Discuss the following question: ‘To what extent is human behaviour a product of our biology or our environment?’

The nature versus nurture debate questions whether human behaviour is a product of biology or environment and has been around since the time of Aristotle and his belief that all behaviour is due to experience and nurture as opposed to Plato who argued that behaviour derives from nature. In the seventeenth century, John Locke introduced his ‘tabula rasa’ theory, that a person is a ‘clean slate’. During the early nineteenth century two opposing arguments emerged, that of Arnold Gesell’s nativism, that human behaviour is innate rather than learned, and John Watson’s empiricism, that all behaviour is from experience (Goldhaber, 2012). Developmental psychologists in the early twentieth century such as Sigmund Freud implied in his studies of childhood, that elements of personality are inherent and set since birth. However, in his analysis of differences between participants, he claimed that childhood experiences can affect this inherent part of personality and change it. Piaget also discussed how hereditary elements can affect development whilst studying the ‘inheritance of intelligence’  (Piaget, 1953). Behaviourism also added to the debate; Skinner’s experiments with rats and pigeons explored the theory that behaviour is affected by environment. Later, Bowlby’s theory of attachment suggested the importance biological adaptive behaviours when studying attachment relationships in children that are crucially affected by nurture in the early years (Bowlby, 2005). Whereas Bandura’s observational study of children’s behaviour resulting from watching adult behaviour towards his ‘Bobo’ dolls showed us social learning alongside biological predisposition  (Gross, 2020). This historical context shows that when trying to separate genes and environment in relation to human behaviour, it becomes difficult. Originally theorists treated genes and environment as separate, however this is perhaps too limiting, and it has now been widely accepted that psychologists cannot separate the two and that they interact. The purpose of this essay is to discuss genetic and environmental influences over human behaviour, looking at twin studies, criminal behaviour/aggression and epigenetics.  

Most of our biology is genetically determined, for example Huntingdon’s disease; if you have the huntingtin (HTT) gene mutation, you will have the disease regardless of environment. In contrast, biology can manifest under certain conditions of environment, therefore they interact. An example of this is the disorder Phenylketonuria, an inherited condition that causes higher levels of phenylalanine. The condition can be halted if treated immediately with a strict diet with no phenylalanine from birth (Eisenberg, 2001).  So, in this case altering the environment overrides the genetic component. Genetic predisposition for a disease is one thing, but the question of genetic predisposition over human behaviour is another. 

Psychological models have been developed that can give an insight into genetic and environmental influences. The diathesis/stress model studies the interaction between biological and environmental factors by looking at biological vulnerability to a condition that is triggered by an environmental factor. This model is often used with phobias and mental disorders to attempt to decipher why the disorders manifest and their origins (Gazzaniga et al., 2016).  Using the diathesis stress model one study looked at depression vulnerability and found that stress factors due to city living could increase incidence of the disease, therefore supporting the model’s usefulness (Colodro-Conde et al., 2018). The family systems model considers an individual’s behaviour within social contexts. One study looked at children’s psychological health and found that using the family systems model they could see how environmental elements such as parental nurture can affect the emotional health of children, therefore this shows environment affecting biology (Fosco & Grych, 2013). The sociocultural model considers interaction between people and their culture. This model has been used to give a better understanding of those with mental disorders. One study of schizophrenia using this model offered an alternative to medical opinion, as the model can offer an insight that does not assume patient agreement with their doctors and can show that socio-cultural analysis can assist medical professionals with further analysis of patients  (Tranulis et al., 2008).   

Twin studies can give an insight into whether genetic components are influential on behaviour and potentially challenge the concept of environmental influence. This is because, monozygotic twins have 100% of the same genes, and most likely, the same environment  (Taylor, 1992). Ronald Wilson’s extensive study of almost 500 pairs of twins studied mental development and intelligence and  produced remarkable concordance rates in monozygotic (MZ) twins of 0.88 at 36 months and again 0.88 at 15 years, whereas dizygotic (DZ) twins had a concordance rate of 0.79 at 36 months and 0.54 at 15 years. Environmental factors were assessed, such as parental education and socioeconomic status, but it seemed to focus on maternal temperament, cognitive and social affect (Wilson, 1983).  This might reflect the time of the study. Whether this is appropriate in modern times is questionable, as it appears to make the assumption that the mothers were the primary care givers. This may not be the case in modern studies due to maternal career priorities and same sex parenting.  It concluded that both genetic and environmental factors were influential. The recruitment of twins was seemingly attempting to avoid bias as they used the local health board records and attempted to consider socio-economic class in participant selection. A more recent study measuring intelligence in twins using established intelligence tests and showed similar results of higher concordance rates in MZ twins compared to DZ twins, and showed that as time went on, there was an increase of concordance which suggests genetic influences over shared environment (Bartels et al., 2002).  Environmental factors such as parental education, school environment and neighbourhoods were explored. This shows the recency of the study compared to the previous mentioned study which focussed on maternal attributes. A potential problem with such twin studies is the true measurement of shared environment as environments may be experienced differently by each twin despite its similarly (Turkheimer et al., 2005).

