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Abstract
This dissertation investigates how genetic and environmental factors interact to influence criminal behaviour and considers how this understanding can enhance rehabilitation strategies. A detailed literature review explores legal, sociological, and psychological definitions of crime, highlighting the significance of gene-environment interactions (GxE) in explaining individual differences in offending. Empirical research, such as studies on the MAOA gene and childhood maltreatment, demonstrates how genetic vulnerabilities can be intensified by adverse environments. A questionnaire conducted as part of this study revealed that most participants believe both genetics and environment play a role in shaping criminal behaviour, with particular emphasis on upbringing and social conditions. Respondents supported mental health services, early intervention, and job opportunities as potential solutions. However, many were unfamiliar with scientific research on GxE and raised ethical concerns about using genetic evidence in legal contexts. Overall, the findings suggest that integrating GxE insights into justice policies could improve rehabilitation and reduce recidivism.
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Introduction
Objectives:
This research will address three objectives, that aim to answer the research question how do genetic predispositions, and environmental factors interact to influence criminal behaviour, and how can insights from this relationship improve rehabilitation strategies within the justice system?
Objective one
The first objective will focus on developing an advanced understanding regarding the integration of genetics and environmental factors within criminal behaviour. Specifically, the contributions of genetic predispositions such as the Monoamine oxidase A (MAOA) gene and neurobiological factors, analysing how this may affect an individual and how best to be dealt addressed as a contribution to crime. Additionally, environmental factors such as childhood trauma, peer groups and socioeconomic status will be analysed, developing an advanced understanding of the significant effects these can have on the individual and how that can stand as an explanation for criminal activity. 
Objective two
The second objective will focus on evaluating current rehabilitation strategies. This will allow me to analyse how crime is currently being addressed and how biological and environmental factors are included in this. With a stronger understanding of law enforcement's current view on rehabilitation, it will be possible to identify the current gaps and draw on areas that are not appropriately being addressed. This will provide a clear view of the current understanding within law enforcement regarding biological and environmental factors within criminal activity & how it is addressed. 

Objective three
The third and final objective will focus on proposing evidence-based improvements towards the understanding of these contributions and the benefits of integrating tailored rehabilitation strategies developed through the understanding of how these factors shape criminal activity. This evidence gathered from empirical research will also be used to evaluate the effectiveness of integrating alternative strategies in reducing recidivism across the United Kingdom.
This research will include the contribution of a questionnaire, distributed to society to aid the researcher in gaining insight into the current perspectives of the influences of criminal behaviour. The literature review will evaluate current empirical research surrounding the interaction of genetics and environmental factors and their influence on criminal behaviour, to help identify current gaps that need to be addressed to better understand this interaction. Once the results of the questionnaire have been gathered, they will then be analysed, providing a clear view on the current understanding of this issue and how the public believes this integration can work within law enforcement moving forward.
Scope:
Are criminals born or made? The debate over nature versus nurture in shaping criminal behaviour has long captivated criminologists, yet modern research suggests the answer lies in a complex interplay between genetic predispositions and environmental influences. Whilst there are numerous definitions of criminal behaviour, it is broadly defined as any law breaking conduct within a country or state and is punishable upon conviction (Henry, 2009). This piece will explore the research question, how do genetic predispositions, and environmental factors interact to influence criminal behaviour, and how can insights from this relationship improve rehabilitation strategies within the justice system? Criminal behaviour is often approached in two main categories, property crimes which includes behaviours such as theft or fraud and violent crimes, which cover conduct such as homicide, domestic violence etc. There are multiple subcategories of crime, including public order and white collar crime. This topic allows for the depth of human nature to be researched, identifying how individuals are shaped by both genetic and social factors and how this contributes to their approach in taking responsibility for their actions. Understanding the root cause of criminal behaviour has the ability to be significantly effective within rehabilitation, allowing the criminal justice policy to be improved as well as rehabilitation methods (Taylor, 2022). Efficient evidence based research will allow further effective approaches to crime prevention and punishment to proposed, with focus on offenders being equipped to deal with triggering factors that result to them turning to crime as a solution (Woodland, 2023). Exploring the relationship between genetics and environment requires a flexible approach from researchers, this includes collective evidence surrounding genetics, criminology, sociology, and psychology. Including a range of diverse material allows for an enhanced academic experience, along with developments in the researchers skills gained through varied methodologies and perspectives (National Library of Medicine, 2023).
The significance of this research topic within policing resides heavily around improving law enforcements understanding of the origins of criminal behaviour and shaping rehabilitation strategies. By extensively examining how biological and environmental factors contribute to criminal behaviour it creates an opportunity for the police and policy makers to develop a clear, strategic understanding and approach when tackling crime prevention. A deeper understanding around crime motivation can inform strategies and ensure they are effectively tackling the core issues of crime as opposed to the action of criminal behaviour itself. Introducing methods such as early intervention programmes can be effective in reducing the overall rates of crime and recidivism. By ensuring that rehabilitation strategies are designed to align with the core motivations of crime this will help to eliminate criminal behaviour as a coping mechanism for offenders. The integration of psychological support and community-based initiatives alongside traditional methods ensure offenders are mentally aware of triggers for their behaviour, and the effects this has on society. 
This research will explore the complex interaction between genetic predispositions and environmental influences in shaping criminal behaviour and determine how this knowledge can be applied to improve rehabilitation strategies in the justice system. Despite extensive research into the causes of criminal behaviour, there remains significant debate over the extent to which genetics versus environmental factors influence criminality. While studies have identified genetic markers linked to aggression and impulsivity, environmental factors such as childhood trauma, poverty, and peer influence are also known to play a crucial role. However, the justice system primarily focuses on punitive measures or generalised rehabilitation programs without fully considering the interaction between genetics and environment in offender behaviour. This gap raises critical questions about how rehabilitation strategies can be more effectively designed by integrating insights from genetic and environmental research, considering 25-30% of inmates typically reoffend within the first year of release from prison. A more personalised strategy towards rehabilitation, considering genetic and environmental interaction could significantly reduce recidivism (Farrington & Vazsonyi, 2007).
When integrating genetic information within the criminal justice system, it raises several ethical considerations for offenders. The privacy and consent of offenders is crucial in maintaining ethical standards, when storing DNA in a database this can highlight concerns of how it may be used, and which individuals have access to their personal information. Considering genetic information within criminal investigations can lead to issues such as racial bias and discrimination, more specifically, certain groups can be targeted in ways such as increased surveillance. A further ethical issue includes false convictions. Although DNA stands as a powerful tool for solving crimes, it cannot be fully relied on as errors such as contamination and misinterpretation may arise. These issues an ultimately lead to wrongful convictions and discredit the criminal justice system. 








