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Title: Digital Mega-Studies as a New Research Paradigm: Governing the Health Research of the 
Future 
 
____________________ 
 
INTRODUCTION 
  
Large-scale research projects that rely on advances in digital technologies to address hard-to-solve 
problems in population health are emerging across the globe. In Australia, the Generation Victoria 
(GenV) initiative is under way. This whole-of-state cohort study aims to target the parents of all 
160,000 babies born in the state of Victoria over a two-year period from mid 2021, to create a multi-
faceted data- and bio-bank from children and their parents over many years. With consent, the 
collection will comprise newly-collected data, blood and other biosamples (enabling genetic and 
other analyses), linked with large existing health and education datasets about the research 
participants, from multiple sources.  
 
Studies like GenV are ambitious in scale and scope, seeking to harness the power of ‘big data’ to 
achieve unprecedented outcomes. What is missing is conceptualisation of whether, and how, 
governance approaches might need to adapt to the demands of studies that are like GenV, which we 
describe as ‘Digital Mega-Studies’ (DMS). We posit that these are distinctly new types of studies 
presenting novel challenges in terms of the complex legal and regulatory framework within which 
they operate, the appropriate consent and privacy-protecting mechanisms they demand, the need 
to overcome the ‘digital divide’, and the level of transparency and accountability that must be 
inherent in the governance practices they adopt.  
 
Both to contribute to the development of the GenV project specifically, and to establish a forward-
looking research agenda for the planning, governance and implementation of DMS more broadly, we 
designed and undertook in mid-2019 a multidisciplinary, multi-stakeholder process to define DMS 
and to map their key characteristics, their inherent legal and governance challenges, and likely 
solutions. This paper reports on the methods and findings of this process, and the progress we have 
made towards establishing priority governance principles for high-quality large-scale digital research 
in health.  
 
Background 
 
GenV is a major health research project in the state of Victoria, Australia, under the auspices of the 
Murdoch Children’s Research Institute at the Melbourne Children’s Campus in Melbourne. It has 
government and philanthropic funding. The project aims to recruit very large parallel consented 
birth and parent cohorts for the whole state, targeting all 160,000 babies born over two full years 
(2021-22) across a geographic region of 227,000 square kilometres. The project will leverage big 
data in order “to improve the health, development and wellbeing of Victoria’s children” and parents 
(Gold et al., 2019), exploring “the critical links between environmental exposures, genome 
(genetics), physical characteristics and later outcomes across the life course” (Generation Victoria 
(GenV) | Murdoch Children’s Research Institute, n.d.). Important features of GenV include: 
recruitment offered to all families (unrestricted by location, language or other criteria) on the basis 
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of parental consent; the gathering of existing health, educational and other datasets from state and 
federal jurisdictions and the collection of new data; the use of existing biomedical samples and the 
collection of new samples; and linkage with geospatial, clinical and administrative data. The resulting 
research dataset will form the foundation of observational and interventional research, in particular 
targeting hard-to-solve issues such as obesity, developmental disorders, mental ill-health and 
allergies.  
 
Large birth cohort studies (numbering approximately 10 to 20,000) are not new, at least in higher 
income countries. In the United Kingdom (UK), examples date back to at least the 1940s (Lawlor et 
al., 2009). They include the National Survey of Health & Development (recruited essentially all babies 
born in Great Britain in a single week in 1946), the National Child Development Study (a similar 
design in 1958), the ALSPAC study (1992) and the Millennium Cohort Study (2001). Australian 
examples include the Longitudinal Study of Australian Children (Sanson & Johnstone, 2004; Edwards, 
2012) and the ORIGINS Project (Hagemann et al., 2019) in Western Australia, with Generation R a 
European example (Kooijman et al., 2016). There are similar, albeit smaller, studies in low- and 
middle-income countries such as South Africa’s Birth to Twenty study of 3,273 babies born in 1990 
(Richter et al., 2007) and the Sri Lankan Twin Registry that commenced in 1997 (Sumathipala et al., 
2000). Core to these cohorts are face-to-face research assessment visits and surveys. These cohorts 
have become international assets supporting wide-ranging research into, for example: health and 
environmental factors; genomics; microbiomics; intergenerational issues; and the impact of public 
health interventions.  
 
