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Abstract

In our digital world, reusing data to inform: decisions, advance science, and improve people’s lives should be easier
than ever. However, the reuse of data remains limited, complex, and challenging. Some of this complexity requires
rethinking consent and public participation processes about it. First, to ensure the legitimacy of uses, including
normative aspects like agency and data sovereignty. Second, to enhance data quality and mitigate risks, especially
since data are proxies that can misrepresent realities or be oblivious to the original context or use purpose. Third,
because data, both as a good and infrastructure, are the building blocks of both technologies and knowledge of public
interest that can help societies work towards the well-being of their people and the environment. Using the case study
of the European Health Data Space, we propose a multidimensional, polytopic framework with multiple intersections
to democratising decision-making and improving the way in which meaningful participation and consent processes
are conducted at various levels and from the point of view of institutions, regulations, and practices.

Policy Significance Statement

As the European Union implements the European Health Data Space, policymakers face a critical challenge: how
to enable health data reuse while maintaining public trust and democratic oversight. Current approaches often
focus on technical compliance or individual consent alone, missing the complex, dynamic interconnections
between different types of data, stakeholders, governance levels, and democratic processes. Our framework
provides policymakers with a practical tool to map these multiple dimensions simultaneously—identifying who
should participate in data governance decisions, at what level, and through which mechanisms. This matters
because fragmented approaches risk excluding vulnerable communities and undermining public trust. By
adopting this multidimensional framework, policymakers can design more inclusive, accountable, and effective
health data governance systems that better serve all citizens while unlocking data’s potential for the common good.

1. Introduction

Data are increasingly everywhere and nowhere at the same time due to power imbalances in who holds
data, where, and for what purposes, and due to the inadequacy of current ecosystems for reusing data in
ways that are sustainable, inclusive, and responsible. There are, however, a range of efforts to change this.
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First, we see efforts to create infrastructure and institutions, such as collaboratives and intermediaries,
for data reuse to unlock the value of public-interest data (e.g. Kariotis et al., 2020; Lauer et al., 2024;
Papricaetal., 2023; Ponti et al., 2024). Many of these are bottom-up efforts like small data cooperatives or
data trusts, which are often built on the premise that people should have agency and control over data and
decisions on whether and how it should be reused. Others are top-down, larger ecosystems, such as the
European Union (EU) common data spaces, which involve countries, transnational infrastructure,
governance systems, and legislation.

Second, we also see regulatory efforts. At the EU level, the European Data Strategy is an attempt to
provide a legislative bedrock for this range of ecosystems for data reuse. The Data Governance Act
(DGA), the Data Act (DA), and the European Health Data Space (EHDS) are examples of this and are
complemented by a range of other related acts and directives, such as the Interoperable Europe Act, the
Open Data Directive or the General Data Protection Regulation (GDPR), as well as a range of
infrastructure and legislation at the national level. Likewise, the EU Al Act has emerged as a blueprint
for governing Al-related risks, although it so far comes without clear guidelines for how the data
underpinning these systems, especially general-purpose models and their “scrap-it-all” approach to data,
should be legitimately used. In April 2025, the European Commission announced an Al Continent Action
Plan and introduced a new Data Union Strategy to address the “scarcity of robust and high-quality data”
needed for training and validating Al models (European Commission, 2025: 11), yet it remains unclear
how it will align with the implementation of the EHDS (Poblet, 2025).

Despite the growing regulatory framework, the implementation and sustainability of these ecosystems
for data reuse remain a challenge. The pioneering EHDS should enable citizens to access their health data
and share it with their healthcare professionals across countries (primary use), but also enable these data to
be reused by researchers, innovators, and policymakers (secondary uses). The Interoperable Europe Act,
National Data Spaces, and federated data infrastructures, such as the European Open Science Cloud,
should contribute to this effort with legal and technical infrastructure. However, there are concerns about
the gaps and potential contradictions across different regulations (e.g., the DGA, the DA, and the GDPR)
and across different constituencies. In addition, meaningful public participation in decisions about and
governance of these regulations and institutions remains limited, which can risk their effectiveness,
uptake, and trustworthiness. Some of these issues, which are explored below, include the inadequacy of
processes for meaningful consent when data is to be reused and, therefore, applied to secondary uses,
different from the uses for which consent may have been obtained in the first place. As raised by scholars
like Hildebrandt (2023), reusing data in an interoperable ecosystem can result in de-contextualised data or
distorted interpretations of reality, impacting the integrity of such data itself, or in an insufficient
understanding of the “relationality of data” (Aleixos-Borras and Lopez, 2024).