Twin studies have been used to study disorders such as anorexia nervosa (AN) to see if genetics play a part. A study of 34 pairs of twins and one set of triplets and claimed a concordance rate of 55% in MZ female twins and only 7% concordance in DZ female twins  (Holland et al., 1984).  More recently, a twin similar study found a concordance rate of 40% in MZ twins for confirmed AN syndrome. However, this study was limited to only 17-year-olds, and admitted the need for further research across age ranges. This study also highlighted that commonly cited research studies in this area shared 22% of participants, therefore samples have been similar and in need of a wider range pf participants (Klump et al., 2001). The concordance rates of MZ twins in such studies cannot be ignored, and give some evidence to genetic factors being prevalent in AN. Many studies of AN seem to focus on females, but it might be pertinent to also consider research into males. More recently a study of AN in male twins was carried out and stated the need for more research of the condition in males (Raevuori et al., 2009). This would add to the study of twins with AN from an alternative perspective. 

Twin studies have also been utilised to determine whether homosexuality is genetic. An older study made a striking assertion of 100% concordance rate of homosexuality in 37 pairs of MZ male twins in comparison to 11.5% in DZ twins  (Kallmann, 1952). However, this study has been questioned in terms of proven zygosity and methods used  (Taylor, 1992). A study of twins reared apart interestingly found that in four pairs of female twins where one was homosexual or bisexual, the other twins were 100% discordant. Whereas in the two remaining male twins one pair were concordant and the other was undefined  (Eckert et al., 1986). One criticism of this study is that the sample was too small to make significant conclusions, but it was useful due to it being a non-shared environment study.  A more recent study found a 52% concordance rate in male MZ twins and 22% in DZ male twins, and the sample group was larger at 161 (Bailey & Pillard, 1991). Looking at these studies, you can see a clear difference in the concordance rates of MZ twins in comparison to DZ twins, and so this could suggest that there is some genetic or biological influence in homosexuality. More recently studies have considered epigenetics and the link between DNA methylation and homosexuality, this could further progress the study of this topic (Balter, 2015). 

Monozygotic twins that are raised separately can help study if genetics are more influential, as they have non-shared environments, therefore any similarities could confirm the influence of genetics. An example of is the ‘Jim twins’, adopted and raised separately, however with remarkable similarities in behaviours; they both divorced women with the name of Linda then went on to marry women named Betty. They both named their sons James Alan, with a slight spelling difference. Studies found they had similar issues with headaches in their teens, and identical weight gain in their thirties, alongside heart problems in their thirties which is perhaps not so common (Segal, 2012). These similarities suggest genetic influence on human development as the environment is dissimilar, so suggests that behavioural similarities are due to biology.  Another interesting example is that of the Samantha Futerman and Anaïs Bordier, MZ twins adopted and raised apart in USA and France respectively. They shared behavioural traits such as a strong dislike for carrots, the same laugh and chewing of their hair when nervous. However, family members noted that they were very different in personality on many levels, perhaps due to the difference in cultural upbringing  (Segal, 2016). It is worth noting that such high-profile twin studies can be inflated or promoted in media leading to misinterpretation and potential tenuous links (Sahu & Prasuna, 2016).  More scientific studies of twins reared apart are very useful in exploring genetic influences, for example a Minnesota twin study that looked at IQ, personality and interests of 100 pairs of MZ and DZ twins with shared and non-shared environments and concluded that MZ twins have many similarities whether reared together or apart  (Bouchard et al., 1990). Further studies came from the research team at Minnesota University, looking at religious beliefs, values and personality. This is useful, however as it’s based on similar participants, then it could be said more research is needed with a wider range of participants. 