This millennium, attention has turned to the possibility of much larger cohorts of 100,000 
participants or more. These offer new potential for precision research capturing the diverse needs of 
subgroups rather than populations as a whole. A handful of larger studies has involved whole-
population cohorts, on a scale not dissimilar to GenV. The Danish National Birth Cohort recruited 
100,000 participants in the late 1990s (Danish National Birth Cohort, 2019; Olsen et al., 2001) ; the 
Norwegian Mother, Father and Child Cohort Study (MoBa) commenced in 1999, recruiting 100,000 
pregnant women as well as 70,000 fathers (Magnus et al., 2006; Norwegian Mother, Father and 
Child Cohort Study (MoBa), n.d.); and the UK Biobank recruited 500,000 40 to 60 year old 
participants commencing in 2007. The strategy for all these studies was a major face-to-face 
consented recruitment effort followed by light-touch mail surveys and extensive linkage to national 
registries. Very large cohorts that have subsequently attempted greater depth or diversity of data at 
recruitment or follow-up have shown the risk inherent in bigger ambitions. For example, the 
National Children’s Study in the US (Kaiser, 2014) and the Life Study in the UK (University College 
London, 2015) also aimed to recruit 100,000 mothers and their babies, but both were controversially 
de-funded (Dezateux et al., 2016; Pearson, 2015). While the reasons for their failure to recruit are 
complex, participant burden appeared to be a major factor.  

The proposed very large GenV cohort seeks to achieve all of (1) very large numbers, (2) depth of 
data, spanning biosamples, participant assessment and linked administrative and service data, and 
(3) low participant and study burden, within (4) a consented framework. Low burden appears 
attainable if the cohort is essentially wholly on-line – a DMS. It is hoped that this could solve both 
new and recalcitrant problems at scale and speed.  
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Helpful to this endeavour is the burgeoning literature addressing ‘Big Data’ issues of ethics and 
governance. It is widely acknowledged that Big Data, i.e. large-scale collection and use of data 
characterised in terms of its volume, variety, velocity, and veracity (IBM 2016), raises ethical, legal, 
and social challenges. Big Data practices are disrupting individual decision-making paradigms, 
moving from a position where individual decisions are made with specific, foreseeable consented 
outcomes, towards actions with unintended, unforeseen outcomes. This has been posited to have 
fundamentally challenged ethical premises of human agency, with Zwitter (Zwitter 2014) arguing 
that the “internet of things” has increased the power imbalance between ‘one actor’s knowledge 
and will and the other actor’s source of information and power.’ This power imbalance, and the 
likelihood of data use beyond those purposes for which the data has been provided, is one of the 
key reasons behind calls for ‘big data ethics’ (Richards & King, 2014), and data governance policies, 
which have proliferated over the last decade and which have been adopted by policy makers at the 
national (Central Digital and Data Office, UK Government, 2020), regional (European Data 
Governance Act 2020) and international levels (OECD, 2019). Through these policies, there is 
emerging consensus around important data governance principles such as transparency, fairness 
and accountability. However, one key principle occasionally overlooked (Abraham et al., 2019) is 
effective involvement of individuals and the public in data-driven initiatives. 
  
The challenge of unforeseen future uses of data is not entirely new. In fact, while large-scale data-
driven health research typically takes place within the parameters of a broad purpose, the scope of 
‘health research’ is potentially very wide and, in the case of longitudinal studies in particular, it will 
not always be possible to anticipate the kinds of research projects that will be deemed to fit within 
this remit. To tackle this problem, population biobanks like UK Biobank adopted ‘broad consent’ 
models, premised on the idea that consent to the purposes of the research endeavour as a whole 
(i.e. health research for public benefit) is sufficient consent, so long as it is supplemented by 
adequate governance safeguards (Koenig, 2014). 
  
Those advocating for more granular consent choices in research participation have challenged the 
concept of broad consent (Kaye & Prictor, 2021). There has also been longstanding debate around 
best practice approaches to patient and public involvement in health research, as a means of 
providing transparency and honouring participant consent, and to inspire trust and confidence in the 
studies over time. New participatory models of governance have emerged to tackle the potentially 
divergent interests of the various stakeholders involved, including those ‘donating’ data and those 
concerned with the scientific outputs of the project, such as public deliberation exercises to develop 
ethical norms and inform policy for biobanks (O’Doherty & Burgess, 2013). 
 