Therefore, it is becoming increasingly urgent to link democratic institutions and practices with data,
technology, and its users (Casanovas et al., 2017). If we conceive data as a public relational good, it needs
to be exploited for the public good in a participatory, inclusive, and democratic way for the reasons we
argue below. In this study, our theoretical framework provides a multidimensional approach to democratic
engagement in decisions on data as a basis to identify, inform, develop, and monitor governance,
regulatory frameworks, and practices across contexts and levels through iterative and multifaceted public
participation. We argue that the EU’s vision for a single market for data and a data-driven society
(European Commission, 2020), whether in relation to small data collaboratives or transnational public
data spaces, can only be achieved through multidimensional, interlinked, two-way inclusive, and
participatory approaches to decision-making. Below, we expand on some of these unsolved issues using
health data and the EHDS as a case study to ground our arguments.

The polytopic, multidimensional approach we propose addresses a fundamental gap in current health
data governance frameworks, which is to apply siloed solutions to a multidimensional challenge. Existing
frameworks often focus exclusively on legal compliance (e.g., GDPR requirements), technical infra-
structure, or individual consent mechanisms, without acknowledging how these dimensions interact
across different scales and contexts. This siloed approach has contributed to the implementation
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challenges facing initiatives like the EHDS, where legal, governance, and participatory dimensions have
not been sufficiently integrated.

Our framework recognises that democratising health data reuse requires simultaneously addressing
multiple dimensions, including who participates, at what governance level, through which democratic
mechanisms, at which stage of the data cycle, and with respect to what type of data and governance
instrument. The polytopic approach creates a flexible, adaptable framework that allows policymakers and
stakeholders to identify critical intersection points where democratic participation is most needed and
likely to be most effective. This multidimensional perspective enables a more coherent and comprehen-
sive governance ecosystem that can adapt to the complex and evolving nature of health data reuse.

2. The case for democratising data reuse ecosystems

Current processes and ecosystems of data reuse need to ensure legitimacy and integrity, and this requires
rethinking consent processes (Carter et al., 2015; Staunton et al., 2024). First, current binary and static
approaches to consent are not sufficient because data is not only an individual good but also a collective
and relational one (Smuha, 202 1; Tennison, 2024; Aleixos-Borras and Lopez, 2024). Its reuse can have
consequences for groups and individuals from different communities that individual consent does not
account for. As Tennison writes: “The use of data about other people in making decisions about us can
limit our effective rights. It can mean that we are not informed and that our consent is not sought because it
has already been given by another data subject” (2024: 3). Second, initial consent does not adequately
address the multiple different needs and contexts that data reuse might entail. Therefore, it loses
legitimacy when used for secondary and multiple data uses. Important metadata, such as information
on the initial purpose and context that a data point or data set represents, can be lost when data are reused,
which has implications for the validity and safety of these data (Hildebrandt, 2023). Persson also
highlights that the nature of data and its implications change over time and stresses the importance of
understanding data as more than a static, immutable commodity: “data governance requires a multidi-
mensional approach to understanding what data is—not just substance, but traceability, context, and
meaning across the data life cycle” (2025). Thus, as data travel and are commodified, there is an increased
shared responsibility and need for transparency in stewarding its use, consent, and legitimacy. In addition,
emerging and advanced technologies still rely on opting out rather than ensuring explicit opt-in first
(Radsch, 2025), or do not use consent processes at all and set a precedent for the illegitimate expropriation
of data and intellectual property rights, as it has happened with the training of generative and General-
Purpose Al systems (Suresh et al., 2024).

In addition to the integrity and legitimacy of consent processes, it is a challenge to align meaningful
participation with scale and the seamless travelling of data, starting at the micro level (e.g., meaningful
consent and participation in the governance of a data collaborative), the meso level (e.g., consent in
national data spaces or participation in national data governance frameworks), or the macro level in
transnational ecosystems and across regulations. Without meaningful participation, it is difficult to
imagine that people can maintain their agency over data, that processes can account for data’s relational
nature and collective impact, that the integrity and “ground truth” (Hildebrandt, 2023) of the data can be
respected, that people will trust these spaces enough to use them (Bartlett et al., 2024), and that there can
be alignment across entities, countries, and transnational constituencies.