Literature Review
Objective one: How do genetics and environmental factors interact to influence criminal behaviour?
This literature review aims to provide a comprehensive understanding of the existing academic discourse surrounding the interplay between genetic predispositions and environmental factors in influencing criminal behaviour. It also seeks to explore how insights from this relationship can inform and improve rehabilitation strategies within the justice system.
Defining criminal behaviour presents a significant challenge due to its variability across legal, sociological, and psychological domains. From a legal standpoint, crime is defined as an act or omission that violates the law and is punishable by the state. However, this legal definition, whilst essential for the justice system fails to capture the full spectrum of behaviours or actions considered ‘criminal’ within broader social contexts. As Sutherland and Cressey (1974) noted, criminology needs to extend beyond legal definitions to include actions that violate social norms and are subject to some form of social control.   
Sociologically, criminal behaviour is often viewed as a social construct, shaped by societal norms, values, and power structures (Becker, 1963). This perspective highlights the relativity of crime, where behaviours considered criminal in one society or historical period may not be in another. Labelling theory, for example, emphasises how societal reactions and labelling processes can contribute to the development of criminal identities and behaviours (Lemert, 1967).   
Psychologically, criminal behaviour is frequently examined through the lens of individual factors, such as, personality traits, cognitive processes, and emotional regulation. This approach seeks to understand the motivations and mechanisms underlying criminal acts, often exploring concepts such as antisocial personality disorder and psychopathy (Hare, 2003). Understanding these psychological underpinnings remains a crucial area of research in criminology.
The complexities in defining and measuring criminal behaviour are further compounded by issues such as the ‘dark figure of crime’, which refers to offences that go unreported or undetected (Farrell & Goulette, 2015). While official crime statistics provide valuable data, they often fail to capture the full extent of criminal activity and alternative methods such as self-report studies and victimisation surveys offer additional insights but also present methodological challenges (Maxfield & Babbie, 2015). This dissertation acknowledges these multifaceted complexities and adopts a comprehensive understanding of criminal behaviour, encompassing both legally defined offences and socially deviant acts relevant to the research question.
Genetics plays a role in influencing a range of human behaviours and research in behavioural genetics seeks to understand the extent to which individual differences in behaviour can be attributed to genetic factors. The study of genetics in criminology involves examining how variations in genes may increase or decrease an individual's susceptibility to engaging in criminal behaviour. Voracek and Loibl (2008) highlighted that genetic predispositions do not determine behaviour; rather, they can influence the likelihood of certain behaviours occurring in interaction with environmental factors.   
Early theories that explored the link between genetics and crime, such as Cesare Lombroso's theory of atavism, have been widely discredited due to their biological determinism and methodological flaws (Lombroso, 2006). Modern research in this area employs sophisticated methods such as twin studies, adoption studies, and molecular genetics to investigate the heritability of criminal behaviour and identify specific genes that may be involved. These studies often focus on traits associated with criminal behaviour such as aggression, impulsivity, and low empathy. Recent advancements in molecular genetics have allowed researchers to pinpoint specific genetic variations that may contribute to an increased risk of antisocial and criminal behaviour (Ling et al., 2019). However, it is essential to interpret these findings cautiously, recognising the complex interplay between genetic and environmental influences (Raine, 2013).
Environmental factors encompass a broad range of social, economic, and cultural influences that can shape an individual's behaviour. These factors can operate at multiple levels, from the micro-level of the family and peer group to the macro-level of the community and society. Key environmental factors that have been consistently linked to criminal behaviour include socioeconomic status, family dynamics, peer influence, and community environment. 
Socioeconomic disadvantage characterised by poverty, unemployment, and limited educational opportunities has been shown to increase the risk of involvement in crime (Hassan et al., 2023). Family factors, such as parenting styles, child maltreatment, and family conflict, can also significantly influence behavioural development (Widom, 1989). Peer influence, particularly during adolescence, can play a critical role in shaping attitudes and behaviours and association with delinquent peers increases the likelihood of offending (Warr, 2002). The community environment, including factors such as social cohesion, crime rates, and access to resources, can also impact levels of crime and offending (Shaw & McKay, 1969).   
Recent research continues to highlight the significant role of these environmental factors. For instance, studies have emphasised the impact of adverse childhood experiences on increasing the likelihood of later offending (Bellis et al., 2017). Furthermore, research has explored the influence of neighbourhood disadvantage and social disorganisation on crime rates (Sharkey, 2018).
The social ecology of crime examines how these various environmental factors interact within specific social contexts to influence criminal behaviour (Jones, 2019). This perspective highlights the importance of considering the interplay between genetic and environmental factors when attempting to understand and address crime. 
The concept of gene-environment interaction (GxE) represents a paradigm shift from earlier nature versus nurture debates, acknowledging that neither genetic predispositions nor environmental factors operate in isolation to determine behaviour. Instead, GxE examines how individuals with different genetic makeups respond differently to the same environmental exposures. This interaction is crucial for understanding the complexities of criminal behaviour, as it explains why some individuals exposed to adverse environments engage in crime while others do not (Simons et al, 2012).
A key example of GxE can be seen in the study by Caspi et al (2002) on the Monoamine oxidase A (MAOA) gene and childhood maltreatment in predicting antisocial behaviour. The MAOA gene helps control chemicals in the brain like serotonin, which is involved in regulating mood and aggression. The study found that individuals with a variant of the MAOA gene linked to lower enzyme activity were more likely to exhibit antisocial behaviour in adulthood, but only if they had also experienced childhood maltreatment. Those with the same genetic variant but without a history of childhood maltreatment were not more likely to engage in antisocial behaviour. This finding highlights how genetic vulnerability can be exacerbated by negative environmental experiences, leading to an increased risk of criminal behaviour.
Recent research has further explored the complex interaction of GxE in various contexts. For example, studies have examined how genetic risk for substance abuse interacts with peer influence to predict adolescent substance-related offending (Beaver et al, 2019). Additionally, research has investigated how genetic factors related to stress reactivity interact with exposure to violence to influence the development of antisocial behaviour (Ficks et al, 2020).
It is important to note that GxE research is complex and requires careful methodological considerations in measuring both genetic and environmental factors, as well as the statistical analysis of their interaction. Furthermore, the findings of GxE studies should be interpreted cautiously, as they do not imply genetic determinism. Instead, they highlight how genetic predispositions can create vulnerabilities or resilience in the face of environmental challenges.