Together, this literature only partly addresses central tenets of consented cohort studies which are 
not only confined to their scale and digitised nature but also span very long time horizons, broad and 
deep scope and the involvement of children. Nor do they take into account the views of diverse 
professionals involved in governance in the same community as the study will be conducted. In the 
health research space, rapid technological development is constantly providing new categories of 
data of interest to new categories of users. Individual models of participation may not be sufficient 
and there is a growing recognition for the need to move away from individual approaches towards a 
focus on the collective (Erikainen et al., 2021). The challenge of moving towards increased 
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participation, and moving from the individual to the collective, is particularly acute in health 
research projects involving multiple generations of family members.  
We wanted to understand whether DMS must also grapple with novel difficulties. Drawing upon our 
own experience across law, governance and large-scale health research, together with relevant 
literature, we anticipated that difficulties would lie primarily in the following areas.  
 
Complex legal framework 
 
It will likely be difficult to navigate the diverse and complex legislative and policy frameworks 
applicable to data that are currently collected in different jurisdictions and for different purposes, to 
be repurposed for a DMS (Gajanayake et al., 2012; Prictor, Hemsley, et al., 2018). How can datasets 
be interoperable when each has its own technical, legal and ethical characteristics?  
 
Appropriate consent 
 
While adopting a consent-based approach in DMS is ethically appealing, it is challenging both 
conceptually and operationally. DMS, like biobanks, are likely to be premised upon a long or 
potentially indefinite lifespan. Their constituent research materials are therefore collected to be put 
to unknown future research use. Obtaining consent from members of a culturally, linguistically, 
cognitively, educationally and socially diverse mega-cohort in an inclusive manner is resource 
intensive and costly (Prictor, Teare, et al., 2018). For longitudinal studies involving children, it is 
conceivable and appropriate that re-consent is obtained at the point when minors become adults 
during the study (Hein et al., 2015; Taylor et al., 2018). Researchers establishing a DMS may require 
a consent model that is durable, flexible and participant-centric, whilst neither impinging on 
recruitment targets nor unduly burdening a project’s participants, financial resources or research 
staff.  
 
Inclusivity 
 
To ensure the wide applicability of research findings and to avoid entrenching further disadvantage, 
it would be important that DMS be as inclusive as possible—not only in terms of recruitment, but 
also, for instance, in identifying and adjusting for bias in datasets and in the choices that are made as 
to what data are collected (and thence what research enabled) (Bentley et al., 2017; Landry et al., 
2018; Oh et al., 2015). DMS researchers will need to identify risks to inclusivity and plans to address 
these risks, in laying the foundations of such studies.  
 
Privacy 
 
We envisaged that DMS would raise complex questions around participant privacy, including, for 
example, where the data are inherently identifiable (e.g., photographs of participants), where 
genomic data collected have potential relevance for genetic relatives, and where data linkage 
increases re-identification risk (Narayanan et al., 2016; Phillips & Knoppers, 2016).  
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Governance 
 
DMS will require governance processes that assure the transparent and accountable access to 
existing data and addition of new data, for use by both internal and external stakeholders (Murtagh 
et al., 2016; The British Academy and the Royal Society, 2017; Vayena & Blasimme, 2017). How can 
DMS ensure that such a governance framework is fit for purpose over time, reflects public opinion 
and interacts appropriately with the evolving external regulatory environment for data collection, 
storage and use?  
 
Research aims  
 
For this research, led from GenV and the University of Melbourne Law School, we consulted with 
diverse professionals involved in research and data governance in the community in which GenV will 
be conducted (ie the state of Victoria, Australia).  
 
The primary aim of this research was to develop a consensus definition of DMS. Our secondary aims 
were to: 

• explore the ways in which DMS represent a new research paradigm with unique features 
compared to traditional biomedical research; 

• identify the main ethical, legal and social challenges for such studies; and 
• map appropriate regulatory and governance responses to these. 