3. The EHDS as a case in point

The EHDS regulation entered into force on 26 March 2025 and aims to create a single market for
electronic health records, facilitating the responsible (primary and secondary) use of health data for
various purposes, including improving public health and healthcare delivery, informing government
policies, teaching and education, and conducting scientific research (European Parliament and The
Council, 2024: Article 34(1)). However, it is important to distinguish between the EHDS regulation
and the EHDS as a digital infrastructure, which will require additional regulatory work. Thus, while the
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Regulation is legally binding as of March 2025, the full deployment of the digital infrastructure will
require the European Commission to adopt several implementing acts for operationalisation. In practice,
this means that the EHDS will go through a gradual, staggered process where rules on secondary use for
most data categories, for example, will only start to apply in March 2029, while full implementation
(including third countries and international organisations being able to join in) will extend towards March
2034.

To ensure data privacy and security, the EHDS requires each member state to establish a Health Data
Access Body (HDAB). These bodies play a crucial role in enabling the secondary use of health data by
reviewing data access requests, ensuring compliance with data protection regulations, and providing
secure environments for data analysis. However, the implementation of the EHDS faces several chal-
lenges, particularly concerning legal and governance aspects. Some key concerns include potential
inconsistencies with existing legislation. For instance, the EHDS may not adequately clarify its relation-
ship with other relevant legal frameworks, such as the GDPR, DGA, and DA (EUCOPE, 2024).
Furthermore, there are concerns that the EHDS could even undermine GDPR transparency requirements
by introducing waivers related to the provision of individual-level information to data subjects (Article 7),
or disfavouring consent as a legal basis for sharing electronic health data (Article 33.5) (Marelli et al.,
2023). Others have alerted that “the focus on individual control is significantly less prominent in the
EHDS considerations on the secondary use of health data” compared to considerations in its primary use
(Saelaert et al., 2023: 3). From a governance standpoint, questions remain regarding the coordination and
collaboration between HDABs, Ethics Review Boards, and Data Protection Authorities, or about ensuring
effective and responsible data stewardship across the entire EHDS ecosystem (idem).

The EHDS?2 Pilot project is currently building and testing a pilot version of the EHDS by developing
both a cross-border network infrastructure and guidelines for data and metadata standards, data quality,
data security, and data transfers. Nevertheless, there have been concerns about the limited involvement by
the public in the drafting of the EHDS (Saelaert et al., 2023). As stated by Staunton et al., “a social licence
and public acceptance to access data for research cannot be assumed simply by having a legal framework
in place” (2024: 501). This is also in line with the key messages by the OECD with regard to “establishing
ongoing channels for public participation” to facilitate the secondary use of health data for public interest
(OECD 2025: 28), as well as in line with existing lessons learnt in the space of health data reuse that “legal
authority does not necessarily command social legitimacy” (Carter et al., 2015: 404).

4. Public attitudes and normative frameworks for democratising decision-making on health data
reuse

Although it cannot replace ongoing, up-to-date, and meaningful participation in decision-making,
understanding what we already know about what different public think about the reuse of data is important
and can inform policy development. Similarly, there have been collaborative, deliberated, and
co-designed processes by different communities to set standards and principles for the use and reuse of
data. In this section, we therefore draw on (i) public attitudes research and (ii) existing sets of principles as
epistemic and normative references for supporting the argument that a multidimensional approach to
participation is needed.

First, there is a growing body of knowledge about the expectations, attitudes, and visions of people and
different communities on data governance and Al systems (Colom et al., 2023). The literature on data
reuse specifically is still emerging and limited (Skovgaard et al., 2019). While it generally shows an
in-principle agreement of people to reuse data for the common good (e.g., OECD 2025), the evidence is
limited to a few geographical contexts and points towards unresolved issues and concerns related to, for
example, its security and its commercial uses (Skovgaard et al., 2024), which reinforces the need for
meaningful engagement in decisions on data reuse at multiple levels and across contexts.

