


The debate between nature and nurture has been researched for an incredibly long time. The argument involves around where a person's physiology predisposes them to a life of crime, or if societal variables such as having abusive parents or living in an underprivileged area lead to criminal behaviour. Overall, research indicates it is both (Webster, 2018). There is an expanding body of research on the biological causes of criminal and antisocial behaviour, including psychophysiology, brain systems, and genetics (Ling et al., 2019). Furthermore, according to Machado and Granja (2020) epigenetics is one of the most recent developments that exemplifies the connection between biogenetic and social elements. Epigenetics is a new post-genomic study subject that has been expanding and evolving at a rapid pace. In contrast to genetic alterations, epigenetic modifications are reversible and do not alter the DNA sequence however may alter how the body interprets the DNA sequence (Machado and Granja, 2020). 
According to Loi et al. (2013), the fundamental ideas behind this study suggest that epigenetic processes are sensitive to environmental conditions and lifestyles, implying that biological systems have sufficient flexibility to respond to environmental changes. In contrast, if these alterations are formed during the earliest stages of development, the impacts may be a lifetime (Loi et al., 2013). This essay will evaluate how substances in vapes can result in biological abnormalities that would later become a crime determinant. This will be established by first looking at the popularity of vaping and how individuals become addicted to nicotine and later decide to move on to vapes, including substances such as TCH and synthetic drugs. Moreover, all the following: nicotine, CBD, THC and Spice, will be analysed to see if they result in biological abnormality, increasing the possibility of individuals engaging in criminal behaviour.



According to McNeill et al (2021) smoking is still the primary cause of mortality and years spent in poor health and health disparities in the United Kingdom and other areas across the globe. McNeill et al (2021) also believe that substitute nicotine delivery methods, such as nicotine vaping products, might be vital in easing the severe health impact of smoking cigarettes on society: Even though, the majority of electronic cigarettes still contain the addictive substance of nicotine which is the main substance found in cigarettes and tobacco products (Centre’s for Disease Control and Prevention, 2022). Furthermore, electronic cigarettes enable the user to ingest nicotine in the form of a vapour as opposed to smoke, which is often referred to as vaping (NHS, 2022). Unlike traditional cigarettes, e-cigarettes do not burn tobacco or generate carbon monoxide, however, they do heat flavoured nicotine liquids that are inhaled as a vapour. The purpose of e-cigarettes is to help full time cigarette smokers give up smoking and vape as an alternative (National Institute on Drug Abuse, 2020). Up to this point, e-cigarettes generate a positive outcome, with researchers concurring that vaping is far less dangerous than smoking since it exposes consumers to fewer toxins (National Health Service, 2023). Consequently, research has discovered that e-cigarettes can be adapted to include illegal substances such as class A drugs (Eardley, 2022). The consequences of illegal substances in vapes will be analysed further in the essay.
As believed by Lantto et al., (2021), the complications of smoking nicotine does not end with poor health, as it can also result in individuals expressing aggressive behaviour. Research examined the relationship between nicotine and violent criminal behaviour, through comparing offenders with  and without a nicotine dependency. According to their research, approximately 80 percent of violent offenders had nicotine dependency as adolescents. Furthermore, 32.2 percent of individuals with high nicotine dependency committed their first violent offence before age eighteen, compared to 15.2 percent of those with moderate nicotine dependence and 7.0 percent with no nicotine dependence (Lantto et al, 2021). Therefore, research indicates that individuals with significant or moderate nicotine dependency are more likely to conduct their first violent offence at a younger age. Similarly, Shareck and Ellaway (2011) states that many current smokers belong to lower socioeconomic areas and reside in communities with higher crime rates. In addition, their study discovered that men and women who lived in a high crime rate neighbourhood were considerably more likely to be current smokers than those who lived in a low crime rate area. Interestingly, in 2022, 52 percent of crimes were reported in communities with the lowest incomes (Trust for London, 2023). This could determine that nicotine dependency and lower social groups could results in criminal behaviour.
According to Tattan-Birch, et al (2022) a study conducted in 2022 by the University College London, fifteen percent of eighteen-year-olds use e-cigarettes, compared to eleven percent in 2021. This compares to eight percent of adults overall. Moreover, within the same time, the use of disposable vapes used by eighteen-year-olds had dramatically increased from one percent in 2021 to fifty-seven percent in 2022 (Tattan-Birch, et al. 2022). Consequently, the popularity of vaping has increased dramatically in such a short time. This is also evident as vaping figures in adults have increased to 52.8 percent in 2022, compared to 7.8 percent in 2021 (Office for Health Improvement and Disparities, 2022). These statistics are alarming as research has discovered that vapes can be adapted to include illegal substances such as class A drugs (National Institute on Drug Abuse, 2020).
Since the invention of vapes, the popularity of CBD products has also skyrocketed in recent years and shows no signs of subsiding, with annual estimates from the United Kingdom reaching approximately three-quarters of a billion pounds in 2022 (Arrowsmith, 2022). Nevertheless, alarmingly, it does not end with CBD. As stated by MacKey (2022) smoking, eating, and vaping cannabis are the three primary consumption methods. However, fifty-three percent of cannabis consumers now acknowledge that vaping is their preferred consumption technique (Shiplo, et al. 2016).
