
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Task: Critically Evaluate if modern biological abnormalities could be a determinant of 
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Bailey et al. (2013) provide that modern biological abnormalities incorporate 

abnormalities or variations from the normal biological composition of individuals 

because of environmental, social, and hereditary factors. Biological abnormalities can 

include neurological anomalies that impact brain structure and function, disruption of 

hormones, and predisposition to hereditary conditions (Bailey et al. 2013). However, 

as provided by Caspi et al. (2002), biological abnormalities are not restricted to the 

topic of physical and mental health conditions; there are also contentious and broad 

debates, with evidence showing that such abnormalities also can be linked to 

predispositions to criminality. There may be a connection between biological 

anomalies and criminal behaviour, according to research. Criminal behaviour, for 

example, has been linked to anomalies in the way the brain works (Raine, 2013). 

Furthermore, there is a significant amount of credible evidence that supports the notion 

that hereditary factors may contribute to criminal conduct (Beaver et al., 2013). In 

addition, research suggests that those with reduced serotonin levels are significantly 

more likely to act impulsively and aggressively, including by displaying behaviours that 

suffice for acts of criminality (Mann et al., 2016). Although the correlation between 

genetics and criminality is intricate and multifaceted, these results show that biological 

variables may contribute to criminal conduct. The structure of this essay begins with 

exploring the relationship between genetics and predisposition to criminality before 

critically analysing the complications of the relationship between biological factors and 

crime, before analysing the benefits and recommendations made to present a 

balanced paper relating to the question of whether biological abnormalities could be a 

determinant of crime. Overall, the essay aims to provide a comprehensive 

understanding of the role that genetics and biological factors play in criminal conduct. 

By examining the available evidence and considering the complexities of this 



relationship, the essay seeks to present a nuanced perspective on this controversial 

topic. 

 
Studies have discovered a strong association between genetics and criminal 

behaviour, despite the absence of certainty that genetics alone causes crime (Rhee & 

Waldman, 2002). According to Raine (2013), genetic makeups can increase a 

person's likelihood to exhibit particular traits and behaviours. Many studies have 

concluded that these genetic makeups are the underlying factor in criminal behaviour. 

According to a study by Tiihonen et al. (2015), genetics play a substantial role in the 

occurrence of extreme violent outbursts. More specifically, scientific research has 

found that a gene that processes neurotransmitters linked to violence would seem to 

be more prominent in a group of male offenders with aggressive behaviour than in a 

group of people who do not have a history of offending behaviour (Brunner et al., 

1993). This finding has more recently been confirmed by a study led by Guo (2008). 

As a result of the DRD2 gene mutation being connected to impulsivity and addiction, 

studies also demonstrate that people with a specific version of the gene are much 

more likely to engage in substance abuse as well as other criminal activity (Blum et 

al., 2022). Similar to the research conducted by Brunnet et al. (1993) and Tielbeek et 

al. (2017) state that genetics account for approximately 40% of the variation in 

antisocial behaviour, emphasising that it is seen substantially more frequently in males 

than in girls (Baker et al., 2007). 

 

Many studies have associated impaired cognitive structure and function to criminal 

behaviour. The prefrontal cortex, a part of the brain linked to impulse control, decision-

making, and social behaviour, tends to show less activity in those who participate in 

criminal behaviour, which is one of the most striking discoveries by Raine (2013). This 



decreased activity could result in impulsivity and bad decision-making, two 

characteristics that are frequently found in criminal offenders. Moreover, research 

have demonstrated that those who have aberrant brain regions, such as smaller 

amygdalas, are more likely to act criminally (Raine et al., 2000). A smaller amygdala 

may result in diminished empathy and greater aggression, both of which are linked to 

criminal behaviour. The amygdala is crucial for processing emotions, notably fear.  

Criminal behaviour has also been connected to anomalies in the brain's reward 

system. According to studies, those who commit crimes typically have lower amounts 

of dopamine, a neurotransmitter linked to pleasure and reward (Buckholtz et al., 2010). 