 
In order to achieve these aims, we also needed to design, pilot and report on a novel participatory 
methodology to explore health research governance issues in collaboration between health and 
legal researchers. We posited a connection between certain design features of DMS and the 
existence of specific challenges requiring tailored governance responses. We intended this to be a 
contribution both to the planning and long-term success of GenV and other DMS, and to the 
academic discourse around the governance of new health research paradigms.  
 
METHODS 
 
We hypothesised that, to reach an agreed definition of DMS – necessary in order to frame future 
considerations of this new form of research – input from a broad community of stakeholders would 
be important. The potential challenges we outlined above would need to be explicitly investigated, 
and appropriate governance mechanisms identified iteratively, to provide the context for the 
effective and ethical conduct of future DMS. As such, we designed a robust multi-stage process 
including framing and elicitation (in a one-day symposium held in April 2019), synthesis and 
prioritisation (post-symposium) and the development of governance recommendations. We report 
on both the process and the outputs in order to facilitate future related research.  
 
Planning 
 
The symposium intentionally included certain features to maximise the breadth and richness of 
participants’ contributions. First, participation by diverse stakeholders was considered important. 
We designed the symposium to accommodate up to 60 participants, and distributed invitations 
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based on the professional contacts of the investigators, and to representatives of state and national 
organisations with a likely interest in, or an established connection with, the GenV project. 
Snowballing elicited increased participation.  
 
Second, we invited experts in youth engagement, information technology, health policy, law and 
governance to give presentations at the symposium exploring the likely risks and benefits inherent in 
DMS broadly. Presenters had broad scope to cover areas they considered likely to be relevant, with a 
focus on ‘future gazing’. Pre-symposium briefings with presenters outlined the key features of DMS 
with GenV as the exemplar and invited their views on the likely issues and solutions to ensure the 
long-term success of DMS.  
 
Third, we decided to elicit rapid-fire input of participants and to utilise two phases to synthesise 
their responses: one at the symposium and another following that event. In the symposium, and 
immediately after the presentations, we conducted back-to-back sessions involving brainstorming 
and affinity mapping (Lepley, 1998) using paper sticky notes to scope the unique elements of DMS 
and the diverse challenges that participants identified in the arena of DMS (see program at <<LINK 
TO SUPPLEMENTARY DIGITAL CONTENT>>). The process of affinity mapping was used to group the 
ideas into themes that were then prioritised amid the symposium. Participants were asked to further 
consider the prioritised themes describing key areas of challenge for DMS, in a session using a digital 
interactive brainstorming platform, GroupMap (www.groupmap.com), to capture responses or tools 
that could address the challenges.  
 
Finally, an important part of the planning for this project included allowing for further directed 
participant engagement after the symposium to further develop and refine the questions and 
potential solutions that were emerging.  
 
Symposium: Framing and elicitation 
 
Approximately 60 people attended the day-long symposium in Melbourne to frame the research 
questions and elicit input, including academic researchers representing a breadth of disciplines 
(including law, medicine, public health, health informatics, information technology), graduate 
students, staff of government departments and agencies, research directors and managers and 
consumer representatives.  
 
Presentations provided an overview of the GenV project and reflections on it from their diverse 
perspectives, namely information technology, youth engagement, policy, privacy and governance. 
Presenters highlighted technical advances (such as virtual laboratories, rapid data transfer and high 
connectivity) that will support DMS and reflected on communication and consent with children and 
young people as long-term study participants. Interspersed with presentations, interactive sessions 
provided opportunity for all participants to consider three key issues in depth: DMS’ characteristics, 
challenges and potential responses to these.  
 
Activity 1: Mapping unique characteristics of Digital Mega-Studies  
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Symposium attendees were asked to work in table groups (approximately 8 groups of 6 to 8 
participants per group) in a 45-minute structured inductive session to brainstorm responses to the 
question 'What do you think is unique about digital mega-studies?'. Discussion at each table was 
lightly guided by a nominated attendee. We then created an affinity map (American Society for 
Quality (ASQ), 2020) of the unique characteristics of DMS. Figure 1 is a photograph of one 
whiteboard used in the event where we collected responses on the unique features of DMS.  
 
