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Abstract
Background: Research into Alzheimer’s disease and other dementias increasingly involves large-scale data-sharing
initiatives. The development of novel digital tools and assessments is likely to increase the need for these. This
presents ethics and governance challenges to ensure the use of these data is able to maximise the benefit to
patients and the public.
Discussion: We consider the challenges associated with informed consent and governance in the context of
dementia research. We set out the potential of novel data governance approaches for the future of data sharing for
dementia.
Summary: The data trust model proposed in discussions of data governance may have potentially valuable
application for dementia research. Such inclusive approaches to trustworthy data governance should be considered
as data-sharing initiatives are established and develop.
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Background
Big data derived from clinical records and research studies or produced incidentally in everyday life represent an
opportunity for dementia research, diagnosis and care
[1, 2]. The application of machine learning and artificial
intelligence techniques to cognitive, behavioural or biological data may contribute to the detection of early cognitive decline, improve our ability to model the course
of the condition and help identify individuals who may
be most suitable for clinical trials.
The scale and nature of data present both a challenge and an opportunity for the governance of data
for dementia research. Challenges include maintaining
the trust of members of the public and patients in the
collection and use of data, ensuring that informed
consent protects the interests of research participants
and considering how to enable individuals to contribute their clinical or other data to research, and vice
versa. There is also a continuing need to support researchers and companies to engage with data sharing.

* Correspondence: rm23@sanger.ac.uk
1
Society and Ethics Research Group, Wellcome Genome Campus, Hinxton,
UK
2
Institute of Public Health, University of Cambridge, Cambridge, UK

These challenges prompt consideration of how data
infrastructures can maximise the use of data while protecting the interests of data donors. The UK’s Chief Medical Officer, for example, proposes the creation of ‘data
banks’ based on shared expectations and trust between
patients, the public, the health service and researchers in
the public and private sectors [3]. Here, we consider how
data governance arrangements can support ethical and
sustainable use of diverse data for research into dementia.
We argue that new governance approaches can improve
data access, maximising benefit, while operating in accordance with, and protecting, the interests and values of
those who donate it.

Discussion
Consent and changing data ecosystems

Until recently, data for dementia research have primarily
come from clinical records or research data. International
data initiatives such as the Dementias Platform UK or the
Global Alzheimer’s Association Interactive Network aim to
bring these data together and make them widely available.
There is also currently growing interest in the potential of
digital tools for dementia research, for example, through
the use of mobile devices to assess gait, sleep, cognition or
speech [2, 4]. While this may result in new forms of data, it
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involves an imbrication of commercial and public sector
research that can be challenging for public trust [5]. Such
corporate-clinical collaborations may raise concerns about
privacy and corporate use of health data, as in the collaboration between the Royal Free Hospital in London
and Google Deepmind [6, 7].
Questions of ethics and governance should be at the
heart of how data initiatives develop, to ensure that they
can prove their trustworthiness to those who donate and
collect data. However, the scope and scale of data for
research presents challenges to data governance and ethics. First, it is important to understand whether and how
people have consented to the sharing and use of their
data. It is also increasingly difficult to ensure that informed consent is meaningful when both future uses
and users of data are unpredictable. The value and limits
of broad consent, in which consent is provided at the
outset for a wide, but not unlimited range of uses, have
been the subject of long-standing debate [8].
Dementia research represents a distinctive context for
consent, as it may involve vulnerable individuals who may
at some point lack the capacity to consent even when
supported by family members, carers or researchers. Recommendations for consent processes for data sharing for
dementia research developed by Thorogood and colleagues
for the Global Alliance for Genomics and Health emphasise that consent must support decision-making by persons
with dementia, protect them from exploitation and promote the common good [9]. Thorogood et al. argue that
these goals are best achieved through broad consent that is
designed to endure beyond a loss of capacity and that is
combined with ongoing oversight.
Governing data