As a result, people could seek out dangerous behaviours like criminal activity in order 

to get the same kind of pleasure and reward. Walsh and Kosson (2010) argue in 

support of studies relating to brain function and criminality as being paramount to 

developing treatments to target underlying issues, including aberrant brain activity, 

can lower the likelihood of criminal conduct and encourage a successful reintegration 

into society. As a result, such research and exploration allow for opportunities to create 

effective preventative and intervention techniques that include each individual's 

particular circumstances and neurological compositions (Walsh and Kosson, 2010).  

 

Hormonal imbalances must be studied more in order to go deeper into the subject of 

biological abnormalities, despite the fact that they are a highly contested matter. It has 

long been believed that hormonal abnormalities contribute to criminal behaviour. 

According to certain studies, high testosterone levels are likely related to aggressive 

behaviour, while low cortisol levels have been associated with impulsive behaviour 

(Mazur & Michalek, 1998; Van Hazebroek, 2021). Yet, there are many variables to 

take into account and the link between hormone abnormalities and criminal behaviour 



is not uncomplicated. The difficulty in proving causation is one of the studies' 

limitations when looking at the relationship between hormone abnormalities and 

criminal behaviour. It's plausible that hormonal imbalances cause criminal behaviour, 

but it's also possible that the other way around is true—that criminal behaviour causes 

hormonal abnormalities (Balter, 2018). It can be difficult to isolate the role of hormones 

alone because a variety of other factors, such as social and environmental ones, may 

influence both hormonal imbalances and criminal behaviour (Balter, 2018). The lack 

of specificity in the association between hormones and particular types of criminal 

behaviour is another problem with studies on hormonal imbalances and criminal 

behaviour (Booth et al., 2006). For instance, while some research has linked 

testosterone to violent behaviour, other research has either been unable to confirm 

similar findings or has linked testosterone to non-violent antisocial behaviour (Booth 

et al., 2006). 

However, according to Akers (2017), there are a plethora of factors that contribute to 

the causation of criminal behaviour including social, economic, and environmental 

considerations. Furthermore, the complexity and multifaceted nature of crime makes 

determining precise causation difficult. Criminal behaviour can take many forms, 

ranging from minor offences to violent crimes, and is influenced by a variety of factors 

that vary by case (Huang and Chen, 2023). Identifying the precise causal factors of a 

specific crime necessitates a thorough understanding of the individual circumstances. 

Ling et al. (2019) argue that biological determinism should be applied cautiously as 

genetics alone do not determine criminal behaviour and often social factors should be 

taken into account as the two matters are interlinked and influential of each other. As 

reinforced by Farrington (2005), there is a casual relationship between social factors, 

genetics and criminal behaviour which is unclear and causes a great degree of 



difficulty for there to be a clear singular causation of crime. A prime research example 

which demonstrates the interdependence between social influence and genetic 

predispositions is the study carried out by Caspi et al., (2002) who identified that 

children who were mistreated and were also identified as having a specific genetic 

mutation were significantly more inclined to engage in aggressive behaviour. The 

research shows the importance of acknowledging that genetics do not act as a sole 

causation for criminal behaviour.  

It has been repeatedly demonstrated by research that people who are raised in low-

socio economic communities and households are more prone to commit crimes. Many 

risk factors, such as a lack of access to education, poor access to healthcare, and a 

lack of work prospects, have been connected to poverty (Goodman and Gregg, 2010). 

In these communities, a lack of supportive structures and strong role models can also 

be a factor in criminal activity. Person and Krivo (2005) found that structural inequality 

and poverty were important predictors of the rates of violent crime in metropolitan 

regions. 

Exposure to violence is another environmental component that has been connected 

to criminal conduct. People are more inclined to violently act if they have witnessed or 

experienced violence in their homes or communities. According to a Widom (1989) 

study, people who experienced physical abuse as children were more likely to engage 

in criminal activity as adults. Moreover, criminal behaviour has been connected to 

illiteracy. Those who have less access to education are less likely to find well-paying 

professions, which can cause financial problems and raise the likelihood that they will 

commit crimes. According to a study by Hirschi and Gottfredson (1983), delinquent 

behaviour was significantly predicted by low academic achievement. 