According to Cherry (2022), cannabis includes more than 113 unique chemical components known as cannabinoids. In addition, the two kinds of chemical substances originating from cannabis include cannabidiol (CBD) and tetrahydrocannabinol (THC). Since CBD and THC have distinct effects on the brain's receptors, CBD usually has no psychoactive effects, meaning users will not get the 'high' feeling, whereas THC does (Cherry, 2022). Therefore, CBD is allowed in the United Kingdom if it contains no nicotine and 0.2 percent or less THC (Day, 2021). This is because THC is a controlled substance under the Misuse of Drugs Act 1971 (Home Office, 2020).
Nonetheless, with THC being the primary chemical constituent of cannabis (MacKey, 2022), it does have some psychotropic properties, which results in the high that most individuals possess with cannabis (Cherry, 2022). Furthermore, as MacKey (2015) mentioned, THC affects the brain's cannabinoid receptors, which largely control an individual's ability for thought, memory, pleasure, bodily coordination, and perception of time. Regrettably, research indicates that once the THC chemical contacts these receptors, it may seize control of the body and mind (MacKey, 2021). Therefore, as stated by Kingston Council (2022), because of these reasons, in the UK, THC vape juice is illegal. However, selling CBD oil and vape juice in the United Kingdom is legal as long as it contains the required limit of THC and nicotine properties or else the sales of the substance are not approved by legislation. Therefore, this indicates the severity of THC compared to CBD. As stated by McCarthy (2022) research on cannabis and crime rates has produced contradictory findings, resulting in a lack of clarity on the relationship between substance and crime. Moreover, according to some studies, there is a slight correlation between long-term cannabis usage and criminal behaviour. However, Pedersen and Skardhamar (2010) discovered a significant association between early cannabis usage and later engagement in criminal activity. 
According to Zou and Kumar (2018) cannabinoids, which are present in cannabis, interact with endocannabinoid receptors in the body and brain. This meaning that the short-term effects of cannabis result in these receptors influencing several activities, including pleasure, memory, reasoning, movement, and time perception. Oleson and Cheer (2012) stated that a little dose of cannabis causes a surge of dopamine in the brain, which may result in sensations of euphoria or being "high," including relaxation and satisfaction. Nevertheless, excessive use may result in adverse effects such as anxiety and paranoia (Tabackman, 2021). Similarly, the majority of research on the long-term effects of cannabis concluded that the risk of mental illnesses such as depression, anxiety, and schizophrenia increase with the frequency of cannabis use (National Institute on Drug Abuse, 2020). In contrast, Srebro (2018) believes that cannabis decreases pain considerably, especially nerve pain and muscular spasms as well as a variety of other health benefits.
Current studies indicate that using high-potency cannabis every day also increases the risk of getting psychosis by roughly five times when compared to individuals who have never used cannabis (National Institute on Drug Abuse, 2020). Berenson (2019) states that psychosis is a significant risk factor for violent behaviour. Furthermore, most of this violence happens while psychotic individuals are under the influence of drugs. Consequently, those who have schizophrenia should avoid cannabis since they are significantly more likely to engage in violent behaviour (Berenson, 2019). Moreover, research suggests that individuals with schizophrenia were nearly four times more likely than the general population to be convicted of domestic violence and ten times more likely to be convicted of murder (Walsh, et al. 2002). Consequently, research reveals that cannabis subsequently develops biological abnormalities that enhance the likelihood of criminal behaviour, particularly in those who consume cannabis regularly, even more so among people with schizophrenia who are already at risk of engaging in violent behaviour.
Furthermore, it has been established by the National Institute of Drug Abuse (2020), that the effects of cannabis depend on the quantity of substance consumed, the age of initial usage, and genetic susceptibility. Filbey, et al (2014) also acknowledged the effects of cannabis on brain development, particularly on those who start consuming cannabis at a young age. For instance, the majority of research indicates that frequent cannabis use in youths is related with lower volume in particular brain areas, which may result in diminished brain function (Batalla, et al. 2013). As a result, according to Sutton (2016) infancy and early-adulthood exposure to cannabis can result in brain damage which can increase the likelihood of criminal behaviour. This is because the damage reduces restraints or emotional control, altering how individuals react to their surroundings. Therefore, long term cannabis exposure can develop biological abnormalities, which increases the likelihood of criminal behaviour, particularly with those whose initial usage began at a young age.
As of cannabis being added into vapes Jackson (2019) believes youths who vape cannabis have a significantly higher risk of violence than youths who ingest cannabis through traditional means. Vaping allows youths to hide illegal substances, which may empower them to participate in additional criminal actions in adulthood. Due to the ambiguity of vaping illegal substances, they will most likely go unreported and unchallenged. Therefore, it is incredibly concerning as the risk of youths becoming addicted to cannabis through vaping and being severely impacted by the drug increases the risk of criminal behaviour. Moreover, the media's portrayal of vaping as a "healthier" option than traditional forms of smoking nicotine or cannabis also impacts and encourages youth perception. Unfortunately, illegal substances being added into vape juices does not end there.