Objective two: Evaluating current rehabilitation strategies
This section explores the implications of understanding the interaction between genetic predispositions and environmental factors for the justice system, with a particular focus on rehabilitation strategies. It will examine current rehabilitation approaches, the potential for personalised rehabilitation, risk assessment and management, and prevention strategies.
Rehabilitation within the justice system aims to reduce recidivism and promote reintegration of offenders into society. Current rehabilitation strategies encompass a variety of approaches, including cognitive-behavioural therapy (CBT), education and vocational training, substance abuse treatment, and restorative justice programs. 
CBT is a widely used therapeutic intervention that focuses on changing offenders' dysfunctional thought patterns and associated behaviours. Research has consistently demonstrated the effectiveness of CBT in reducing recidivism across various offender populations and offence types (Friendship et al., 2021). CBT programs aim to equip offenders with skills in areas such as anger management, problem-solving, and social skills, which are crucial for successful reintegration.
There is a large focus on education and vocational training programs in the United Kingdom to improve offenders' skills and employment prospects, thereby reducing their likelihood of reoffending. Evidence suggests that enhancing offenders’ employability can reduce the likelihood of recidivism by providing legitimate pathways to economic stability and social inclusion (Visher & Travis, 2003). These programs often include basic skills development, vocational qualifications, and job placement assistance.
Research has shown a strong association between substance misuse and criminal behaviour, therefore, addressing offenders’ substance abuse issues is a critical component of rehabilitation (National Institute on Drug Abuse, 2018). Interventions include detoxification programs, individual and group counselling and relapse prevention strategies that have been proven to significantly reduce recidivism among substance involved offenders (Taxman et al., 2007).
Finally, restorative justice approaches aim to repair the harm caused by crime through facilitated meetings between victims, offenders, and community members. These processes seek to promote offender accountability, victim empowerment, and community healing. Studies suggest that restorative justice can be an effective approach, particularly for certain offence types, in reducing reoffending and increasing victim satisfaction (Latimer et al., 2005). While these strategies form the cornerstone of rehabilitation efforts in the United Kingdom, evaluating their overall effectiveness in consistently reducing recidivism remains a complex and ongoing area of research. 
Despite the availability of these rehabilitation strategies, recidivism rates remain a significant challenge for the justice system. This suggests that the current approaches may not be adequately addressing the complex interplay of factors that contribute to criminal behaviour. A more nuanced understanding of how genetic predispositions and environmental factors interact to influence offending may be crucial for developing more effective rehabilitation strategies. For example, offenders with genetic predispositions towards impulsivity and aggression may benefit from interventions that focus on developing self-control and anger management skills. Those with a history of childhood maltreatment may require trauma-informed care to address the long-term effects of abuse (Andrews & Bonta, 2010).
One challenge for effective delivery of rehabilitation programs is a limitation in resources and system capacity. These limitations include lack of funding, staffing shortages, inadequate facilities, and long waiting times for services, all of which can compromise the quality and availability of rehabilitation (HM Inspectorate of Probation, 2024). Furthermore, offenders represent a diverse population with complex and varied needs and risk factors. A ‘one-size-fits-all’ approach to rehabilitation is unlikely to be effective, and there is growing recognition of the need for more individualised and needs-based interventions (Trotter, 2016). This evidence emphasises the importance of developing personalised rehabilitation plans for offenders, performing risk assessments and adopting a coordinated and integrated approach that extends beyond the period of imprisonment for effective rehabilitation. A lack of support for offenders to reintegrate into society such as inadequate housing, employment opportunities and ongoing supervision will increase the risk of recidivism.
Risk assessments play a crucial role in informing rehabilitation practices because they involve assessing offender’s genetic vulnerabilities and environmental risk profiles to identify those at highest risk of reoffending and to target interventions accordingly. Traditionally structured risk assessment tools have been widely used to predict the likelihood of reoffending among individual offenders and to inform decision-making regarding sentencing, release, and supervision using static risk measures (Robinson, 2018). However, the use of these traditional risk assessment tools is not without its limitations and has been subject to ongoing debate regarding there effectiveness due to the accuracy and predictive validity, the potential for bias and discriminatory outcomes concerning specific demographic groups (Fazel et al., 2012). 
Therefore, it is essential that risk assessment practices are evidence-based, ethically sound, and implemented with careful consideration of their potential limitations and biases. Insights from gene-environment interaction research can potentially enhance risk assessment by incorporating genetic risk factors and considering how genetic predispositions may interact with environmental stressors to increase the likelihood of reoffending.
Objective three: Towards evidence-based improvements in rehabilitation of offenders
This chapter explores evidence-based improvements for integrating rehabilitation strategies to reduce recidivism, drawing on the current understanding of gene-environment interactions. It discusses how knowledge of gene-environment interactions can inform the development of more effective rehabilitation strategies, examines the importance of tailoring interventions to individual needs, explores strategies for improving rehabilitation efforts, emphasises the need for a multifaceted approach to reducing recidivism and addresses ethical considerations and future directions.
A deeper understanding of gene-environment interactions (GxE) offers valuable insights that can be translated into more effective rehabilitation strategies. Traditional rehabilitation approaches often adopt a ‘one-size-fits-all’ model, but GxE research highlights the importance of considering individual differences in genetic predispositions and environmental risk factors. By acknowledging GxE, rehabilitation efforts can move towards more personalised interventions. This involves recognising that offenders with similar offending patterns may have different underlying risk factors and therefore require tailored approaches to address their specific needs. Integrating GxE insights into rehabilitation necessitates a shift towards assessment and intervention strategies that consider both genetic and environmental influences on behaviour.
The effectiveness of rehabilitation can be significantly enhanced by tailoring interventions to the specific needs and risk profiles of individual offenders. Needs-based approaches recognize that offenders are a heterogeneous group with diverse challenges and strengths. A comprehensive assessment of individual needs should inform the development of rehabilitation plans, considering factors such as:
· Offence history and patterns
· Substance abuse issues
· Mental health needs
· Socioeconomic circumstances
· Cognitive and behavioural skills
Bonta & Andrews (2017) emphasise the importance of utilising risk-need-responsivity (RNR) principles to guide rehabilitation practices. The RNR model suggests that interventions should be tailored to the offender's risk of reoffending, their criminogenic needs (dynamic risk factors such as substance abuse and lack of skills), and their individual characteristics, learning styles and strengths. By adhering to these principles, rehabilitation programs can maximize their impact on reducing recidivism. Furthermore, incorporating GxE insights can add another layer of personalisation by considering how genetic predispositions may interact with specific needs and risk factors to influence treatment response.
To improve the effectiveness of rehabilitation programs there needs to be a focus on evidence-based strategies and a commitment to continuous improvement. Several factors have been identified as crucial for enhancing rehabilitation outcomes, therapeutic relationships, offender engagement and community support. The quality of the relationship between offenders and rehabilitation staff is a key predictor of treatment success. Strong therapeutic alliances, characterised by empathy, respect and collaboration, can foster offender engagement and motivation (Ward & Stewart, 2003). Active participation and engagement by offenders in the rehabilitation process are essential for achieving positive outcomes as evidence has shown techniques such as motivational interviewing help to promote offender autonomy (Miller & Rollnick, 2012). Successful reintegration into society depends on the availability of support and resources in the community, such as rehabilitation programs which facilitate offender’s transition back into the community by helping with housing, employment, education, and social support (Visher & Travis, 2003).
Reducing recidivism requires a comprehensive and integrated approach that addresses both individual and systemic factors. Rehabilitation efforts should not focus solely on changing individual offenders but also on modifying the social and environmental contexts that contribute to offending. This necessitates collaboration between various stakeholders, including:
· Criminal justice agencies
· Healthcare providers
· Educational institutions
· Community organizations
· Employers
A coordinated approach can ensure continuity of care and support for offenders as they transition back into the community. Furthermore, policy changes that address systemic issues such as poverty, inequality, and lack of access to opportunities can contribute to long-term reductions in crime rates (Jackson et al., 2023).
The integration of GxE insights into rehabilitation raises important ethical considerations that must be addressed. The potential for discrimination and stigmatisation based on genetic information requires careful attention to privacy and confidentiality. It is crucial to develop ethical guidelines and safeguards to ensure that genetic information is used responsibly and does not lead to unfair treatment of offenders. Future research should focus on:
· Developing more sophisticated methods for assessing genetic and environmental risk factors
· Evaluating the effectiveness of personalised rehabilitation interventions
· Examining the long-term impact of rehabilitation programs on recidivism and social reintegration
· Addressing the ethical, legal, and social implications of integrating GxE insights into the justice system
By continuing to advance our understanding of the interplay between genetic and environmental factors and by prioritising ethical considerations, we can move towards more effective and equitable rehabilitation practices that reduce recidivism and promote public safety.
In conclusion, this literature review has highlighted the complex interaction between genetic predispositions and environmental factors in influencing criminal behaviour. Understanding this relationship has important implications for the justice system, particularly in the areas of rehabilitation, risk assessment, and prevention. While there are still many challenges and unanswered questions, ongoing research holds promise for advancing our knowledge and developing more effective strategies for addressing crime and promoting public safety.