 

Concern has been expressed over the stigmatisation of people with biological defects 

as automatically criminals in both scholarly and popular discourse. As presented in 

this essay, biological factors are just one of many factors that can contribute to 

criminality, even though some studies suggest that certain biological factors, such as 

low serotonin levels or a smaller prefrontal cortex, may contribute to an increased risk 

of engaging in criminal behaviour (Raine, 1993). It can have serious detrimental effects 

on both the individual and society as a whole to stigmatise those with biological 

anomalies as inherently criminal. 

The spread of negative preconceptions and falsehoods is one of the main dangers 

associated with stigmatising people who have biological abnormalities (Raine, 1993). 

These preconceptions can cause marginalisation and discrimination, which can limit 

a person's access to social services, housing, and work possibilities. Furthermore, 

stigmatisation may result in the adoption of measures that are not supported by facts 

and that prioritise generalisations about biology and criminality over the needs of 

specific individuals (Roskies, 2018). Moreover, stigmatisation may cause people to 

experience negative psychological reactions such feelings of shame and low self-

worth. These detrimental psychological impacts can aggravate any conditions that 

already exist in people with bodily defects, such as mental health illnesses (Corrigan 

and Watson, 2002). 

Rudo-Hutt et al. (2011), supports that biological determinism provides the potential for 

the prevention of crime through biological interventions – which allows for the 

identification of individuals with biological predispositions to criminal behaviour, 

preventative measures can be put in place. For example, genetic testing can be used 



to identify individuals who are at a higher risk of engaging in criminal activities. These 

individuals can then be provided with support and interventions such as counselling, 

therapy, and medication to reduce their risk of engaging in criminal behaviour (Vaughn 

et al, 2009). Similarly, brain imaging technology can be used to identify individuals 

who are at higher risk of engaging in criminal behaviour based on their brain structure. 

For example, individuals with reduced prefrontal cortex activity, which is associated 

with impulse control, are more likely to engage in criminal behaviour (Raine, 2013). By 

identifying individuals with this brain structure, targeted interventions such as cognitive 

behavioural therapy to improve their impulse control and prevent criminal behaviour 

can be delivered. Another promising application of biological determinism in the 

prevention of crime is the use of hormone therapy. Hormones such as testosterone 

have been linked to aggressive behaviour in males (Book et al., 2001). Additionally, 

by providing hormone therapy to individuals with high levels of testosterone, there is 

opportunity to reduce the risk of engaging in aggressive behaviour and prevent 

criminal behaviour before it occurs. 

 
Another key reason for identifying underlying causes of criminal behaviour is that it 

can help to prevent crime before it occurs. For example, research has shown that early 

intervention programs for at-risk children can reduce their risk of engaging in criminal 

behaviour later in life (Farrington, 2003). By identifying children who are at higher risk 

of engaging in criminal behaviour based on their social and economic circumstances, 

there is opportunity for the provision of targeted interventions such as mentoring or 

educational programs to prevent criminal behaviour before it occurs. Similarly, 

identifying the underlying psychological factors that contribute to criminal behaviour 

can help to develop more effective interventions for individuals who have already 

engaged in criminal behaviour. For example, cognitive behavioural therapy has been 



shown to be effective in reducing recidivism among individuals with mental health 

issues (Van Voorhis et al., 2010). By identifying individuals with mental health issues 

who are at higher risk of recidivism, it allows for targeted interventions such as 

cognitive behavioural therapy to prevent future criminal behaviour. However, despite 

the apparent benefits, there are various limitations of using biological determinism to 

identify the causations of crime. Agnew (1992) argues that biological determinism 

oversimplifies the complex nature of human behaviour. Criminal behaviour is the result 

of multiple factors, including social, psychological, and environmental factors, and 

cannot be explained solely by biological factors. Research has shown that 

environmental and social factors, such as poverty and unemployment, can have a 

significant impact on the likelihood of engaging in criminal behaviour (Agnew, 1992).  

