its underlying determinants (Armstead et al.,2021). On the societal scale, aggression erodes social cohesion and economic stability by generating direct costs(property damage, medical expenses, and psychological trauma) and indirect costs (fear-induced declines in investment and consumption)(Sturnmey,2022). Effectively reducing these wide-ranging impacts and designing evidence-based prevention and intervention programmes requires a thorough understanding of the key determinants of aggression(Welsh, Zane and Mears,2024). These determinants can be grouped into broad categories, i.e., biological determinants(genetic predispositions and evolutionary adaptations; contribute to the development of aggressive behaviour, while neurobiological mechanisms, such as disruptions in neurotransmitter imbalances (e.g., low serotonin, altered dopamine function ) And social determinants (early upbringing and family dynamics, social learning processes, socioeconomic disadvantages (poverty, low educational attainment, inequality), and cultural norms that either condone or restrain aggressive behaviour expression(McDowell,2023).
Recognising the dynamic interplay between these biological and social determinants provides the essential conceptual groundwork for the major theories underpinning aggression. From the biological theories, aggression is viewed as an adaptive trait that historically enhanced survival, resource acquisition, and reproductive success(Drndarević, 2021). Collectively, these triggers establish a strong foundation for the development of targeted prevention and intervention strategies at both the individual and societal levels.
BIOLOGICAL DETERMINANTS
Biological determinants of aggression in human encompass a variety of factors, ranging from genetics, neurobiological mechanisms, and hormonal influences(Elvis et al.,2024). Genetic factors have been identified in numerous studies examining the familial patterns of aggression, indicating that hereditary factors can play a significant role in an individual’s tendency for aggressive behaviour (Ip et al.,2021). Koyama et al.(2024) conducted a systematic review highlighting various genetic markers associated with child aggression, emphasizing heritable factors influencing aggressive behaviour. Additionally, Kayhan(2021) explores how behavioural genetics indicates a predisposition to aggression, providing evidence that inherited traits can shape individual behavioural patterns. Furthermore, Ni Raghallaigh and Eeles(2022) discuss genetic influences in familial contexts, applying insights from cancer research to understand aggression’s hereditary nature of aggression. Collectively, these studies highlight how hereditary factors play a significant role in shaping aggressive behaviours within families. On the other hand, neurobiological and hormonal factors-particularly the amygdala, prefrontal cortex, and testosterone-play a significant role. The amygdala is critical for emotional processing and has been consistently linked with aggressive tendencies.
Research shows that structural covariance in amygdala subregions correlates with both trait aggression and endogenous testosterone levels, providing evidence of a biological underpinning for aggressive behavior (Göttlich et al.,2022). Similarly, the prefrontal cortex is essential for regulating emotional responses and impulse control, with deficits or immaturity in this region frequently linked to heightened aggression (Blankenstein et al.,2022). Testosterone further contributes by acting through the hypothalamic-pituitary-gonadal axis and interacting with stress-response systems such as the hypothalamic-pituitary-gonadal axis (Mbiydzenyuy & Qulu,2024). Together, these interconnected neurobiological and hormonal mechanisms significantly enhance our understanding of the biological foundation of aggressive behaviour.
Social Determinants of Aggression
Aggression can be understood as a multifaceted behaviour influenced by a wide range of social determinants such as environmental, socioeconomic, cultural, and interpersonal factors. Recent research has emphasised the link between socioeconomic status and aggressive behavior among adolescents. Jaleel and Kotian(2023) conducted a literature review that suggests higher aggression levels in students from lower socioeconomic backgrounds attributing this to increased stressors and limited access to resources. Cultural influences can also play a crucial role in shaping aggression. Norms and values related to aggressive behaviour differ widely across cultural contexts, influencing how individuals display and respond to aggressive cues. Jaleel and Kotian(2024) assert that cultural conditioning can either inhibit or promote aggressive responses, based on social teachings within communities. This demonstrates an important layer of complexity, highlighting that aggression cannot be understood solely through individual characteristics, but rather as a product of contextual influences, interpersonal factors, including peer relationships and familial dynamics, also been emphasized in literature as significant predictors of aggression. Mambra and Kotian suggest that negative interactions or conflicts with peers can lead to an increase in aggressive behaviours, especially when accompanied by a lack of proper coping mechanisms. Consequently,  the interaction among these social determinants environmental, socioeconomic, cultural and interpersonal-offers a comprehensive framework for understanding the origins of aggressive behaviour, indicating that effective intervention strategies must account for this interconnectedness.
Interplay between biological and social determinants.
Aggression arises from the dynamic interaction between biological predispositions and sociocultural contexts, rather than from either domain isolation. Biological determinants, such as genetic predispositions, neurochemical imbalances, and hormonal influences, do not operate in isolation but rather interact with social factors to shape behavioral outcomes  (Remes, Mendes and Templetion,2021). For instance, hormonal influences, such as elevated circulating testosterone, have been repeatedly associated with heightened aggressive responding, particularly under conditions of social provocation or perceived threat (Frieze, Newhill, and Fusco,2020). However, these biological factors do not function independently; they are shaped by social contexts, including familial and environmental influences. Social determinants, such as socioeconomic status, access to education, and community environments, can either intensify or reduce aggressive behaviors. For example, individuals from lower socioeconomic backgrounds may experience higher levels of frustration and limited resources, leading to aggressive acts as coping mechanisms or expressions of power(Jaleel and Kotian,2023). Furthermore, the interaction among these determinants is clearly demonstrated in studies that examine mental health outcomes. (Remes, Mendes, and Templeton(2021) argue that both psychological distress and social stressors synergistically influence behaviour such as aggression. This correlation emphasises how poor mental health resulting from social and economic adversities can produce or heighten aggressive tendencies. By recognizing that aggressive behaviour stems from complex interactions of factors rather than solely biological predispositions, Interventions can be developed that address underlying social issues, potentially reducing aggression in communities (Jaleel and Kotian,2023). Comprehensive approaches that integrate both biological and social perspectives offer a more effective framework for preventing and managing aggressive behaviour, significantly impacting public health outcomes. Given these complexities, health and social care practitioners are called to adopt a holistic view of aggression that integrates biological assessments and evaluations of social context. This approach necessitates an understanding that interventions targeting aggression must not only address the individual’s biological makeup but also incorporate strategies to alter the social determinants that foster aggressive behaviours (PowellWiley et al.,2022). Understanding these interactions is crucial, as they also show how multiple biological and social factors collectively shape the development and expression of aggression. For instance, community -based programs aimed at reducing poverty and improving access to education could serve as preventive measures, while therapy that addresses familial conflict and teaches coping skills could strategies for individuals struggling with aggressive behaviour.
Conclusion
Aggression in human has been noted to be influenced by biological and social determinants, and understanding the layered interactions between these determinants of aggression allows practitioners to develop more effective interventions tailored to the unique experiences and contexts of individuals, fostering healthier communities and individuals. The multifaceted nature of aggression necessitates an integrative approach that considers both genetic predispositions and the socio-environmental context. Bhui &Cipriani(2023) argue that addressing structural social inequalities is essential for improving mental-health outcomes in marginalised communities, which can reduce risk factors associated with aggression. Recognizing social determinants, such as poverty, exposure to violence, and lack of access to education, can inform the design of community-based programs aimed at reducing aggressive behaviour. These programs may include conflict resolution training, community engagement initiatives, and supportive services aimed at improving mental health outcomes, thus addressing the root causes of aggression rather than merely its symptoms. Aggressive behavior can be an act aimed at harming someone or something. Which is often identified as extreme violence, physical aggression to cause serious harm.
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