Mechanisms for oversight or governance have received little
attention among the dementia research community [10, 11].
Transparent, proportionate and adaptable oversight can
support the sharing and use of data by enabling data donors—whether patients, researchers or companies—to trust
that uses and users of data align with their values and interests [12].
Innovation in data collection has been accompanied by
that in data governance. One model that may have potential in the context of dementia research is that of the data
trust [13, 14]. Data trusts have been identified as potentially valuable for health research, and similar approaches
have previously been proposed for the governance of bioresources [15–17]. A trust is a legal way to manage rights
in an object for the benefit of another person. The essential characteristic of data trusts is that their structure, governance and operating practices make sharing of data
possible in a fair, safe and equitable way [15].
A data trust would act as an independent and sustainable steward of data from diverse sources, rather than
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adding governance to individual studies or being created
de novo alongside each data initiative. It could receive and
take responsibility for data from researchers, companies
or health systems. In the EU, the General Data Protection
Regulation further establishes a right to data access for
data subjects, and limited rights to portability, which may
enable individuals themselves to access and share data.
A trust with the goal of furthering understanding of ageing and dementia would be co-designed by and reflect the
values and preferences of all stakeholders, including
people with dementia, families and research participants
but also the wider public, charities, researchers and companies. This process could build on existing engagement
activities with people with and without dementia, as well
as deliberative approaches similar to those previously
adopted to incorporate wider patient and community perspectives in the development of biobanks [18–20].
Once operational, the use and sharing of these data
would be managed by both expert and lay trustees in
line with the values established and codified through
these deliberations. A trust would commit to making
these data available and interoperable, contributing to
releasing data held in silos in the public and private sectors. Finally, a trust would be able to exert effective
stewardship over data, denying or withdrawing access
where necessary.
Data trusts are an emerging concept and their implementation requires piloting and experimentation. Lessons
may be learned from the experience of bioresources; for
example, the Michigan BioTrust, which has fiduciary responsibility for a repository of neonatal dried blood spots,
aims to ensure that research is consistent with public and
private interests through a combination of a Community
Values Advisory Board alongside Scientific and Ethics
Advisory Boards [17]. A series of pilots in non-biomedical
domains for the UK Open Data Institute have also explored the potential of trust models. They suggest that for
stakeholders and the public to have trust in a data trust, it
has to be seen to reflect their issues, expectations and perspective on trade-offs; focus on building consensus; and
be open, honest and accountable [13].
As an independent, transparent body, incorporating
the interests and perspectives of multiple stakeholders, a
dementia data trust could provide an architecture for
‘trustworthy’ oversight by linking the long-term use of
data to a clear set of values, goals and principles. This
would support the validity of broad consent and enable
the protection of the interests of research participants/
data donors even in circumstances where they may no
longer have the capacity to provide informed consent.

Summary
Large-scale initiatives based on multimodal data from diverse sources are increasing central to dementia research.
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Facilitating effective and ethical use of data requires systematic attention to scalable and sustainable frameworks
for data governance. This includes prospectively considering the potential of different models to facilitate research
in the interests of stakeholders. A model that incorporates
features of an independent dementia data trust might provide one such approach.
Acknowledgements
Not applicable
Authors’ contributions
RM led the conception and drafting of the paper, and CB substantively
revised and redrafted. Both authors read and approved the final submitted
version.

Page 3 of 3

6.

7.
8.

9.

10.
11.

12.
Authors’ information
Richard Milne is a sociologist of science and medicine, whose research
examines the social and ethical implications of developments in dementia,
genomics and data-driven medicine. Carol Brayne is Professor of Public
Health Medicine in the Department of Public Health and Primary Care in the
University of Cambridge. Her main research area has been longitudinal
studies of older people following changes over time in cognition, dementia
natural history and associated features with a public health perspective. Both
authors have been involved in work on the ethical, legal and social
implications of emerging initiatives in dementia research, including the
Dementias Platform UK and the European Prevention of Alzheimer’s
Dementia (EPAD) project.

13.
14.

15.
16.

17.
Funding
RM’s work was supported by Wellcome grant [206194] paid via Society and
Ethics Research Group, Connecting Science, Wellcome Genome Campus. CB’s
work has been funded by the UK Research and Innovation Medical Research
Council [MR/L023784/1 and MR/L023784/2] as part of the Dementias Platform
UK and a NIHR Senior Investigator award. The views expressed are those of the
authors and not necessarily those of the NHS, NIHR, Department of Health or
MRC DPUK. The funders had no role in study design, data collection and
analysis, decision to publish or preparation of the manuscript.

18.