 
It is crucial to approach the use of biological data in criminal justice decision-making 

with delicacy and prudence and to make sure that any findings are not abused to 

stigmatise or engage in biologically based discrimination against persons. Therefore, 

consideration must be given to the potential ethical implications of using biological 

determinism to understand criminal behaviour. The accuracy and reliability of 

biological information are also ethical considerations in criminal justice decision-

making. There is a risk that biological information may be misinterpreted or misused, 

leading to wrongful convictions or unfair treatment (LaPorte, 2017). For example, brain 

scans may be used to support a diagnosis of psychopathy, which may lead to longer 

prison sentences or reduced access to rehabilitation programs. However, the accuracy 

and reliability of brain scans in diagnosing psychopathy have been called into 

question, and there is a risk that individuals may be unfairly stigmatized or punished 

based on faulty information. The identification of genetic or neurological factors that 

are associated with criminal behaviour may lead to stigmatisation and discrimination 



against individuals who possess such traits (Allen, 1984). Additionally ethical 

implications include privacy and consent, stigmatisation and discrimination, accuracy 

and reliability, and transparency and accountability are all crucial ethical 

considerations that must be addressed to ensure that the use of biological information 

is fair, just, and ethical (Agnew, 1992). When using biological data to guide criminal 

justice decisions, transparency and accountability are crucial ethical considerations. 

To guarantee that biological data is utilised responsibly, does not violate people's 

rights, or results in unfair treatment, it must be used in an open and accountable 

manner. For the collecting and use of biological data in criminal justice decision-

making, this may entail the creation of precise rules and regulations as well as 

oversight and accountability systems to assure compliance (LaPorte, 2017). 

 
 
In conclusion, there is strong evidence that genetics, brain function, and hormonal 

imbalances, among other biological factors, may play a role in criminal behaviour. 

Studies have shown that certain genetic makeups, brain structures, and hormonal 

imbalances may increase the likelihood of engaging in criminal behaviour. Even 

though the link between biological abnormalities and criminal behaviour is complicated 

and has many parts, understanding these factors can lead to more effective ways to 

stop criminal behaviour and help people who are already doing it. However, it is also 

important to note that biological factors are not the sole determinant of criminal 

behaviour and that other environmental and social factors must also be considered. 

As such, a nuanced perspective is needed when examining this controversial topic.  

 

Hormonal imbalances, such as high testosterone levels and low cortisol levels, have 

also been associated with aggressive and impulsive behaviour. While genetics is not 



the sole cause of criminal behaviour, research has shown that genetics may play a 

substantial role in the occurrence of extreme violent outbursts and antisocial 

behaviour. Research into biological factors and criminal behaviour is a rapidly evolving 

area, and while it has the potential to contribute to effective preventative and 

intervention techniques, further research is needed to fully understand the complex 

relationship between biological factors and criminal behaviour. It is also important to 

consider the ethical implications of using biological factors to predict criminal 

behaviour and the potential for discrimination against individuals who may be 

genetically predisposed to criminal behaviour. As such, a nuanced and ethical 

approach is needed when examining this topic. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Reference List  
 

Agnew, R. (1992). ‘Foundation for a general strain theory of crime and 
delinquency’, Criminology, 30(1), pp. 47-88. Available at: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-9125.1992.tb01093.x 
(Accessed: 14 March 2023). 
 
Allen, G. E. (1984). ‘Essay review: the roots of biological determinism’, Journal of 
The History of Biology, 17(1), pp. 141-145. Available at: 
https://pubmed.ncbi.nlm.nih.gov/11611452/ (Accessed: 14 March 2023). 
 
Bailey, A., Palferman, S., Heavey, L., & Le Couteur, A. (2013). ‘Autism: The 
phenotype in relatives’, Journal of Autism and Developmental Disorders, 23(2), 
pp. 181-202. Available at: https://pubmed.ncbi.nlm.nih.gov/9813774/ (Accessed: 
8 March 2023).  
 