Research Methods
Research questions and approach
The purpose of this study is to better understand public perception of genetic and environmental factors and how they interact to influence criminal behaviours and to help inform rehabilitation strategies within the justice system. To achieve the aims of the research it is essential to carry out qualitative and quantitative primary research to explore how members of the public understand factors influencing criminal behaviour and their perception of how the criminal justice system could be improved. This chapter will present the quantitative and qualitative methodology that will be used to answer the research question. 
The understanding of genetic and environmental factors in relation to crime is an area which is constantly evolving, as more academic research and studies are conducted. This greater understanding plays a part in informing policies and processes when dealing with rehabilitation in the justice system. By conducting this research, it will help to continue to mature the field of knowledge and information that is available within this area, to help inform improvements in rehabilitation strategies. 
The research question is “How do genetic predispositions and environmental factors interact to influence criminal behaviour, and how can insights from this relationship improve rehabilitation strategies within the justice system?”
The aim of the research is to answer the research question to inform future rehabilitation strategies of offenders to reduce recidivism. Deductive research has been carried out to explore the research questions, this method was chosen as it allowed the subject to be explored broadly. Deductive research has been used in the form of a questionnaire. The questionnaire aimed to gather information to forward research in the field of rehabilitation in the justice system (Woiceshyn and Daellenbach, 2018). 
Reliability and validity were a major consideration in this research. Reliability is the extent to which results are consistent, and an accurate representation of the population being studied (Golafshani, 2003). Validity is the measure of, to what extent does the research engage with the subject matter (Golafshani, 2003). Conducting a questionnaire with members of the public was most appropriate to get a representative view across the population of the UK, enabling the collection of valid results. Marshall and Rossman (2011) argue that research is important to gather information so that existing problems can be solved; ultimately helping me to answer my research question. 
Selecting a questionnaire as the research method ensured a multifaceted approach. Including both open and closed questions was important to gain quantitative and qualitative results to inform the research. Incorporating a qualitative approach to the research enables a more in-depth analysis into human experience, which is critical when considering changes to the criminal justice system. Additionally, incorporating a quantitative approach is useful to identify trends and correlations across society, which will enable the deduction of rehabilitation strategies suitable for the population in the United Kingdom. 
Conducting interviews for the research was considered, however, the objective was to gather the views of the general population to inform rehabilitation strategies. Interviews can lead to subjective results which cannot be generalised due to lower participant numbers, which would not have elicited the results or range required for the study (Kvale, 1994). Therefore, for this research project, a survey was utilised.
Research design and participants
A mixed method approach was used for the research, allowing quantitative data to be gathered to understand viewpoints of members of the public and qualitative data to understand more detail on their viewpoints and potential areas to focus on for rehabilitation strategies (Gaast et al, 2020).
An online questionnaire using Google Docs was conducted, in which 57 participants responded. The questionnaire was designed to understand two key themes. The first section of questions considered participants viewpoints on genetic and environmental factors that might affect criminal behaviour. The second section of questions captured participants viewpoints on interventions that could be adopted to prevent and rehabilitate criminal behaviours and how these could be incorporated into the criminal justice system. By selecting these questions, it would be possible to gather viewpoints on causation, as well as interventions. The data was collected using convenience sampling as the aim was to gather information from a broad range of societal demographic. To gather the data for the questionnaire, a social media campaign was launched using Facebook and LinkedIn. By using social media, the aim was to get a broad range of respondents from different demographic groups. Convenience sampling was completed, and this allowed for each member of the population to have the same chance of completing the questionnaire (Onwuegbuzie and Collins, 2007). 