Second, we look at four sets of principles as a reference for standards that different communities expect
to be respected when using data. These four sets are: (1) FAIR principles—findable, accessible,
interoperable, and reusable (Wilkinson et al., 2016); (2) CARE principles—collective benefit, authority
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to control, responsibility, and ethics (Carroll et al., 2022); (3) the Maori Data Governance Model, with a
specific focus on pou/pillar 6 on data use and reuse (Kukutai et al., 2023; Sterling et al., 2024); and, finally,
(4) The Work of the High-Level Expert Group on Al as the Precursor of the Al Act, and in particular the
third requirement, on privacy and data governance (Smuha, 2025). The criteria used to establish these as
references include: (a) is a well-established set of principles, (b) their creation has undertaken a multi-
stakeholder negotiated process, and (c) they have been developed by populations likely to be affected by
data misuse, such as oppressed peoples or First Nations. While some of these sets do not emerge from an
EU context, they can bring a more comprehensive view of value systems and an inclusion and anti-
oppression lens that can improve how we look at issues of bias, impact, agency, and relationality.

While we are not attempting to do an analysis of their content here, these sets of principles point
towards the importance of people’s sovereignty, to the importance of collective and relational approaches
to understanding data, and to involving people whose data comes from or is about in assessing its potential
and impact. Likewise, it is important to note that our polytopic approach does not prescribe a single “best”
consent model, but rather offers a framework for considering which participatory practices are most
appropriate at different intersection points of our dimensions, ensuring both individual agency and
collective deliberation.

Thus, both public attitudes research and multi-stakeholder processes of deliberation suggest that
meaningful engagement of diverse publics is paramount in designing innovative policies, infrastructure,
and practices for data reuse that are responsible, effective, and trustworthy.

5. A polytopic approach to democratising decisions about data reuse

To represent the dimensions and angles involved in democratising decisions on health data reuse, we can
think of a six-dimensional (6D) hyper-cube or hexeract (a 6D polytope). A polytope is often found in
mathematical literature to refer to polyhedra that can be generalised to more than three dimensions. We
borrow the term as a metaphor for the need to consider a multiplicity of dimensions and angles that are
necessary to apply a democratic approach to complex policy puzzles, such as the case of meaningful
engagement in data reuse. A polytope may not be an immediately intuitive figure to visualise the
multidimensionality we argue for. Yet, our point is precisely that meaningful participation and governance
of health data is complex (even counterintuitive or non-obvious) and requires stepping back to consider
the many possible dimensions at play and how they intersect. There are no shortcuts to doing participation
well. If we were to visualise the hexeract in motion, we would appreciate how the hypercube is seemingly
changing its structure, as it would rotate around a plane rather than an axis (creating the effect of cubes
popping in and out constantly). This motion also mirrors the difficulty in fully comprehending socio-
technical systems operating across multiple (often hidden) dimensions. Likewise, the multiple sides to a
democratic approach in health data reuse surface and subside dynamically depending on the perspective
we adopt.

From our perspective, there are more than three dimensions to consider in a democratic approach and,
as we argue below, there is a need for a framework that is flexible enough to admit multiple dimensions.
The polytop, therefore, enables us to identify democratic approaches that are relevant to the different
angles in which these dimensions intersect. Fig. 1 below offers a high-level representation of a polytopic
approach to democracy.

The dimensions we consider here include: (1) the type and meaning of data; (2) the type of governance
instrument; (3) the scale of the setting in which participation applies; (4) the models of democracy; (5) the
stage of the data reuse cycle; and (6) who participates. Yet, this is an open list, and we chose the metaphor
of'the polytope because it points to the combinations and intersections across dimensions and because it is
open-ended. The six dimensions we include here are derived from our own work in this field. They do not
come from a systematic analysis of existing frameworks and their dimensions, and hence we do not
suggest this is a fixed or exhaustive list either, but they are dimensions that are recurrent across analyses
we have conducted in previous work (Casanovas et al., 2017; Poblet et al., 2019; Colom et al., 2023) and
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Figure 1. A high-level representation of a polytopic approach to democracy.

we, therefore, think are central in any framework to inform a democratic approach to data governance,
including in the EHDS. We briefly outline these below.