Baker, L. A., Tuvblad, C., Reynolds, C. A., Zheng, M., & Lozano, D. I. (2007). 
‘Genetic and environmental influences on antisocial behavior: A meta-analysis of 
twin and adoption studies’, Psychological Bulletin, 133(3), pp. 383–402. Available 
at: https://pubmed.ncbi.nlm.nih.gov/12002699/ (Accessed: 10 March 2023). 
 
Balter, K. (2018). Biological criminology versus the constitution. Available at: 
https://epublications.regis.edu/cgi/viewcontent.cgi?article=1854&context=theses 
(Accessed: 10 March 2023).  
 
Beaver, K. M., Barnes, J. C., & Boutwell, B. B. (2013). ‘The 2-repeat allele of the 
MAOA gene confers an increased risk for shooting and stabbing behaviors’, 
Journal of Interpersonal Violence, 28(11), pp. 2218-2232. Available at: The 2-
repeat allele of the MAOA gene confers an increased risk for shooting and 
stabbing behaviors - PubMed (nih.gov) (Accessed: 8 March 2023).  
 
Blum, K., Bowirrat, A., Badgaiyan, R., Bagchi, D., Braverman, E., Barh, D., 
Dennen, C., Downs, B., Elman, I., Gupta, A., Green, R., Gold., M McLaughlin, T 
and Thanos, P. (2022). ‘Should reward deficiency syndrome (RDS) be 
considered an umbrella disorder for mental illness and associated genetic and 
epigenetic induced dysregulation of brain reward circuitry?’, Journal of 
Personalized Medicine, 12(10), pp. 1-16. Available at:  
https://www.mdpi.com/2075-4426/12/10/1719 (Accessed: 10 March 2023). 
 
Book, A. S., Starzyk, K. B., & Quinsey, V. L. (2001). ‘The relationship between 
testosterone and aggression: A meta-analysis’, Aggression and violent behavior, 
6(6), pp. 579-599. Available at: https://neznansky.github.io/docs/oss/2001-
Book.pdf (Accessed: 14 March 2023). 
 
Booth, A., Shelley, G., Mazur, A., Tharp, G., & Kittok, R. (2006). ‘Testosterone, 
and winning and losing in human competition’, Hormones and Behavior, 50(1), 
pp. 56-61. Available at: https://pubmed.ncbi.nlm.nih.gov/2606468/ (Accessed: 14 
March 2023). 
 
 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-9125.1992.tb01093.x
https://pubmed.ncbi.nlm.nih.gov/11611452/
https://pubmed.ncbi.nlm.nih.gov/9813774/
https://pubmed.ncbi.nlm.nih.gov/12002699/
https://epublications.regis.edu/cgi/viewcontent.cgi?article=1854&context=theses
https://pubmed.ncbi.nlm.nih.gov/24326626/
https://pubmed.ncbi.nlm.nih.gov/24326626/
https://pubmed.ncbi.nlm.nih.gov/24326626/
https://www.mdpi.com/2075-4426/12/10/1719
https://neznansky.github.io/docs/oss/2001-Book.pdf
https://neznansky.github.io/docs/oss/2001-Book.pdf
https://pubmed.ncbi.nlm.nih.gov/2606468/


Brunner, H. G., Nelen, M., Breakefield, X. O., Ropers, H. H., & van Oost, B. A. 
(1993). ‘Abnormal behavior associated with a point mutation in the structural 
gene for monoamine oxidase A’, Science, 262(5133), pp. 578-580. Available at: 
https://www.science.org/doi/10.1126/science.8211186 (Accessed: 10 March 
2023). 
 