According to the Greater Manchester and Health and Social Care Partnership (2019), young people have been urged not to purchase or consume a vaping liquid that dealers are marketing as a natural cannabis-based "THC vape," when in fact, it is "spice,". In February 2019, there had been at least six documented cases of young people falling and needing hospitalisation after vaping this substance in Bury, Oldham, and Rochdale, Greater Manchester. , None of the hospitalized young people had long-term health consequences; however, they were informed that consuming "spice" can be very harmful and fatal (GMHSCP, 2019).
The Public Health of Scotland (2022) stated that drugs that are manmade or produced in a laboratory are referred to as synthetic drugs. For example, spice is a synthetic drug that contains at least one synthetic cannabinoid. Originally, synthetic cannabinoids were intended to simulate the effects of cannabis. Nevertheless, surprisingly, they are far more dangerous and unpredictable than cannabis itself (Public Health Scotland, 2022). According to Bettney and Hanson (n.d.), considering synthetic cannabinoids behave like cannabis, the consequence is more severe due to their unpredictability. Although some people may feel content and at ease, most will feel anxious, paranoid, agitated, aggressive and display violent behaviour. 
The National Center for Environmental Health (2021), states that Synthetic cannabinoids have the same effects as THC, although since they are more powerful, they interact more strongly with the cannabis receptors in the brain, making it more straightforward to overdose and have adverse consequences. Its increased potency may also result in longer-lasting effects such as aggression paranoia and unpredictable behaviour (NCFEH, 2021). In the production process of spice, concentration of synthetic cannabinoids inside individual packets and across batches might vary (Sperling, 2016). Therefore, knowing with absolute certainty how potent a dosage will be is impossible. Regrettably, spice is not comparable to cannabis and has become the primary reason of a number of unfortunate deaths and horrific crimes (Hebets, 2022). Therefore, although the spice is a socially constructed drug, it results in similar biological abnormalities as THC however more adverse due to its potency. This increasing the likelihood of criminal behaviour and acting as a determinant of crime.
According to the Public Health Agency (2021), there are significant problems with young individuals who believe they are purchasing cannabis oil or THC for vaping but are purchasing spice. Risks associated with drug abuse are especially hazardous for youths. Alarmingly, the popularity of spice usage, particularly among young people and teenagers, has increased dramatically over time (Soussan and Kjellgren, 2014). In addition, the teenage years are crucial for cognitive health as an adult, making it necessary to maintain a healthy lifestyle. Like THC, spice impairs youth brain development by interacting with neurotransmitters and disrupting brain connections, causing memory and emotional development issues and instilling expectations of negative behaviours in brain circuitry (Public Health Agency, 2021). Overall, research indicates that synthetic drugs and TCH impact the brain similarly and share similar side effects. However, spices' adverse consequences are far more significant due to the differences in strength of synthetic drugs compared to TCH. In addition, the researchers discovered a link between THC and criminal behaviour; therefore, the chances of spice being a crime determinant is far greater.



To conclude, vapes used by eighteen-year-olds dramatically increased from one percent in 2021 to fifty-seven percent in 2022 (Tattan-Birch, et al., 2022). Similarly, vaping figures in adults had increased to 52.8 percent in 2022, compared to 7.8% in 2021 (Office for Health Improvement and Disparities, 2022). These statistics are alarming as youths and adults who never smoked have started vaping. The primary concern lays with vapes being adapted over time to include illegal substances such as class A drugs (National Institute on Drug Abuse, 2020), and the risk of youths becoming addicted to illegal substances increases. In addition, research suggests that nicotine alone is more prevalent in areas with a higher crime rate. 34.2 percent of nicotine-dependent offenders committed their first offence before age eighteen (Lantto et al., 2021). Although there is no clear evidence to suggest that nicotine determines crime, research has discovered that individuals with significant or moderate nicotine dependency are more likely to be involved with the criminal justice system than someone who is not nicotine dependent.
The population of CBD has also increased drastically (Shiplo et al. 2016); however, research indicates that CBD has more health positives than negatives. In comparison, THC has the opposite effect. Research has determined that TCH develops biological abnormalities in the brain, increasing the likelihood of committing an offence (Berenson, 2019). Moreover, with the development of psychosis being five times more likely in individuals that consume cannabis, the risk of them conducting criminal behaviour is more significant compared to someone who has never consumed cannabis. The synthetic drug ‘spice’ shares similar side effects as THC; however, spices’ adverse consequences are far more significant due to the differences in strength of synthetic drugs compared to TCH. This essay has determined that with vapes’ popularity, individuals’ likelihood of consuming THC and synthetic drugs also increases. Although the majority of research concluded in this essay is American, it indicates that vape popularity and vapes including illegal substances is a global issue. Concerningly, research indicates that vaping THC and spice can development of a biological abnormality such as brain damage which later becomes a determinant of crime. Therefore, biological abnormalities developed through the usage of THC and synthetic drugs can be a determinant of crime.
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