Issues of validity/ reliability/ generalisability
Conducting quantitative and qualitative research using a questionnaire was paramount within this study as obtaining objective and subjective data was important to understand public attitudes towards the crime and rehabilitation (House, 2018). Using a questionnaire can reduce bias in the results due to the distance between the researcher and participant, increasing the validity of the results (Abusabha and Woelfel, 2003). Additionally, a questionnaire is regarded as accurate, valid and reliable with a caveat that the research should have a breadth of respondents from different demographics to allow for data to be generalised to wider populations (Smith, 2021). The questionnaire captured demographic information including age, gender, geographical location and highest level of education.
By conducting both quantitative and qualitative research and a literature review it allowed for triangulation to take place. This benefitted the study as it allowed for breadth and depth of understanding and by using a multifaceted method it can help to offset any weaknesses of a particular approach (House, 2018). By using triangulation, it allowed for rich and descriptive data to be gathered from the qualitative research in conjunction with the objective generalised data gathered during the quantitative research (Abusabha and Woelfel, 2003).
Ethical issues
Ethical issues can arise in quantitative and qualitative research. To counteract this, the research methodology used was ethically approved by the University of Wales Trinity Saint David to ensure that the data was collected in an ethical manner. 
Confidentiality should be considered when conducting research. For the research questionnaire, individuals were not asked for their name, instead demographic information was obtained. This ensured that responses were confidential, and all participant data will be destroyed after this research has been concluded. All respondents were also given the option to withdraw at any point from the research. 
Demographic information was requested from participants undertaking the questionnaire. This was to determine if age, gender, location or education level had an impact on the results. 


[image: Forms response chart. Question title: Please select your gender:. Number of responses: 60 responses.][image: Forms response chart. Question title: How old are you?. Number of responses: 60 responses.]Findings60 participants responded to the questionnaire, all of which gave consent for their responses to be used for this research. One participant was omitted from the study as the respondent was under the age of 18. This meant the total number of respondents was 59. The questionnaire asked several demographic questions to identify if people of different gender, education level, geographical location and age had different views. The demographic results can be seen below:
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[image: Forms response chart. Question title: What is the highest level of education you have completed?. Number of responses: 60 responses.]

By using social media to distribute the survey the aim was to have a broad demographic of participants, representing general society. Overall, 43(73%) female participants and 16(27%) male participants responded. The greatest number of participants were aged 35-44 with 19 (32%), followed by 16 (27%) aged 25-34, 9(15%) aged 55+, 8(13%) aged 45-54, and 7(12%) aged 18-24. There were some outliers in highest level of education with only one participant who had an apprenticeship, one with O Level, one with Doctoral degree, and one with no formal qualifications. In terms of geography 40(68%) participants live in rural areas, 14(24%) in urban areas, and 6 (10%) in suburban areas. Due to the shortfall in some categories, further research would have to be completed to include more male participants and more participants with highest level of education in apprenticeship, O Level, Doctoral degree and no formal qualifications, to allow for more reliable generalising of results.
Analysing the data for each of the questions very little correlation has been found between responses and demographic information. This analysis is presented as part of the findings below. 
[image: Forms response chart. Question title: Do you believe genetic factors can increase an individuals likelihood of engaging in criminal behaviour?. Number of responses: 60 responses.]Question 1
For the question: “Do you believe genetic factors can increase an individual’s likelihood of engaging in criminal behaviour?”
All 59 respondents answered this question, of which 44 participants responded yes, and 15 responded no. This shows that most participants believe that genetic factors can increase an individual’s likelihood of engaging in criminal behaviour.
The cross-tabulation across all demographics showed no clear trend as the answers are relatively aligned with the overall demographic profile. One finding to note is that all participants aged 18–24 responded yes to this question, however, this could be due to a lower number of this age group relative to other age groups. The table below shows the demographic profile for participants that answered no. 
	Category
	Do you believe genetic factors can increase an 
individual’s likelihood of engaging in criminal behaviour?
	Number
	Percentage stated no as response
	Demographic percentage of research

	Gender
	Female
	11
	73%
	73%

	
	Male
	4
	27%
	27%

	Location
	Rural (small town or countryside)
	9
	60%
	68%

	
	Suburban (residential area near a city)
	2
	13%
	10%

	
	Urban (city or town)
	4
	27%
	24%

	Education
	GCSE's or equivalent
	2
	13%
	12%

	
	O level
	1
	7%
	2%

	
	Higher National Certificate or equivalent
	4
	27%
	14%

	
	Foundation Degree
	2
	13%
	7%

	
	Bachelor's degree
	4
	27%
	27%

	
	Master's degree
	2
	13%
	8%

	Age
	25- 34
	6
	40%
	27%

	
	35- 44
	3
	20%
	32%

	
	45- 54
	3
	20%
	13%

	
	55+
	3
	20%
	15%



[image: Forms response chart. Question title: To what extent do you think an individual&apos;s surroundings and the location of their upbringing can influence their likelihood of engaging in criminal activity?. Number of responses: 60 responses.]Question 2
For the question: “To what extent do you think an individual's surroundings and the location of their upbringing can influence their likelihood of engaging in criminal activity?”
All 59 participants responded to this question. The question used a 5 point scale, with 1 meaning “not at all” and 5 “a great deal”. 51 participants responded 4 or 5 which shows that most respondents believe that an individual’s surroundings and location of their upbringing can influence their likelihood of engaging in criminal activity. There was 1 outlier with a response of 1, indicating they do not believe surroundings and location can influence engagement in criminal activity. 