Buckholtz, J. W., Treadway, M. T., Cowan, R. L., Woodward, N. D., Benning, S. 
D., Li, R., … & Zald, D. H. (2010). ‘Mesolimbic dopamine reward system 
hypersensitivity in individuals with psychopathic traits’, Nature Neuroscience, 
13(4), pp. 419-421. Available at: https://psycnet.apa.org/record/2010-16428-009 
(Accessed: 10 March 2023). 
 
Caspi, A, McClay, J, Moffitt, TE, Mill, J, Martin, J, Craig, IW, Taylor, A & Pulton, R 
(2002). 'Role of Genotype in the Cycle of Violence in Maltreated Children.', 
Science, 297(5582), pp. 851 - 854. Available at: 
https://kclpure.kcl.ac.uk/portal/en/publications/role-of-genotype-in-the-cycle-of-
violence-in-maltreated-children(3885fd80-0447-422c-8059-
df9bf9b5bd12)/export.html (Accessed: 13 March 2023). 
 
Caspi, A., McClay, J., Moffitt, T. E., Mill, J., Martin, J., Craig, I. W., Taylor, A., & 
Poulton, R. (2002). ‘Role of genotype in the cycle of violence in maltreated 
children’, Science, 297(5582), pp. 851-854. Available at: 
https://www.science.org/doi/10.1126/science.1072290 (Accessed: 8 March 
2023).  
 
Corrigan, P. W., and Watson, A. C. (2002). ‘Understanding the impact of stigma 
on people with mental illness’, World Psychiatry, 1(1), pp. 16-20. Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1489832/ (Accessed: 13 March 
2023).  
 
Cunha, O., Braga, T. and Goncalves, R. (2018). ‘Psychopathy and Intimate 
Partner Violence’, Journal of Interpersonal Violence, pp. 1-19. Available at: 
https://core.ac.uk/download/pdf/389347582.pdf (Accessed: 10 March 2023). 
 
Farrington, D. (2005). The Integrated Cognitive Antisocial Potential (ICAP) 
Theory in Developmental and Life-course Criminological Theories. Available at: 
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315094908-
5/integrated-cognitive-antisocial-potential-icap-theory-david-farrington (Accessed: 
10 March 2023). 
 
Goodman, A., and Gregg, P. (2010). Poorer children’s educational attainment: 
how important are attitudes and behaviour? Available at: 
https://www.jrf.org.uk/sites/default/files/jrf/migrated/files/poorer-children-
education-full.pdf (Accessed: 13 March 2023). 
 
Guo, G. (2008). ‘Introduction to special issue on society and genetics’, 
Sociological Methods and Research, 37(2), pp. 159-163. Available at: 
https://journals.sagepub.com/doi/10.1177/0049124108323337 (Accessed: 10 
March 2023). 
 

https://www.science.org/doi/10.1126/science.8211186
https://psycnet.apa.org/record/2010-16428-009
https://kclpure.kcl.ac.uk/portal/en/publications/role-of-genotype-in-the-cycle-of-violence-in-maltreated-children(3885fd80-0447-422c-8059-df9bf9b5bd12)/export.html
https://kclpure.kcl.ac.uk/portal/en/publications/role-of-genotype-in-the-cycle-of-violence-in-maltreated-children(3885fd80-0447-422c-8059-df9bf9b5bd12)/export.html
https://kclpure.kcl.ac.uk/portal/en/publications/role-of-genotype-in-the-cycle-of-violence-in-maltreated-children(3885fd80-0447-422c-8059-df9bf9b5bd12)/export.html
https://www.science.org/doi/10.1126/science.1072290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1489832/
https://core.ac.uk/download/pdf/389347582.pdf
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315094908-5/integrated-cognitive-antisocial-potential-icap-theory-david-farrington
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315094908-5/integrated-cognitive-antisocial-potential-icap-theory-david-farrington
https://www.jrf.org.uk/sites/default/files/jrf/migrated/files/poorer-children-education-full.pdf
https://www.jrf.org.uk/sites/default/files/jrf/migrated/files/poorer-children-education-full.pdf
https://journals.sagepub.com/doi/10.1177/0049124108323337


Hirschi, T., & Gottfredson, M. (1983). ‘Age and the explanation of 
crime’, American Journal of Sociology, 89(3), pp.552–584. Available at: 
https://www.journals.uchicago.edu/doi/10.1086/227905 (Accessed: 13 March 
2023). 
 