<<INSERT FIGURE 1>> 
 
Activity 2: Mapping main challenges associated with Digital Mega-Studies’ characteristics 
 
We repeated the above process using the same groups over a further 30-minute period to address 
the question ‘What do you foresee to be the main challenges associated with digital mega-studies?’  
 
Activity 3: Mapping the main potential responses to challenges using GroupMap  
 
During the lunch break, the authors jointly synthesised participants’ ideas through a further 
processing of affinity mapping based on key connections and relationships, considering the key 
challenges for DMS. We identified three overarching themes: Data, Participation and Trust. The 
following three questions were then developed to aid in the second brainstorming session focused 
on solutions to overcome key challenges:  

• How do we ensure useful data?  
• How do we ensure individual and public(s) wide participation?  
• How can digital mega-studies build and maintain trust? 

 
In the afternoon, these three questions were uploaded onto GroupMap and for 45 minutes, 39 
participants individually and anonymously brainstormed a total of 213 solutions under each theme, 
using digital devices.  
 
Post-event: Synthesis and Prioritisation 
 
After the symposium we again collated and synthesised the ideas that had been entered onto 
GroupMap to remove duplication. Eighty discrete ideas were then uploaded back onto GroupMap 
and returned to participants approximately 8 weeks after the face-to-face event, and 28 participants 
rated each idea based on value (0=not valuable, 4=extremely valuable). The results of this process 
are described below.  
 
Results 
 
We report below on the main results of the multi-stage deliberations according to the aims of the 
project as specified earlier. These were: identification of DMS’ characteristics (which included 
developing a wording definition); mapping ethical, legal and social challenges; and developing 
potential governance responses.  
 
Unique characteristics of Digital Mega-Studies 
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During the symposium, participants identified a wide range of characteristics that were specific to 
DMS. Several of these overlapped with the challenges described in the next section.  
 
The identified characteristics are shown in Table 1. We loosely grouped the characteristics into three 
categories: data, participants, and governance and structure, while acknowledging that different 
groupings were possible.  
 
<<INSERT TABLE 1>> 
 
From the above characteristics we developed a working definition of DMS, as follows:  
 

Digital Mega-Studies are entirely or extensively digitised, longitudinal, population-scale data 
initiatives, collecting, storing and making available individual-level data of different types 
and from multiple (linked) sources, shaped by new technological developments and 
unforeseeable risks over time. 

 
We note that individual-level data may be identified or reasonably identifiable (ie. ‘personal data’ at 
law) or may be de-identified. 
 
Key challenges of Digital Mega-Studies 
 
Our elicitation and framing process enabled participants to identify the main challenges associated 
with DMS, which were initially mapped as follows.  
 
1. Data quality, such as ensuring fitness for purpose, managing error and bias, data volume, and 

data linkage. 
2. Data security and privacy, including the shifting regulatory landscape, data breach response 

planning, and connectivity with other health and data systems. 
3. Participation, including ensuring participant welfare, taking into account the changing 

preferences of caregivers and children for the child’s participation over time, and achieving truly 
informed and voluntary consent. 

4. Equity, including cultural and linguistic diversity, supporting participation by those traditionally 
excluded; indigenous participation. 

5. Dissemination, including return of results (with special considerations around genetic test 
results), communication of findings, engagement with policy-makers. 

6. Trust, including who holds power, the role of commercial entities, and how governance is 
exercised.  

 
We further grouped this list of key challenges into three principal areas with consensus with the 
symposium participants: Data, Participation and Trust. Participants were invited to provide their 
creative responses via GroupMap to the following questions.  
 

• Data: How do we ensure useful data? 
• Participation: How do we ensure individual and public(s) wide participation? 
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• Trust: How can Digital Mega-Studies build and maintain trust? 
 

After the symposium, we completed the de-duplication, synthesis and ranking process described in 
Methods above. In Table 2 we present the most highly rated six ideas in each of the above three 
categories. We consider these to be high-priority governance principles that have an important 
function in addressing the key challenges facing DMS. In the Discussion section below we suggest 
some of the ways in which these principles can be translated into practice.  
 
