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From Genomes to GPS:
Socially responsible research and the 
future of data-driven medicine



Empirical social science research exploring 
the translation of genomics from bench to 
bedside and beyond

Society and Ethics 
Research
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Biomedical and health data
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The promise of data-driven medicine
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Convergence
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Sharing data



The challenges 
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Data misuse and the threat 
to privacy

- Who is using data
- Trust and trustworthiness

Justice and equity
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Data misuse
Unintended and misuse of 
data leading to:

Breaches of privacy
Stigma
Discrimination

Moreau, Y. (2019) Nature
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Joanne Hinds and Adam N. Joinson, “What Demographic Attributes Do Our Digital Footprints 
Reveal? A Systematic Review,” PLOS ONE 13, no. 11 (November 28, 2018): e0207112, 
https://doi.org/10.1371/journal.pone.0207112.

https://doi.org/10.1371/journal.pone.0207112
https://doi.org/10.1371/journal.pone.0207112
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● Data from WebMD’s symptom 
checker, and diagnoses 
received, including “drug 
overdose” shared with 
Facebook. 

● “Heart disease” and 
“considering abortion” were 
shared from sites like the 
British Heart Foundation, 
Bupa and Healthline 
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Sharing with whom?



Use of data relies on all 
stakeholders trusting in the 
organisations responsible for 
decision making

Where trust is absent, the 
social license for data use 
may be lost

14

Trust and trustworthiness



“Who ought to receive the benefits of 
research and bear its burdens?” (Belmont 
Report)

“Everyone has the right freely to 
participate in the cultural life of the 
community, to enjoy the arts and to 
share in scientific advancement and 
its benefits.” (Article 27 UNDHR)
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Justice 



16

Sirugo et al. (2019) 
https://doi.org/10.1016/j.cell.2019.02.048 

https://doi.org/10.1016/j.cell.2019.02.048
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Prediction accuracy relative to European-ancestry individuals across 17 quantitative traits and 5 
continental populations in the UKBB.

Curtis, D. Psychiatric Genetics 28, no. 5 
(2018)https://doi.org/10.1097/YPG.0000000000000206.

Martin, A.  et al., Nature Genetics (2019):, 
https://doi.org/10.1038/s41588-019-0379-x
.

Obermeyer et al., Science (October 25, 
2019)https://doi.org/10.1126/science.aax234
2.

https://doi.org/10.1097/YPG.0000000000000206
https://doi.org/10.1038/s41588-019-0379-x
https://doi.org/10.1038/s41588-019-0379-x
https://doi.org/10.1126/science.aax2342
https://doi.org/10.1126/science.aax2342
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Achieving a balance
Recognition of common 
interest 
How to maximise societal 
benefit from scientific 
research

How to realise collective 
benefits by protecting 
individuals

Protection of private interests
How to protect individuals 
from misuse of data about 
them (privacy, discrimination, 
stigma)

How to help individuals 
benefit from collective action



Socially Responsible Research

Realising collective benefits from data involves 
ensuring that data collection sharing and use are 
done in a manner that ensures

- respect for persons
- respect for human rights 
- participation
- accounting for decisions



Multiple stakeholders



Society and Ethics Research
Embedded in clinic 

… And with science

… Conducting research on stakeholder 
perspectives on genomics, data and 
society



Your DNA, Your Say
Global public views on sharing 
genomic data
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Global public survey
Sample size: 37,000 completed samples, ‘representative’ 
public recruited via Dynata (global market research 
company)
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USA

UK

Australia

Canada Russia

Pakistan

       India

Spain
Mexico

Brazil

Portugal
France

Germany

Ghana

Japan

China
Italy

Poland
Iceland Sweden

Argentina

Currently available
Coming soon

Egypt

Belgium

Switzerland
Qatar
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Willingness to donate DNA and 
health data
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- Familiarity with genomics
- Is there is something special 

about genomic data? 

What is being donated?
With whom? 
Why?



Familiarity 
“Are you familiar with DNA, genetics or genomics?”
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The importance of familiarity
Overall familiarity with genomics is low 

Those people who are most familiar with DNA are more 
willing to donate 

Those with personal familiarity are most willing to donate
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Are genomic data different?