Huang, J. and Chen, C. (2023). ‘Relationship between criminal intention and 
criminal behavior’, Journal of Police and Criminal Psychology, 38(1). Available at: 
https://link.springer.com/article/10.1007/s11896-023-09576-4#citeas (Accessed: 
13 March 2023). 
 
Krivo, L. and Peterson, R. (2005). ‘Macrostructural analyses of race, ethnicity and 
violent crime: recent lessons and new directions for research, Annual Review of 
Sociology, pp. 331-356. Available at: https://www.jstor.org/stable/29737723 
(Accessed: 13 March 2023). 
 
LaPorte, G. M. (2017). Wrongful convictions and DNA exonerations: 
understanding the role of forensic science. Available at: 
https://nij.ojp.gov/topics/articles/wrongful-convictions-and-dna-exonerations-
understanding-role-forensic-science (Accessed: 14 March 2023). 
 
Ling, S., Umbach, R., and Raine, A. (2019). ‘Biological Explanations of Criminal 
Behavior, Psychology Crime and Law’, 25(6), pp. 626-640. Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6640871/ (Accessed: 10 March 
2023). 
 
Mann, J. J., Arango, V. A., Avenevoli, S., Brent, D. A., Champagne, F. A., 
Clayton, P., Currier, D., Dougherty, D. M., Haghighi, F., Hodge, S. E., Kleinman, 
J., Lehner, T., McMahon, F., Mościcki, E. K., Oquendo, M. A., Pandey, G. N., 
Pearson, J., Stanley, B., Terwilliger, J., & Wenzel, A. (2016). ‘Candidate 
endophenotypes for genetic studies of suicidal behavior’, Biological Psychiatry, 
79(9), pp. 653-660. Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3271953/ (Accessed: 8 March 
2023).  
 
Mazur, A., & Michalek, J. (1998). ‘Marriage, divorce, and male testosterone’, 
Social Forces, 77(1), pp 315-330. Available at: 
https://www.jstor.org/stable/3006019 (Accessed: 10 March 2023).  
 
Raine, A. (2013). The anatomy of violence: The biological roots of crime. 
Available at: 
https://www.academia.edu/8295394/Raine_A_2013_The_Anatomy_of_Violence_
The_Biological_Roots_of_Crime_Allen_Lane_London (Accessed: 8 March 2023). 
 
Raine, A., Lencz, T., Bihrle, S., LaCasse, L., & Colletti, P. (2000). ‘Reduced 
prefrontal gray matter volume and reduced autonomic activity in antisocial 
personality disorder’, Archives of General Psychiatry, 57(2), pp. 119-127. 
Available at: https://jamanetwork.com/journals/jamapsychiatry/fullarticle/481571 
(Accessed: 10 March 2023). 
 

https://www.journals.uchicago.edu/doi/10.1086/227905
https://link.springer.com/article/10.1007/s11896-023-09576-4#citeas
https://www.jstor.org/stable/29737723
https://nij.ojp.gov/topics/articles/wrongful-convictions-and-dna-exonerations-understanding-role-forensic-science
https://nij.ojp.gov/topics/articles/wrongful-convictions-and-dna-exonerations-understanding-role-forensic-science
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6640871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3271953/
https://www.jstor.org/stable/3006019
https://www.academia.edu/8295394/Raine_A_2013_The_Anatomy_of_Violence_The_Biological_Roots_of_Crime_Allen_Lane_London
https://www.academia.edu/8295394/Raine_A_2013_The_Anatomy_of_Violence_The_Biological_Roots_of_Crime_Allen_Lane_London
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/481571


Rhee, S. H., & Waldman, I. D. (2002). ‘Genetic and environmental influences on 
antisocial behavior: A meta-analysis of twin and adoption studies’, Psychological 
Bulletin, 128(3), pp. 490-529. Available at: 
https://www.semanticscholar.org/paper/Genetic-and-environmental-influences-
on-antisocial-Rhee-Waldman/ac16d5133cb623e011c502ee3e9da265560dd115 
(Accessed: 10 March 2023). 
 