<< INSERT TABLE 2>> 
 
Discussion  
 
The process we designed and enacted yielded rich data from multidisciplinary stakeholders to better 
characterise DMS as a new research paradigm, to map the challenges and to develop governance 
solutions. This underpinned our development of 18 governance recommendations (below) to guide 
future DMS, spread across the three overarching areas of Data, Participation and Trust. These 
recommendations are key to enabling some of the more intrusive aspects of DMS projects to 
proceed, for example: collection of facial development data via photographs; learning and 
development monitoring via smart phone technology; and also dealing with the question of consent, 
as children who are part of longitudinal studies like GenV progress from being minors to adults.  
 
Our recommendations contribute to, and further develop, a number of proposals in the literature, 
particularly in the field of biobanking, that seek to re-conceptualise governance models and move 
individuals from passive participants, to involved ‘stakeholders’ with a say in the running of a 
research project. For example, the ‘Stakeholder Model’ proposed by Hunter and Laurie requires 
mechanisms for on-going dialogue and communication between the stakeholders of a project, 
which, in the case of UK Biobank for example, includes donors and those responsible for the 
administration and management of the resource (Hunter & Laurie, 2009). More broadly, 
‘stakeholders’ have been defined as ‘any group or individual who can affect or be affected by the 
achievement of the organisation’s ‘objective’ (Freeman, 2010, p. 46). For example, GenV 
stakeholders include child and parent participants, collaborators, researchers, communities, the 
public, services, policymakers and funders.  
 
Governance recommendations 
 
Data policies should be drafted at the outset of a project to achieve the six prioritised Data 
recommendations, for collection of valid, relevant data that are necessary for the defined purposes 
of a DMS study (see Table 2). It is recommended that data policies promote principles of ‘purpose 
limitation’ and ‘minimisation’ as seen in the European data protection law framework, and ensure 
that only necessary data are collected, in the least identifying format possible to achieve project 
aims. DMS should not aim to collect as much data as possible, but should set clear goals at the 
outset. Defined purposes should justify the nature and scale of data to be collected from research 
participants, in line with their expectations both at the time of consent and that evolve with regular 
research updates throughout the project. This also extends to future data linkage projects, and 
applications for access to data held within DMS. Only data that have been validated should be 
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collected, used and made available within DMS, to adhere to examples of legislative approaches 
seen in both the General Data Protection Regulation (Article 5(1)(d)) and the Australian Privacy 
Principles (Privacy Act 1988 (Cth) sch. 1 cl. 10(b)).  
 
Data access criteria that specify who gets access, to what type of data, and on what basis, can be 
developed to steer review committees responsible for granting access to data (Teare et al., 2018). 
We suggest that DMS make access policies transparent at the outset. These criteria should be 
iterative, so that they can be changed to reflect participant and public attitudes over time. Criteria 
from large-scale data initiatives like UK Biobank include the requirement for only ‘bona fide’ 
researchers to be given access (Kaye et al., 2016; UK Biobank, 2007). GenV is exploring a tiered 
approach with access policies varying by the sensitivity of the data; it is hoped that this may also 
allow citizen scientists safe access to some data.  
 
With regard to the six prioritised Participation recommendations, DMS could move beyond one-off 
consent towards co-developed governance regimes that are iterative and informed by participant 
involvement at every stage (see Table 2). While logistically challenging, we emphasise the impact 
and value of participant input for the trustworthiness of a DMS (, 2018). This may go beyond 
participants in the DMS itself – for example, incorporating rigorously-developed published design or 
measurement recommendations to which consumers are central. For example, patients and families 
are central to the elicitation and prioritisation of Core Outcome Sets that are designed to ensure that 
researchers measure and report those outcomes that are most likely to yield greatest benefit 
(Kirkham et al., 2017).  
 
There are a number of examples of mechanisms for enhanced participant ‘control’ over the uses of 
data that can be adopted instead of static consent models, including data access committees and 
approvals panels comprising of ‘lay’, ‘participant’ and ‘public’ representatives, as well as cooperative 
structures (Vayena & Blasimme, 2017). Newer consent approaches such as ‘Tiered Consent’ (Bunnik 
et al., 2013) and ‘Dynamic Consent’ (Teare et al., 2020) seek to give research participants control 
over the uses of their data in a more granular and ongoing way. These are currently being trialed in 
large-scale research projects in Australia, for example the Australian Genomics Health Alliance (Haas 
et al., 2021). GenV is exploring these, weighing up their benefits vs complexities for whole-
population cohorts aiming for equal inclusion across all languages and all levels of ability.  
 