There are some limitations of twin studies as stated before, results sometimes cannot be generalised due to lack of randomisation or small sample sizes and it has been said that they are based on old assumptions from back to 1920s research  (Sahu & Prasuna, 2016). Selection of participants can be limited to volunteering of participants and therefore might be bias  (Lykken et al., 1987).  Plomin’s interactionist theory explored parental influences and categorised them into three types: passive interactions, evocative interaction and active interactions  (Gross, 2020). This theory could challenge twin studies as it argues that parental and environmental influences are a key factor in human behaviour.  

A question that has often been considered is that whether a human is genetically predisposed to becoming a murderer, or whether it is due to their environment, or a combination of both. Research into the monoamine oxidase A (MAOA) gene has shown with low levels of the gene (MAOA-L) there is a link to aggression and violence. One study of Dutch males that found a link between abnormal and violent behaviours and participants with MAOA-L (Brunner et al., 1993). MAOA-L is very often studied when looking at psychiatric disorders (Guo et al., 2008). It has even played a role in criminal proceedings and given as evidence for appeals (McSwiggan et al., 2017). These studies could be seen to contribute greatly to the gene/environment discussion as they show evidence of genetic predisposition of behaviour traits. Therefore, if violent offenders are this way solely because of biology, then we might want to try and get rid of the defect, but this slips into the controversial territory of eugenics.  An important point to consider is that the behaviours tend to be displayed due to a trigger by a traumatic event early in life  (Frazzetto et al., 2007). It has been suggested that many famous serial killers had unfortunate or traumatic childhoods  (Quow, 2013). A famous example of this is the serial killer Ted Bundy, who had low levels of MAOA and trauma in his childhood. So, it appears that Ted Bundy had a genetic predisposition to violence, that was triggered by his environment, due to abandonment by his mother, lack of attachment and abuse from his grandfather  (Quow, 2013).  One interesting study made the assertion that physical discipline of males with MAOA genotype aggravates the negative behaviours  (Edwards et al., 2010). It could be argued that this study could be useful in the consideration of preventative measures and perhaps how to avoid epigenetic-linked aggression in certain individuals in the future.

As our understanding of genetics improves, a further consideration has been added: epigenetics. Epigenetics studies how epigenetic changes affect gene expression, by looking at DNA methylation, so demethylation switching genes on, and methylation switching genes off (Tammen et al., 2013).  Epigenetics research using rats and how they show nurturing of their babies through licking, found that some rats licked more than others, and found the ‘high licking’ mothers passed on this behaviour to their offspring  (Weaver et al., 2004). This could have been explained by environment, the offspring are more likely to be a ‘high licker’ if they experienced the same and visa versa. However, in researching the genes of the rats it was found that the behaviour of the mothers altered the babies’ genetic expression of methyl groups  (Liu et al., 2000). Studies regarding the ‘Dutch Hunger Winter’ and its effect on pregnant women and their babies added to the epigenetics field of study. Women who experienced famine later pregnancy seemingly resulted in lower birth weights of the babies  (Lumey et al., 2007). Whereas famine experienced earlier in pregnancy resulted in DNA methylation affects that resulted in changes to metabolic rates and therefore a propensity to obesity and diabetes  (Fernandez-Twinn et al., 2019). The study of epigenetics can therefore add a further aspect to be considered in the gene/environment debate (Crews et al., 2014). Epigenetics shows that biological predisposition can be altered or affected by environment. Thus, suggesting that we cannot divide the debate in two. 

Perhaps the discussion of genetic and environmental influences over human behaviour cannot be simply answered if environment is ever changing. It is a multifaceted discussion that must consider many elements within genes, environment and epigenetics and that ultimately you could take the humanistic view that “individuals are individual” and each case needs to be considered in its own right (Hosken et al., 2019). Maybe nurture needs genes and genes need nurture (Ridley, 2004).  Looking at the discussion presented, it appears the debate may continue and evolve with new perspectives added alongside scientific advancements that can enhance understanding and add to the debate, one example being the more recent study of epigenetics. Twin studies can be useful in the consideration of genes versus environment, especially with twins reared apart. A further consideration that has not been addressed in this essay is neural plasticity, the formation of new neural connections, that shows learning and therefore behaviour can be changed at during life at any point. This more recent discovery could add further depth to the debate. Today, we consider epigenetics and neural plasticity, ‘tomorrow’ could introduce a new consideration. 
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