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Overview

Scientists are developing better understanding of how our DNA relates to a broad range of traits in fields beyond health, such as 
employment, sport, criminal justice, insurance and education. 

While our genomic knowledge of non-health traits is growing, it lags well behind that of health traits.

The opportunities and challenges we see playing out in health genomics - such as the need for genetic counselling or questions around 
when a test is informative enough to justify use - provide a window into the potential future of non-health genomics.

Growing use in the health sector, more of the public are gaining exposure to genomic knowledge through private companies that offer 
direct-to-consumer services.
The increasing knowledge being developed through international research has allowed successful development of new technologies, and 
the accuracy with which we can predict people’s characteristics from their DNA is improving. 

It is now technologically possible to edit specific genes - CRISPR.

While genomics has the capacity to be transformative for many aspects of society, there are ethical, data and security risks that may 
accompany its use. 
Nationally and internationally, the use of genomics is governed by a mix of voluntary codes and more general regulations not specially 
designed for genomics, such as general data protection laws. 
As the power of genomics increases, and uses proliferate, government will increasingly face choices about whether this approa ch still 
ensures the safe integration of genomics into society. 
Capitalising on the UK’s various strengths in genomic infrastructure and research will require a coordinated effort across government and 
industry.
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Possible Future Genomic Impacts

How would you feel if your genomic information made your car 
insurance more expensive, or Travel Insurance or Life Insurance? 

If you could find out whether your child was likely to excel at sport or 
academic pursuits, would you want to know?

Should criminal sentencing take into account a person’s genomic 
predispositions?

What if Genomics Impacted on your ability to get a mortgage or a 
financial loan?
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Genomics Beyond 
Health

• Genomic prediction of non-health traits is improving, but still 
has some way to go to be of use to professionals in these 
fields.

• Important to realise that some of the potential uses of 
genomics may not be realised in the short or even medium-
term future.

• Many non-health traits are highly complex and genomic 
research in fields beyond health is in its infancy, scientific 
knowledge in these fields may be a decade or so behind that 
of health. 

• While some genomic applications in health are both 
scientifically and technically possible, those in fields beyond 
health are generally either technically possible but reliant on a 
better understanding of the science, or not yet technically or 
scientifically possible.

• It is increasingly important to consider how people may 
apply, or attempt to apply, the science and how policy and 
regulatory systems may need to adapt accordingly.

https://www.gov.uk/government/publications/genomics-beyond-health/genomics-beyond-health-full-report-accessible-webpage#the-future-of-genomics-potential-applications
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Beyond Ethics 
to Regulation

• Ethical issues surround the use of genomic 
applications in fields beyond health. 

• Some are broad in scale and are relevant across 
fields, while others are specific and unique to 
individual fields. 

• They cover:

• Practical issues relating to data, privacy 
and security, 

• Social issues like inclusion, fairness, and 
choice, and 

• Scientific issues such as the diversity of 
the populations that are represented in 
genomic data.
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Beyond Ethics to Regulation (2)
• Regulation and law surrounding the use of genomics in 

fields beyond health are currently lacking, and in places 
are already behind the science.

• There is a risk that future scientific and technological 
advances could further outpace existing regulation 
structures, raising the possibility of genomic 
technologies being misused and causing harm 
to UK citizens. 

• It is important that government and policymakers do not 
just react to developments in genomics, but also take 
the opportunity to consider how certain aspects of 
genomic science may be encouraged. 

• The UK:
• Is in a unique position to lead genomic research 

globally by capitalising on and further developing 
its existing infrastructure. 

• Already holds a wealth of genomic data in health 
services and scientific studies. 

• Has established genomic and large-scale high 
performance computing infrastructure to support 
cutting-edge research.

• There is an opportunity for the UK to lead 
internationally on regulation, law and standards 
relating to genomics in fields beyond health.
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Going Beyond European Ancestry

• Genomic data is currently not fully representative of people 
of non-European ancestry, so genomic predictions based on 
this data in non-health applications risks reinforcing 
inequalities until this is addressed. 

• The bias of genomic datasets towards people of European 
ancestry does not fully represent society,

• Predictions made using this data may not hold for everyone. 
• Using inaccurate predictions to decide on important aspects 

of education, employment or even criminal justice risks 
entrenching inequality, or even contributing to it. 

• The expanding numbers of sequences in genomic databases 
should go some way to addressing the issue, but it should be 
kept in mind when developing policy.
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Let’s consider the 
possibilities
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Genomics and Sport

• Genetic tests can currently be used to screen for health conditions that would pose a risk to athletes, and for sex 
verification purposes in international competition. 

• Variants of certain genes (including ACTN3, ACE, GALNTL6 and EPOR) have been associated with elite athletic 
performance. 

• One variant of the EPOR gene is associated with an elevated red blood cell count, generating 25 to 50% more red 
blood cells than usual, and contributing to improved athletic endurance. 