It is also crucial to consider how to make participation in decision making inclusive, and especially 
how to involve those communities facing challenges in navigating complex issues, which are often 
under-represented or excluded entirely (Prictor et al., 2020; Prictor, Teare, et al., 2018). Specific 
legal forms, such as models derived from the charitable sector (eg. Winickoff & Winickoff, 2003), can 
also be used to ensure decision makers have duties and responsibilities to run a DMS in pursuit of 
public benefit, subject to oversight via external regulatory bodies. Future DMS could consider 
adopting legal structures that build in public benefit aims, because inherent legal protections can 
operate to (legally) empower participants in the governance of the project (Bell, 2020). 
 
With regard to the six prioritised Trust recommendations, we advocate that trust, and trustworthy 
governance, are enablers rather than barriers to DMS research activity. While compliance with the 
legislative framework for privacy will go some way to creating a trustworthy regulatory environment, 
transparency, communication and feedback can help ensure there are ‘no surprises’ (National Data 
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Guardian & Caldicott, 2020). DMS should endorse this principle by aligning participant expectations 
with DMS research objectives and outcomes, and committing to ongoing dialogue regarding data 
use and reuse (Taylor & Wilson, 2019), drawing upon current research into measures known to 
demonstrate trustworthiness (Milne et al., 2021). This will further honour participants’ involvement 
in DMS, as it will be impossible to anticipate all future uses of participants’ information at the time of 
the original consent, and will further substantiate their right of withdrawal. Feedback on how DMS 
research is benefitting health, wellbeing or other valued outcomes can be a way of giving back to 
participants, and regular updates via online platforms, newsletters and engagement ‘roadshows’ are 
effective means of encouraging active, rather than passive, participation in research. 

Strengths and limitations 

This project included wide participation from diverse disciplines across academic research, 
government policy and research management. It was particularly enhanced by the participation of 
young people who were members of a youth advisory group for a relevant government agency. The 
range of experience and expertise amongst participants was appropriate to this project which is 
focused on developing an overarching approach to future DMS. As is usual with qualitative research, 
the project was not intended to involve a representative sample. However we acknowledge that 
consumer participation was lacking and that this will be particularly important to further reflections 
on governance approaches at the level of individual projects – particularly given the focus on 
engaging with harder to reach populations in studies of this nature (Nilsen et al., 2006; Ocloo & 
Matthews, 2016). We came to a consensus based on the rich and diverse expertise and views of the 
attendees. While the prioritisation process was rigorous, it reflected the views only of those who 
were present and thus should not be considered to be empirically representative of the Victorian or 
other communities. Replicability and other forms of formal validity remain to be determined. 

Another strength of our work is its identification of DMS as a new research paradigm and the 
mapping of high-level principles for governance which are suitable for consideration and application 
in multiple settings for these study types. DMS involving very large participant numbers and deep 
and complex data whilst relying on consent and minimising participant burden will require well-
designed governance mechanisms, such as those outlined herein, to underpin these studies’ 
effectiveness and longevity.  

Finally, the methodological approach involving expert presentations together with synchronous and 
asynchronous participation via both analogue and digital means is innovative, flexible and proved to 
be an effective method to capture data that were both rich and wide-ranging. In that regard, this 
paper makes a useful addition to the empirical ethics literature.  

Considerations for the future  
 
Overall, the findings of our conceptualisation and prioritisation work support continued review of 
governance approaches, informed by engagement with DMS participants, to promote trust and 
confidence in the ongoing use of their information in different contexts over time. Perhaps most 
crucially, further work is needed to improve the literacy of participants and the public about data 
use in health research. We therefore propose that a key priority for future DMS is the development 
of plain language descriptions of information governance and the purposes and research goals of 
DMS. Examples of such activity in the UK includes the Wellcome Trust ‘Understanding Patient Data’ 
project (Understanding Patient Data, n.d.), which has sought to engage members of the public on 
their preferred language choices, including whether ‘patient data’ is accessible language in the first 
instance. Other mechanisms to enhance awareness about data use in health research could include 
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social media campaigns and could draw upon public-facing materials developed by relevant 
government-led entities such as Information Commissioners and Data Guardians. Reference to an 
existing framework (eg. Building Digital Capability, 2018) for enhancing data literacy could be useful. 
Arguably only when there is a shared language can participants be truly informed and engaged in the 
ambitious and important research in DMS of the future.  
 