The answers are relatively aligned with the overall demographic profile. One area to note is that all male participants responded with 4 or 5, showing a strong support for “a great deal” for all 16 male participants. 7 participants responded with a 3, the demographic information for these participants can be seen in the chart below. 
	Category
	To what extent do you think an individual's surroundings and the location of their upbringing can influence their likelihood of engaging in criminal activity?
	Number
	Percentage stated 3 as response
	Demographic percentage of research

	Gender
	Female
	7
	100%
	73%

	Location
	Rural (small town or countryside)
	5
	71%
	68%

	
	Urban (city or town)
	2
	28%
	24%

	Education
	GCSE's or equivalent
	2
	13%
	12%

	
	Higher National Certificate or equivalent
	1
	14%
	14%

	
	Foundation Degree
	1
	14%
	7%

	
	Bachelor's degree
	2
	28%
	27%

	
	Master's degree
	1
	14%
	8%

	Age
	18- 24
	1
	14%
	12%

	
	25- 34
	1
	14%
	27%

	
	35- 44
	3
	43%
	32%

	
	55+
	2
	28%
	15%





[image: Forms response chart. Question title: Have you ever considered genetic predisposition or environmental influences as factors contributing to criminal behaviour?. Number of responses: 60 responses.]Question 3

For the question: “Have you ever considered genetic predisposition or environmental influences as factors contributing to criminal behaviour?”
All participants responded to this question, of which 49 responded yes and 10 responded no. This shows that most participants have considered genetic predisposition or environmental influences as factors contributing to criminal behaviour. 

The answers are relatively aligned with the overall demographic profile. One area to note is that 50% of the participants that responded no were over 55 years old, indicating that this demographic felt strongest that genetic predisposition and environmental factors are not a contributing factor to criminal behaviour. Conversely, all participants aged 18-24 felt that these factors are a contributing factor. The results below show the demographic profile for those that responded no:
	Category
	Have you ever considered genetic predisposition or environmental influences as factors contributing to criminal behaviour?
	Number
	Percentage stated no as response
	Demographic percentage of research

	Gender
	Female
	6
	60%
	73%

	
	Male
	4
	40%
	27%

	Location
	Rural (small town or countryside)
	5
	50%
	68%

	
	Suburban (residential area near a city)
	1
	10%
	10%

	
	Urban (city or town)
	4
	40%
	24%

	Education
	GCSE's or equivalent
	1
	10%
	12%

	
	A Level
	1
	10%
	15%

	
	O level
	1
	10%
	2%

	
	Higher National Certificate or equivalent
	2
	20%
	14%

	
	No formal qualification
	1
	10%
	2%

	
	Bachelor's degree
	3
	30%
	27%

	
	Master's degree
	1
	10%
	8%

	Age
	25- 34
	3
	30%
	27%

	
	35- 44
	2
	20%
	32%

	
	45- 54
	3
	20%
	13%

	
	55+
	5
	50%
	15%
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For the question: “In your opinion, what are the key environmental factors that might contribute to criminal behaviour? (choose up to three responses)”
All participants responded to this question. Participants could choose up to three options, overall substance abuse and addiction was the most popular with 33 responses (55%), followed by peer pressure and social influence with 32 responses (53%), then poverty and financial hardship with 31 responses (51%). The least popular responses were lack of access to education with 3 responses (5%), inadequate law enforcement or legal system with 3 responses (5%), and discrimination and social inequality with 4 responses (6%). 
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For the question: “Are you aware of any research studies examining the influence of genetics and environment on criminal behaviour?”
All participants responded to this question, of which 53 responded no and 6 responded yes. This shows that most participants are not familiar with academic research on the influence of genetics and environment on criminal behaviour. 

The answers are relatively aligned with the overall demographic profile.
	Category
	Are you aware of any research studies examining the influence of genetics and environment on criminal behaviour?
	Number
	Percentage stated no as response
	Demographic percentage of research

	Gender
	Female
	5
	83%
	73%

	
	Male
	1
	17%
	27%

	Location
	Rural (small town or countryside)
	5
	83%
	68%

	
	Urban (city or town)
	1
	17%
	24%

	Education
	GCSE's or equivalent
	1
	17%
	12%

	
	A Level
	1
	17%
	15%

	
	Higher National Certificate or equivalent
	2
	34%
	14%

	
	Foundation degree
	1
	17%
	7%

	
	Apprenticeship
	1
	17%
	2%

	Age
	18-24
	2
	34%
	12%

	
	25- 34
	1
	17%
	27%

	
	35- 44
	1
	17%
	32%

	
	45- 54
	2
	34%
	13%
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For the question: “Do you think a better understanding of the interaction between genetics and environment could improve rehabilitation programmes for offenders?”
58 participants responded to this question and one respondent left a blank response. 54 participants responded yes, and 4 participants responded no. This shows that most participants believe that a better understanding of the interaction between genetics and environment could improve rehabilitation programmes for offenders. 