Rudo-Hutt, A., Gao, Y., Glenn, A., Peskin, M., and Yang, Y. (2011). Biological 
Interactions and Correlates of Crime. Available at: 
https://repository.upenn.edu/cgi/viewcontent.cgi?article=1098&context=neuroethi
cs_pubs (Accessed: 14 March 2023). 
 
Tiihonen, J., Rautiainen, M. R., Ollila, H. M., Repo-Tiihonen, E., Virkkunen, M., 
Palotie, A., ... & Pietiläinen, O. (2015). G’enetic background of extreme violent 
behavior’, Molecular Psychiatry, 20(6), pp. 786-792. Available at: 
https://pubmed.ncbi.nlm.nih.gov/25349169/ (Accessed: 10 March 2023).  
 
Van Hazebroek, B.C.M. (2021). Understanding delinquent development from 
childhood into early adulthood in early onset offenders. Available at: 
https://scholarlypublications.universiteitleiden.nl/access/item%3A3181100/view 
(Accessed: 10 March 2023). 
  
Van Voorhis, P., Braswell, M., and Lester, D. (2009). Correctional Counseling 
and Rehabilitation, 7 th ed., Cincinnati, OH: Anderson Publishing Co. Available 
at: https://www.uc.edu/content/dam/uc/ccjr/docs/vitas/VITA10_PVV.pdf 
(Accessed: 14 March 2023). 
 
Vaughn, M., Wright, J. P., Beaver, K. M., and DeLisi, M. (2009). ‘All in the family: 
gene x environment interaction between DRD2 and criminal father is associated 
with five antisocial phenotypes’, Criminal Justice and Behavior, 36, pp. 1187-
1197. Available at: 
https://www.academia.edu/20983183/All_in_the_Family_Gene_x_Environment_I
nteraction_Between_DRD2_and_Criminal_Father_Is_Associated_With_Five_Anti
social_Phenotypes (Accessed: 14 March 2023). 
 
Widom, C. S. (1989). ‘The cycle of violence’, Science, 244(4901), pp. 160-166. 
Available at: https://www.science.org/doi/10.1126/science.2704995 (Accessed: 
13 March 2023). 

 
 
 

https://www.semanticscholar.org/paper/Genetic-and-environmental-influences-on-antisocial-Rhee-Waldman/ac16d5133cb623e011c502ee3e9da265560dd115
https://www.semanticscholar.org/paper/Genetic-and-environmental-influences-on-antisocial-Rhee-Waldman/ac16d5133cb623e011c502ee3e9da265560dd115
https://repository.upenn.edu/cgi/viewcontent.cgi?article=1098&context=neuroethics_pubs
https://repository.upenn.edu/cgi/viewcontent.cgi?article=1098&context=neuroethics_pubs
https://pubmed.ncbi.nlm.nih.gov/25349169/
https://scholarlypublications.universiteitleiden.nl/access/item%3A3181100/view
https://www.uc.edu/content/dam/uc/ccjr/docs/vitas/VITA10_PVV.pdf
https://www.academia.edu/20983183/All_in_the_Family_Gene_x_Environment_Interaction_Between_DRD2_and_Criminal_Father_Is_Associated_With_Five_Antisocial_Phenotypes
https://www.academia.edu/20983183/All_in_the_Family_Gene_x_Environment_Interaction_Between_DRD2_and_Criminal_Father_Is_Associated_With_Five_Antisocial_Phenotypes
https://www.academia.edu/20983183/All_in_the_Family_Gene_x_Environment_Interaction_Between_DRD2_and_Criminal_Father_Is_Associated_With_Five_Antisocial_Phenotypes
https://www.science.org/doi/10.1126/science.2704995