5.1. Dimension 1: Type and meaning of data

Data increasingly come from different sources, in different ways, and is increasingly multi-modal and
non-traditional. In the EHDS, article 51 lists 17 “minimum categories of electronic health data for
secondary use,” a broad range (both unstructured and structured) that includes electronic medical records,
administrative data, genetic data, data from biobanks, data generated automatically from medical devices
and wellness applications, or population-based health data from public registries, among others. These
data not only have different access regimes (some non-personal data will be either publicly accessible in
open datasets or protected, while personal data will be categorised as sensitive and non-public) but will
keep changing over time, and people and organisations will attach different meanings to them. Moreover,
there are different streams in the literature analysing data as an economic good, but exhibiting different
(and conflicting) features. Thus, data can be considered as a public-interest and non-rivalrous good (e.g.,
Delacroix, 2024), a subtractable, hard-to-exclude commons (e.g., van Maanen et al., 2024), a club good
(e.g., Minervini, 2020), or a private good. In contrast to these approaches, a critical perspective considers
that this focus on data as an economic good, regardless of its subtractability/excludability properties, is
unproductive as it does not allow attaining goals such as protecting privacy and other fundamental rights
and/or interests (e.g., Purtova and van Maanen, 2024). Some others have argued that seeing data as
“infrastructure” means it is a connector that serves collective interests and which requires “embracing
well-designed public interest regulation in tech markets” (Bietti, 2025: 37). As stated by Casanovas et al.
(2017), we live in an era of “Linked Data,” which “calls for a new approach to democratic theory that pays
attention to the interplay between people, technology, and data” (p.520). Data commodification tends to
reinforce power asymmetries and undermine public trust, so our framework considers health data as a
relational good that requires democratic oversight and stewardship across multiple dimensions.

In sum, the different types and meanings attached to data underscore its dynamic and connected nature,
and recognising these features is crucial for developing effective and responsive governance in the health
data landscape.

5.2. Dimension 2: Governance instruments

We think of participation and democratisation as applied to a range of governance instruments. The
current context of health data reuse requires considering all these different instruments, which include
hard law (laws, acts, and regulations), soft law (codes, standards, guidelines, etc.), policies, ethical
principles, and so forth (Poblet et al., 2019). At the same time, these will also apply to other dimensions,
including the context of the governance (legislation, institutional governance, practices, etc.), which also
relates to the dimension below on scale. The effectiveness of these instruments will often depend on how
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they intersect with other dimensions in the polytopic framework. For instance, article 19 of the EHDS
mandates national states to designate “digital health authorities” and entrusts them, among other
functions, with “the implementation of the rights and obligations provided for (in Chapters II and III
EHDS) by adopting necessary national, regional or local technical solutions and by establishing relevant
rules and mechanisms.” Digital national health authorities will, therefore, implement the EHDS while also
operating under national legislation (hard law at the meso level), but their success will also rely on
institutional governance practices (soft law at the micro level) that enable meaningful patient participation
in data sharing decisions. Similarly, ethics boards and committees at different levels will have to be
included for comprehensive governance frameworks to address both legal compliance and social license
for health data reuse.

5.3. Dimension 3: Scale of the governance setting

As the case of health data reuse shows, data are held and governed within different settings of different
scales, which for now we classify as micro, meso, or macro levels. At the micro level, individual hospitals
and research institutions operate their own data governance frameworks, where patients should be able to
participate not only through individual consent mechanisms but also through patient associations and/or
advisory boards to shape data reuse policies. For example, in Belgium, the seven Belgian university
hospitals have jointly developed their own principles, practices, and guidelines for data reuse in the
“Common position establishing a framework for secondary use of real-world data (routinely) collected in
hospitals” (Belgian University Hospitals, 2024).

Some data may be held in data collaboratives, intermediaries, or cooperatives built on infrastructure
that enables individuals to decide and consent on different types of data to be reused or not by different
stakeholders and for different purposes. At this micro level, participation in decision-making refers,
however, not only to individual consent but can also involve participation in the statutes and governance
of the institution, or additional participation processes that are initiated to deal with questions on data
reuse that require a more collective and relational approach to consent. At the meso level, participation
may involve engaging in decisions in law, regulation, or principles at the national-level government
layers, whereas at the macro level, participation needs to be thought of to fit decisions on reusing data
across constituencies, governments, and value systems. In practice, these scales will often interact. For
instance, a local hospital in Spain sharing cancer registry data with the European Network of Cancer
Registries needs to navigate governance requirements at all three levels: its own institutional processes
(micro), national health data protection laws (meso), and EU-wide frameworks such as the EHDS itself
(macro).