Best practices  
 
This research makes clear the need for, and benefit of, early consideration of the governance risks 
pertaining to DMS, and the design and implementation of governance models than adequately 
involve participants to future-proof such data-intensive research projects. The identification of 
pertinent risks and responses is assisted by wide consultation across disciplines, including computer 
science, medicine and public health, bioinformatics, law, governance and regulation, consumer 
engagement and communication. Our project provides a useful example of how empirical research 
relevant to legal issues can be embedded in projects alongside their practical legal and governance 
activities, to expand the identification and mitigation of challenges for DMS.  
 
Research agenda 
 
Springboarding from the research presented in this article, we suggest there is a need for evaluation 
of the impact of a chosen governance model for a given DMS. Outcomes such as participation 
(recruitment, retention), trust and satisfaction with the research will be important, as well as 
financial implications of particular approaches to governance. We are also supportive of efforts to 
report on similar deliberative processes with stakeholders, to map and test the acceptability of 
different approaches to health data governance.  
 
Educational implications  
 
This article has shown that affinity mapping and group-based prioritisation processes can be applied 
using analogue and digital methods in real time and asynchronously, in a single multidisciplinary 
project. This is a useful method that yields both rich and broad data about different facets of health 
research governance and could be adapted easily for a range of purposes. This article defines DMS 
and describes what we know about them so far, examining the challenges and potential risk 
mitigation strategies for data governance.  
 
Conclusion  
 
We are in the midst of a new era of health research where entirely digital research initiatives are 
collecting, storing and making available individual-level data of different types and from multiple 
(linked) sources at population scale. This new wave of ambitious research projects, which we have 
called Digital Mega-Studies, risks swamping existing governance approaches. DMS hold 
unprecedented research potential, but require high levels of participant trust, especially if DMS use 
entirely digitised methods. Importantly, without the face-to-face participation that has characterised 
population scale research to date, DMS need to devise ways to develop trustworthy, ongoing 
relationships with participants who are actively involved in the research, in order to ensure the 
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levels of involvement necessary for rich, inclusive datasets. Our research findings, based on an 
expert stakeholder workshop involving an affinity mapping and prioritisation process with Australian 
participants, suggest that this will not simply be a case of transposing existing governance 
mechanisms at scale, and that mere legal compliance is not enough. Whilst future similar work could 
benefit from increased public participation, our project identified that DMS raise unique governance 
challenges and require new governance models that move passive participants to involved 
stakeholders. We hope that the principles and recommendations in this article, which have been 
informed by a diverse range of perspectives, will assist GenV as it enters its recruitment phase, and 
can be used as a benchmark for future DMS.  
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Room 920, Melbourne Law School,  
185 Pelham Street, Carlton 

Tuesday 2 April 2019  

Twitter  #digimegastudies 

We are in a new era of health research. Technological innovation is enabling digital‐mega studies of unprecedented 
scale and scope. Entirely digitised research endeavours are now commencing across Australia, reaching across whole 
populations and involving children as well as adults. The potential to link existing data sets and capture and integrate 
new types of sensitive functional and physiological data raises novel and urgent questions. How do we inspire and 
maintain public confidence and build trust in the research use of data in an untrusting age? How do we ensure these 
studies are fit for purpose into the future? Are existing models sufficient, or do we need new approaches? 

This one‐day Symposium will bring together leaders from across the research, digital, consumer, legal and policy 
spheres, to identify the unique characteristics of these studies from different perspectives and forecast future 
opportunities and challenges for digital mega‐studies. The Symposium's forward‐looking approach will provide the 
foundation for informed, robust and sustainable governance of digital mega‐studies. True to the topic, we hope all 
participants will engage in digital brainstorming and prioritising, to capture the cutting‐edge thinking from the day. 
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