	Category
	Do you think a better understanding of the interaction between genetics and environment could improve rehabilitation programmes for offenders?
	Number
	Percentage stated no as response
	Demographic percentage of research

	Gender
	Female
	2
	50%
	73%

	
	Male
	2
	50%
	27%

	Location
	Rural (small town or countryside)
	1
	25%
	68%

	
	Suburban (residential area near a city)
	1
	25%
	10%

	
	Urban (city or town)
	2
	50%
	24%

	Education
	GCSE's or equivalent
	1
	25%
	12%

	
	Higher National Certificate or equivalent
	1
	25%
	14%

	
	Master’s degree
	1
	25%
	8%

	
	Bachelor’s degree
	1
	25%
	27%

	
	25- 34
	2
	50%
	27%

	
	35- 44
	1
	25%
	32%

	
	55+
	1
	25%
	15%



Question 7
To the question: “What types of interventions or support systems do you think could help individuals who may have genetic and environmental predisposition for criminal behaviour?”
48 participants responded to this question, totalling 80 suggestions of different intervention types. This was a qualitative question in which participants could write as many responses as they wanted. Analysing the intervention types, they were categorised into 11 themes: mental health support, medical intervention & coaching 18 responses; early intervention & support in schools 13 responses; job opportunities 11 responses; better rehabilitation 11 responses; community programmes and support groups 9 responses; education 7 responses; financial support 4 responses; support in the home 4 responses; restorative practice 1 response; legalisation of drugs 1 response, and military service 1 response. 
Mental health support, medical intervention and coaching was the most popular theme. One participant commented that “understanding mental health and the impact it can have on perception, behaviour, decision making and morality” could be a way to help those with predispositions to criminal activity. In addition, helping people to “understand themselves and others”, “how they can break the mould”, as well as “having a mentor”. Three participants commented that there should be more access to “talking therapy” and “mental health support and interventions in adolescence”, as well as “systemic psychotherapy”. In terms of medical interventions participants suggested “ADHD testing can deter some petite crimes”, as well as exploring “neuro- interventions”. 
The second most popular intervention type was early intervention and support in schools. Participants identified a systemic issue and suggested “more funding for support for young people who are likely to offend that provides them with worthwhile opportunities in life”, as well as “better support for schools in dealing with young students showing signs they may be falling into bad habits”. Early intervention participants suggested “evaluation to see how to focus their strengths into non- criminal activity”, “counselling from early age”, “support services and signposting to relevant services when people are young”. Participants also highlighted activities such as “teach younger generations the importance of work, exercise and healthy eating”, and “more opportunities for teens to explore career options e.g. college courses on weekend”, to deter them away from crime, and towards healthy habits and job opportunities. 
Job opportunities was the next most popular intervention type. Participants focussed on getting people into work through different methods such as “work placements” and apprenticeships”, enabling people to have access to “sustainable, fulfilling and employment roles”. Furthermore, a suggestion was made to “get families into work so that they have a purpose”, so not just focussing on one individual but changing the dynamic within a family environment. For more systemic issues, one participant wrote “invest in public transport enabling easier access to more opportunities”. Additionally, “engagement with career options via employers happy to employ those with a criminal record eg Timpson’s. This would provide the individual with a sense of wellbeing and belonging to a team without criminal links”. 
Better rehabilitation was also mentioned by a high number of participants. “Offenders to be educated through behaviour improvement” and providing “tailored probation support”, as well as “trying to understand their motivation” to enable people to address the problems which led them to crime. This is supported by another participant who stated, “ensure prisons are not a method of punishment but rehabilitation”. Alternatively, “harsher law prosecution” and “strict and proper punishment” indicates that tailoring support is less important for those participants. 
Other ideas such as improving access to community groups and youth clubs and community activities would help as interventions to deter people from crime. Education and upskilling in low income and underdeveloped areas and training in CV writing and interview support were also popular responses. 
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To the question: “Do you believe the criminal justice system should take both genetic and environmental factors into account when making decisions about rehabilitation and support?”
All participants responded to this question, of which 53 responded no and 6 responded yes. This shows that most participants believe that the criminal justice system should take both genetic and environmental factors into account when making decisions about rehabilitation and support. 

The answers are relatively aligned with the overall demographic profile.
The table below show demographic information for participants that answered no. 

	Category
	Do you believe the criminal justice system should take both genetic and environmental factors into account when making decisions about rehabilitation and support?
	Number
	Percentage stated no as response
	Demographic percentage of research

	Gender
	Female
	4
	67%
	73%

	
	Male
	2
	33%
	27%

	Location
	Rural (small town or countryside)
	3
	50%
	68%

	
	Suburban (residential area near a city)
	1
	17%
	10%

	
	Urban (city or town)
	2
	33%
	24%

	Education
	A Level
	1
	17%
	15%

	
	Higher National Certificate or equivalent
	3
	50%
	14%

	
	Master’s Degree
	1
	17%
	8%

	
	Bachelor’s degree
	1
	17%
	27%

	Age
	18-24
	1
	17%
	12%

	
	25- 34
	2
	33%
	27%

	
	35- 44
	1
	17%
	32%

	
	45- 54
	1
	17%
	13%

	
	55+
	1
	17%
	15%



Question 9 
To the question: “What ethical or moral questions should be considered when incorporating genetic information into legal and judicial decisions?”
57 participants responded to this question; 2 participants left their response blank. Participants could choose up to five options, the results for this question were mixed. Not all respondents selected 5 responses each, 184 responses were received. The most popular answer was “could genetic information be misinterpreted or misused in criminal investigations and trials?” with 32(17%) responses. The second most popular response was “how can we ensure the accuracy and reliability of genetic and reliability of generic evidence in court?” with 27(15%) responses. The third most popular response was “how do we prevent genetic discrimination in legal and judicial decisions” with 23(13%) responses. The least popular answer “should genetic predisposition to certain behaviours influence legal responsibility and culpability?” with 11(6%) responses. 
This showed that most participants had questions around how genetic information would be used by lawmakers, prosecutors and defenders in court.
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To the question: “To what extent should scientific research influence policies and decision- making in the justice system regarding crime and genetics?”
All participants responded to this question. The numbers relate to a 5-point scale, with 1 meaning “not at all” and 5 meaning “a great deal”. The results for this were mixed with 3 being the most popular with 21(36%) responses, 5 was next most popular with 14(24%) responses, 4 was next most popular 13(22%) responses, then 2 with 9(15%) responses, and 2(3%) respondents who answered 1. These results show that there was a level of uncertainty regarding this question, which could align with the results from question 5 which showed that most participants were not familiar with academic research. 