Exceptionalism
“For me DNA information is different to other medical 
information”
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Those who saw genomic data as different 
were:

● more likely to be familiar with or have 
personal experience with genomics 

● more likely to see genomic information as 
having personal and economic value.

● more likely to make decisions about 
donation based on whether they could 
obtain a copy of their own raw data (cf 
Ruiz-Canela et al, 2011)

● Those with personal experience + genetic 
exceptionalist views were far more likely 
to be willing to donate their anonymous 
DNA and medical information for research 
than those without 
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- Familiarity with genomics
- Is there is something special 

about genomic data? 

What is being shared?
With whom?
Why? 

- Who the recipient is
- Trust in the recipient



Who are data donated to?
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Would you donate your anonymous 
DNA information and medical 
information for use by:
●Medical doctors
●Non-profit researchers
●For-profit researchers
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Across 22 countries, global publics are more comfortable with 
their data being used by doctors than for-profit companies

MESSAGE
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Trust 
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Trust 
Analysis using UK/USA/Canada/Australia only
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More likely to be 
- under 50, 
- male, 
- with children, 
- have personal experience 

of genetics 
- hold religious beliefs
- be from the USA. 

(USA, Canada, Australia, UK only)

‘Trusting participants’
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- Familiarity with genomics
- Is there is something special 

about genomic data? 

What is being shared?
With whom? 
Why?

- Who the recipient is
- Trust in the recipient

- Building trustworthiness



Building trustworthy data 
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Doctors play a gatekeeping role 
in supporting the development of 

large-scale data sharing 
initiatives

Across 22 countries, there’s variation in who is trusted with data 
but the most trusted is a person’s own doctor  

MESSAGE

Trust may be increased by 
clarity about who will use the 
data, for what purpose, who 

will benefit & how
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Who does and who should benefit? 

The ‘social contract’

- Reciprocity
- Solidarity
- Altruism
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Who benefits
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“participants’ preference was 
clearly for the widest possible 
public benefit to be felt by all, but 
they also acknowledged the value 
in research aiming to primarily 
benefit vulnerable groups within 
society”

Mhairi Aitken et al., “Who Benefits and How? Public Expectations of Public Benefits from 
Data-Intensive Health Research,” Big Data & Society 5, no. 2 (July 1, 2018): 
2053951718816724, https://doi.org/10.1177/2053951718816724.

https://doi.org/10.1177/2053951718816724
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Conclusions 
Attitudes towards genomic data sharing are relatively consistent across the 
sample
- But DNA/genomes are not the same for all people

What shapes attitudes towards sharing genomic data?
- familiarity 
- how we see DNA
- who is using data
- their trust in these users

What influences trust?
- clear and defined benefits 
- ethical and legal protections
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Key challenges relate to:

- Discussing the purpose of partnership between 
medicine, non-profit & for-profit researchers and 
industries

- Making clear who benefits and how from the use of 
data
- and who is excluded and why

- And who is making these decisions
- Addressing the role of local, trusted actors (own 

doctor) in global genomic and data-driven medicine
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“Data are cultural artefacts” 

“Building robust records of the judgements baked into 
data systems, supplemented by explicit reflections on 
whom they represent, include or exclude will enhance 
the accountability of future uses of data. It also helps to 
bring questions of value to the heart of research, rather 
than pretending that they are external to the scientific 
process” (Leonelli 2019)

Sabina Leonelli, “Data — from Objects to Assets,” Nature 574, no. 7778 
(October 2019): 317–20, https://doi.org/10.1038/d41586-019-03062-w.

https://doi.org/10.1038/d41586-019-03062-w
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Next steps
● Implications for policy and genomic 

medicine

● Understanding data in context

● Learning from/for genomics 



SPACE (Stakeholder Perspectives on social and ethical Aspects of digital Cognitive Evaluation)
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● Work with 
scientists/clinicians/tech 
developers 

● Work with older adults
○ How do older adults relate to 

data in everyday life
○ How does their everyday life 

become data?
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