5.4. Dimension 4: Models of democracy

There are different approaches to democracy and their relevance to improve decision-making on data
reuse can be based on both normative, epistemic, or pragmatic reasons, or a combination of these. For
example, we may consider the strengths and value of deliberative approaches, of representative democ-
racy and its established mechanisms, such as voting or submitting petitions, or of civil and political rights-
based approaches that protect the right to spaces and rights to be claimed and be led from the bottom-up
(Wilson and Mellier, 2023). One can also consider models that are often used within organisations, such as
sociocracy or consensus democracy. Some may be more relevant at the micro level, while others may be at
the meso or macro levels. For example, in the context of the EHDS, the Health Data Access Bodies are
meant to provide “trusted governance for providing access to health data” (European Parliament and The
Council, 2024) and, in this context, a standing and deliberative citizens’ jury could complement the
democratic governance and oversight on the decisions of these state member-level institutions. As an
example, a 2024 Citizens Committee for Digital Health in France explored how to integrate the EHDS
regulation into French law and made 52 recommendations to address gaps in regulation, concerns over
ethics, and the control citizens had over data reuse, with at least 50% of these recommendations having
been included in government strategies (OECD, 2025).
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This dimension also relates to considering the different public attitudes research methods, which the
literature has pointed out need to be more deliberative and dialogic for more meaningful engagement and
for a more effective link between research and policy (Sorbie, 2020; Colom et al., 2023).

There is no set list of models of democracy or engagement methods, and this is non-exhaustive. The
point of a polytopic approach is that it assumes there may be a multiplicity of dimensions and a
multiplicity of elements within each. For example, related to this dimension is considering the extent
to which power is shared during the participatory process. For decades now, Arnstein’s participation
ladder has served as a key framework in the participation literature as it sets out different levels of
participation depending on how much participants have power to influence the outcomes of the process
(1969). Arnstein’s ladder and its evolution have been applied to many fields and contexts, including as a
lens for analysing the extent to which people have agency over decisions on data governance (Ada
Lovelace Institute, 2021). Gaventa’s participation cube also centres power as a framework to understand
participation in a complex, interlinked world. Gaventa defines the power cube as “an approach to power
analysis which can be used to examine the multiple forms, levels and spaces of power, and their
interactions.” (Gaventa, 2019: 1). A dimension that makes levels of power more explicit, then, can well
be separate from this dimension on models of democracy to help centre power in the polytope. Similarly,
Leslie et al. developed a framework for policymakers and stakeholder engagement based on six data
justice pillars, including access, equity, identity, or knowledge, alongside power and participation (2022).
A Data Justice Framework, then, could also be a separate dimension in this polytope.

5.5. Dimension 5: Who participates

An important problem in democracy and participation in decision-making in general, and on health data
reuse specifically, relates to who is included and who is not. This is not only a normative and justice
problem but also has implications for data quality, bias, and who may benefit or be harmed from the reuse
of data. As Tacheva and Ramasubramanian write, there is an urgent need to “radically transform not just
the technology itself, but our ideas about it, and develop it from the bottom up, from the perspectives of
those who stand the most risk of being harmed” (2023: 1). This dimension is essential to arguing for a
democratic approach to decisions on data reuse in the first place. Including it as an explicit dimension can
help to identify gaps or power imbalances in who is represented in decision-making and what different
models of democracy and approaches to participation need to be considered, added, or combined to ensure
that underrepresented or affected populations are centred in the framework or polytope. Being explicit
about this dimension can also bring clarity on the need for different engagement strategies for different
stakeholders or on the different needs and interests present or missing in a decision-making process.
The question of participation in health data governance also reveals significant power imbalances,
particularly evident during the development of the EHDS. The European Patients’ Forum (EPF),
representing 78 patient organizations across Europe, highlighted critical gaps in patient involvement
during the EHDS development process. For instance, while the EHDS aims to give citizens control over
their health data, the EPF pointed out that patient organisations were insufficiently consulted on key
aspects such as the design of data access mechanisms and opt-out procedures (EPF, 2022). Other civil
society coalitions have expressed similar concerns, urging to include the voice of EU citizens in the
decisions granting access to health data (Schipper and Ollivier de Leth, 2024). In addition, specific groups
with experience of stigma, discrimination, or other barriers to trusting and accessing health systems might
need particular attention to ensure their views are meaningfully included in how data related to them
should be reused in ways that respect their agency and concerns to improve diagnosis and treatment. For
example, the sickle cell disease population has been both historically underserved and potentially
reluctant to trust health systems due to experiences of discrimination (McCormick et al., 2020). Yet,
health data from this population can help to improve services and health outcomes for patients (Kunz and
Tagliaferri, 2024). However, there is still variation in the extent to which this data is available through
newborn screening programmes in Europe (Rodrigues et al., 2025). As with other health data that might
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be rare or attached to stigma, thinking about which groups and how are involved in decisions about the
reuse of such data is particularly important.