• DTC genomic tests intended to identify athletic potential or inform training regimes currently exist, they are not 
regarded as accurate or useful by prominent sporting bodies. 

• In the future, gene editing techniques could be used to potentially enhance the performance of people whose 
genome does not include advantageous gene variants. 

• The World Anti-Doping Agency (WADA) has pre-emptively outlawed gene doping and is developing techniques 
to detect it.



10 |

Insurance and Insurers
• In the future insurers might seek to use polygenic scores for heritable 

behavioural characteristics (such as risk-taking behaviour) and 
physiological factors (such as susceptibility to injury), to inform insurance 
policies.

• This could impact on individuals’ car, home or even holiday insurance 
policies. 

• Improvements in the accuracy and specificity of polygenic scores could 
make them more useful for insurance, however these uses would have to 
overcome public resistance. 

• The UK insurance industry currently follows a voluntary code setting strict 
limitations on the use of health related genomic information in determining 
eligibility for insurance. 

• The increased availability of DTC genomic tests could also increase 
information asymmetry between insurers and their customers.

• If consumers are aware of their genomic predispositions, but do not have 
to declare these to their insurer, they may affect insurance companies’ 
ability to accurately assess risk and price their products appropriately. 

• Research has predicted that critical illness claims could increase by an 
average of 26% if the use of genetic information in underwriting is not 
permitted.
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Genomics and Employment
• Genomic tests are currently used in very limited circumstances in employment. 

the rapid development of genomic science could prompt employers to use 
genomics more widely. 

• This could be in the selection of workers of optimal health or personality for a 
role, or to prevent workplace injury. The use of genomics in assessing 
candidates’ personal suitability would be controversial. 

• Many personality traits are reasonably influenced by the genome (i.e., are 
heritable), including:

• extraversion (53% heritable), 

• neuroticism (41%), 

• agreeableness (41%), 

• conscientiousness (44%), 

• and openness to experience (61%)

• Tests designed to predict these traits frequently encounter technical and ethical 
barriers. This may change as predictive capability improves, and the UK has no 
explicit legislation barring the use of genomic analysis in employment 
scenarios. 

• Some countries have implemented proactive legislation - the Genetic 
Information Non-discrimination Act (GINA), enacted in the US in 2008, prohibits 
the use of genomic information in job hiring, redundancy, placement, or 
promotion decisions.
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Genomics and Education
• Over a thousand genes have been identified that relate to educational and 

cognitive outcomes. 

• Difficult to accurately predict a given pupil’s educational performance using 
currently available polygenic scores. 

• DTC genomic testing companies are expanding into education relevant fields and 
marketing these tests to parents. 

• Three DTC genomic testing providers were offering genetics-informed IQ 
tests from a saliva sample. 

• Not clear how much traction these tests will gain with parents, or what 
support teachers will need in response to parents using them. 

• Used effectively, one benefit of polygenic prediction is that genomic data can be 
measured at birth, before other data used by educators is available. 

• It could enable earlier interventions to improve educational outcomes. 

• Could include identifying students in need of academic support, designing learning 
approaches, or helping pupils with learning disabilities. 

• There are no regulations in the UK governing the use of genomics in education, and 
their use could lead to stigmatisation of pupils.
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Genomics and the Justice System

• Some gene variants have been associated with 
behaviours linked to criminal behaviour. 

• Variants of the MAOA and CDH13 genes have been 
associated with aggressive behaviour.

• Whilst substance abuse is not always a crime, addictive 
behaviours can also be heritable with estimates of: 

• cannabis addiction 51- 59%

• alcohol dependence 48 - 66%,  

• cocaine use disorders 42 - 79% 

• Developing polygenic scores for susceptibility to 
substance abuse is a real possibility. 
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Genomics and the Justice System (Cont.)

• Genomic data has been raised as a mitigating factor in a 
small number of criminal cases in other countries.

• This may become more common as the genomic evidence 
base improves

• There is no precedent for it in the UK. 

• Youth services, social services, or the police may seek to 
explore the use of genomic prediction to deter or divert 
those who may be predisposed to criminal behaviour.

• Polygenic scores are only an estimate of the likelihood of 
a particular trait manifesting

• Our genes are only one of many influences on behaviour, 
including criminal behaviours. 

• It also conflicts with the presumption of innocence, which 
is fundamental to our system of justice.
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Summary
• There are no certainties as to how 

genomic technologies will develop

• Or how people might attempt to 
use genomic information. 

• However, the direction of travel is 
becoming clearer. 

• Now is the time to consider what 
might be possible, and 

• What actions government and the 
public could take to maximise the 
benefits and 

• Mitigate the risks of our growing 
knowledge in this field. Genomics Beyond Health - GOV.UK (www.gov.uk)

Patrick Valence

https://www.gov.uk/government/publications/genomics-beyond-health
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