A total of 59 participants completed the survey, after excluding one respondent who was under the age of 18. Of the final sample, 73% identified as female and 27% as male. The majority of participants fell within the 35–44 age range, and 68% reported living in rural areas. Overall, the findings revealed that most participants believe criminal behaviour is influenced by both genetic and environmental factors. A strong emphasis was placed on the role of an individual’s surroundings and upbringing in shaping behaviour. Additionally, most respondents indicated that they had previously considered the impact of genetic and environmental factors when thinking about crime. When asked about potential interventions to address criminal behaviour, the most frequently suggested strategies included improving mental health support, implementing early intervention programs in schools, and increasing job opportunities. Despite their strong opinions, most participants were unaware of existing research exploring the relationship between genetics, environment, and criminal behaviour. Nevertheless, there was overwhelming agreement that a better understanding of these factors could lead to improved rehabilitation efforts. Ethical concerns were raised regarding the use of genetic evidence in courtrooms, particularly fears about misuse and questions regarding its reliability. Participants also expressed uncertainty about how much scientific research should influence justice policies, likely reflecting a general unfamiliarity with the current state of research in this area. Finally, some notable demographic trends emerged: younger participants (ages 18–24) were more likely to acknowledge the influence of genetics and environment on criminal behaviour, whereas older participants (ages 55 and above) demonstrated greater scepticism. Male respondents, in particular, showed stronger consensus in supporting the idea that environment significantly influences criminal tendencies.

Conclusion
Within this dissertation, I investigated the interplay between genetics and environment and its influence on criminal behaviour, with a specific focus on how this research could enhance the current rehabilitation strategies within the UK. Although research shows that this topic remains a complex issue within policing, it is also one of great significance when addressing recidivism rates, which, as previously mentioned currently stand at 25-30% within the first year.
The literature review has explored the intricate interplay between genetic predispositions and environmental influences in shaping criminal behaviour, emphasizing that neither factor acts in isolation. The literature reveals that criminality arises from a dynamic interaction of biological vulnerabilities—such as genetic markers linked to aggression and impulsivity—and contextual risk factors like poverty, peer influence, and adverse childhood experiences. The concept of gene-environment interaction (GxE) provides a crucial framework for understanding individual differences in offending behaviour and highlights the need for a move beyond the traditional nature-versus-nurture dichotomy.
Current rehabilitation strategies—such as cognitive-behavioural therapy, vocational training, and restorative justice—have demonstrated varying degrees of success in reducing recidivism. However, their effectiveness is often limited by systemic constraints and a lack of individualisation. Integrating GxE insights into rehabilitation offers a promising direction for developing personalised, needs-based interventions that account for the offender’s unique biological and environmental profile. This approach, supported by the Risk-Need-Responsivity model, has the potential to enhance offender engagement, improve treatment outcomes, and reduce reoffending.
Ultimately, advancing rehabilitation practices requires a holistic, multidisciplinary strategy involving criminal justice institutions, healthcare services, and community organisations. Ethical considerations—especially around the use of genetic information—must be rigorously addressed to prevent misuse and ensure fairness. Future research should continue to refine methods for assessing risk and treatment response, aiming to support a justice system that is both evidence-based and socially responsible.
The questionnaire-based research provided valuable insight into public perceptions of the genetic and environmental influences on criminal behaviour. Most participants recognised the combined role of both factors, with particular emphasis on upbringing and social environment. While many respondents had previously considered these influences, there was limited awareness of existing scientific research on the topic. Suggestions for addressing criminal behaviour frequently included enhancing mental health services, early intervention in schools, and increasing employment opportunities. Notably, ethical concerns were raised about the use of genetic evidence in legal contexts, particularly regarding its potential misuse and reliability. Demographic trends revealed that younger participants were more open to the influence of genetics and environment, while older respondents were more sceptical. Male participants more strongly supported environmental explanations for criminal behaviour. These findings underscore a general support for personalised rehabilitation strategies and a public interest in further integrating scientific understanding into justice policies, albeit with caution around ethical implications.
In conclusion, this dissertation has explored the multifaceted relationship between genetic predispositions and environmental influences in shaping criminal behaviour. The evidence reviewed supports the view that neither genetics nor environment alone determines criminality; rather, it is the dynamic interaction between the two that contributes to individual outcomes. Genetic factors may predispose individuals to traits such as impulsivity or aggression, but it is often adverse environmental conditions—such as childhood trauma, socioeconomic disadvantage, or peer influences—that activate or exacerbate these vulnerabilities. Gene-environment interaction research has illuminated the pathways through which these factors converge, offering a more nuanced understanding of offending behaviour. The findings from the questionnaire further highlight public awareness of this interplay, while also revealing gaps in knowledge and concerns around ethical implications. Ultimately, recognising this complex interaction has profound implications for the justice system, particularly in developing more effective, personalised rehabilitation strategies and risk assessments. By integrating scientific insight with ethical, evidence-based practice, we can move towards a more informed and just approach to criminal behaviour and its prevention.
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Appendix 1
1.⁠ ⁠Do you believe genetic factors can increase an individual’s likelihood of engaging in criminal behaviour? 
2.⁠ ⁠To what extent do you think an individual's surroundings and the location of their upbringing can influence their likelihood of engaging in criminal activity? 
3.⁠ ⁠Have you ever considered genetic predisposition or environmental influences as factors contributing to criminal behaviour? 
4.⁠ ⁠In your opinion, what are the key environmental factors that might contribute to criminal behaviour? 
5.⁠ ⁠Are you aware of any research studies examining the influence of genetics and environment on criminal behaviour? 
6.⁠ ⁠Do you think a better understanding of the interaction between genetics and environment could improve rehabilitation programs for offenders? 
7.⁠ ⁠What types of interventions or support systems do you think could help individuals who may have genetic and environmental predisposition for criminal behaviour? 
8.⁠ ⁠Do you believe the criminal justice system should take both genetic and environmental factors into account when making decisions about rehabilitation and support? 
9.⁠ ⁠What ethical or moral questions should be considered when incorporating genetic information into legal and judicial decisions? 
10.⁠ ⁠To what extent should scientific research influence policies and decision-making in the justice system regarding crime and genetics? 
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