Exploring “who participates” is also connected to responsibility and how to distribute it across
different actors and governance levels. Rather than assigning responsibility for data reuse to either
individual data holders (via consent mechanisms) or to centralised regulatory bodies such as HDABs (via
legal compliance), our polytopic approach helps to identify which additional stakeholders across the
dimensions should have shared agency and responsibility.

5.6. Dimension 6: Stage of the data reuse cycle

Another dimension to consider is the stage of the data reuse cycle. How are different publics involved and in
what way, depending on what decisions need to be made? Participation may be different depending on
whether decisions are about which data to reuse, how to reuse, who will be reusing it, or deciding how its
impact will be monitored and accounted for. These stages, therefore, may include need identification, data
access, governance, management, or monitoring and evaluation. At the same time, these elements will be
linked to other dimensions and, therefore, present different compositions of the polytope and the shape that
participation and democratic engagement will take. For example, within the governance stage of data reuse,
there will be a need to identify whether this stage intersects with a specific policy cycle—agenda setting,
policy formulation, adoption, implementation, and evaluation as per Leslie et al. (2022). Additionally, at the
same time, this policy cycle will take different forms depending on whether it takes place at the micro level—
that is, within the governance of a data collaborative; at the meso level—that is, at the policy development of
anational government; or at the macro level—that is, within EU policy. For example, in the development of
the French Health Data Hub, the initial need identification stage aligned with national policy agenda-setting
through public consultations, while the implementation stage involved local hospital systems and regional
health authorities in determining practical data sharing protocols (Health Data Hub, 2024). At the EU
(macro) level, the EHDS replicates this complexity: during its policy formulation stage, the EPF participated
in defining data reuse principles, while at the implementation stage, national Health Data Access Bodies will
have to establish their own participatory mechanisms for monitoring data reuse impacts.

6. Conclusions

The reuse of health data represents one of the most complex policy challenges in our emergent digital
health ecosystems. Data and its reuse come in many forms, involve all sorts of stakeholders, have the
potential for multiple benefits and harms, and have to overcome different governance frameworks within
and across constituencies and contexts. Approaching how to democratise it necessitates a framework that
embeds both multiplicity and flexibility. The one we presented here does not intend to offer an exhaustive
list of dimensions or the elements within them. This is the point of a polytope, it acknowledges the n-
possibilities so it can be adapted and remain relevant. A polytopic approach aims to capture this
complexity while at the same time providing clarity by thinking in terms of dimensions, their multiple
elements within them, and the needs created at their intersections.

The polytopic approach also highlights critical areas that require attention in current and future health
data governance frameworks. Our future work should focus on developing evaluation frameworks to
assess—for example, the effectiveness of different participatory mechanisms within each dimension of
the polytope and at the intersections. We will also need additional research to understand how the
framework can be applied to emerging applications and technologies such as Al systems in healthcare,
where data reuse patterns and governance needs may differ significantly from traditional health data
applications. There is ultimately a need to build case studies of how the polytopic approach can be
operationalised in practice, particularly in the context of cross-border health data sharing initiatives like
the EHDS, and how it can help address the growing challenges of data sovereignty and algorithmic
governance in digital healthcare systems.
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