19.

20.
Availability of data and materials
Not applicable
Ethics approval and consent to participate
Not applicable
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.
Received: 11 October 2019 Accepted: 22 January 2020

References
1. OECD. Unleashing the power of big data for Alzheimer’s disease and dementia
research March 2014. doi:https://doi.org/10.1787/5jz73kvmvbwb-en.
2. Kourtis LC, Regele OB, Wright JM, Jones GB. Digital biomarkers for
Alzheimer’s disease: the mobile/wearable devices opportunity. NPJ Digit
Med. 2019;2(1):9. https://doi.org/10.1038/s41746-019-0084-2.
3. Davies S. Annual report of the chief medical office, 2018: health 2040 better health within reach. London; 2018.
4. National Academies of Sciences and Medicine E. Harnessing mobile devices
for nervous system disorders: proceedings of a workshop. Washington, D.C.:
The National Academies Press; 2018.
5. Ipsos MORI. The one-way mirror: public attitudes to commercial access to
health data. London: The Wellcome Trust; 2016.

Powles J, Hodson H. Google DeepMind and healthcare in an age of
algorithms. Health Technol (Berl). 2017;7(4):351–67. https://doi.org/10.1007/
s12553-017-0179-1.
Crawford K, Dobbe R, Dryer T, et al. AI NOW 2019 report. New York; 2019.
https://ainowinstitute.org/AI_Now_2019_Report.pdf
Grady C, Eckstein L, Berkman B, et al. Broad consent for research with
biological samples: workshop conclusions. Am J Bioeth. 2015;15(9):34–42.
https://doi.org/10.1080/15265161.2015.1062162.
Thorogood A, Mäki-Petäjä-Leinonen A, Brodaty H, et al. Consent
recommendations for research and international data sharing involving
persons with dementia. Alzheimers Dement. 2018;14(10):1334–43. https://
doi.org/10.1016/J.JALZ.2018.05.011.
Ienca M, Vayena E, Blasimme A. Big data and dementia: charting the route
ahead for research, ethics, and policy. Front Med. 2018;5:13.
Deetjen, U., E. Meyer, Schroeder R. "Big data for advancing dementia
research: an evaluation of data sharing practices in research on age-related
neurodegenerative diseases", OECD Digital Economy Papers, 2015 no. 246,
OECD Publishing, Paris, https://doi.org/10.1787/5js4sbddf7jk-en.
Laurie G. Reflexive governance in biobanking: on the value of policy led
approaches and the need to recognise the limits of law. Hum Genet. 2011;
130(3):347–56. https://doi.org/10.1007/s00439-011-1066-x.
Hardinges J, Wells P, Blandford A, Tennison J, Scott A. Data trusts: lessons
from three pilots. London: Open Data Institute; 2019.
Delacroix S, Lawrence ND. Bottom-up data trusts: disturbing the ‘one size
fits all’ approach to data governance. Int Data Priv Law. 2019. https://doi.
org/10.1093/idpl/ipz014.
Element AI, NESTA. Data trusts: a new tool for data governance. London:
NESTA; 2019.
Winickoff DE, Winickoff RN. The charitable trust as a model for genomic
biobanks. N Engl J Med. 2003;349(12):1180–4. https://doi.org/10.1056/
NEJMsb030036.
Chrysler D, McGee H, Bach J, Goldman E, Jacobson PD. The Michigan
BioTrust for Health: using dried bloodspots for research to benefit the
community while respecting the individual. J Law, Med Ethics. 2011;39(1_
suppl):98–101. https://doi.org/10.1111/j.1748-720X.2011.00577.x.
O’Doherty KC, Burgess MM. Public deliberation to develop ethical norms
and inform policy for biobanks: lessons learnt and challenges remaining.
Res Ethics. 2013;9(i):55–77. https://doi.org/10.1177/1747016113488858.
Robillard JM, Feng TL. When patient engagement and research ethics
collide: lessons from a dementia forum. J Alzheimers Dis. 2017;59(1):1–10.
https://doi.org/10.3233/JAD-161285.
Pickett J, Murray M. Editorial: patient and public involvement in dementia
research: setting new standards. Dementia. 2018;17(8):939–43. https://doi.
org/10.1177/1471301218789290.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

