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Abstract
Personalized medicine has generated massive investments in data integration initiatives and stimulated new 
flows of health data among multiple actors. Such flows raise questions as to who should be able to access 
data, for which purposes, and how this access and use should be regulated. We suggest thinking of these 
questions as matters of ‘data authority’: who can legitimately do what with health data? In this article, we 
analyze a public debate developing in written media about personalized medicine to understand negotiations 
of data authority. We demonstrate how the debate creates no consensus and yet seems to stimulate 
selective regulatory changes. The changes are selective in the sense that they focus on the protection 
of autonomy but fail to address concerns about, for example, commercial interests. We argue that data 
authority rests on enduring conflict and that this conflict can be seen as constitutive for personalized 
medicine as a sociotechnical phenomenon.
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1. Introduction

Personalized medicine aims to tailor prevention, diagnostics, and treatment to the individual 
(Prainsack, 2017). To learn what works on an individual level, researchers and clinicians want to 
make data comparisons with similar patients. Personalized medicine, therefore, presupposes the 
integration of health data from multiple sources and at a population scale (Prosperi et al., 2018). 
Accordingly, investments into personalized medicine to a large extent revolve around the integra-
tion of data infrastructures. Data integration raises important questions about who should be able 
to access which data, for which purposes, and how this access and use should be regulated. We 
are interested in how humans or institutions who interact with data acquire authority to handle 
data. We suggest the term data authority to describe a collection or use of data, which is deemed 
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reasonable, right, and just by the populace affected, and we believe that a good starting point for 
understanding the negotiation of data authority is to study how it is publicly debated. In this arti-
cle, we, therefore, explore public debate about personalized medicine, and the data integration it 
involves, as the debate has evolved in Danish print media.

We explore what people articulate as “valuable” in relation to data authority by drawing upon 
what Luc Boltanski and Laurent Thevénot term “orders of worth” (Boltanski and Thévenot, 2006). 
We relate the debate to regulatory changes suggested by the government in the course of imple-
menting personalized medicine in Denmark. Based on this, we reflect on the role of public debate 
in relation to data authority. Data authority, we contend, is not a stable state of the agreement but 
something that can exist to a greater or lesser degree for different people. It is a form of enduring 
conflict that does not reflect consensus on values or even about the practical implications of given 
values. Debate, however, should not be seen as simply a threat to personalized medicine: We sug-
gest it is an element of the formation of personalized medicine as a socio-technical and legal phe-
nomenon (Jasanoff, 2011). Data authority shapes the type of medicine a society can offer patients. 
In this way, critique not only undermines the introduction of new technology; it can also enable 
new technology (Franklin, 2003).

The ambition of individualized prevention, diagnostics, and treatment is associated with dif-
ferent names, including personalized medicine, precision medicine, and P4 medicine (predic-
tive, preventive, personalized, and participatory) (Hood and Flores, 2012). Irrespective of the 
nomenclature, the ambition is to achieve greater precision in individual prevention, diagnos-
tics, and treatment. Whereas personalized medicine has previously focused narrowly on genetic 
components, personalized medicine today has moved into a new era where genetic one of the 
multiple forms of health data (Prainsack, 2015). Although the discrepancies between the politi-
cal expectations of what personalized medicine aspires to and the clinical ability to be in line 
with these aspirations have been pointed out (Dickenson, 2013), health authorities around the 
world continue to invest in digitizing health records and building infrastructures to enable the 
necessary data integration. In England, a part of the action plan for personalized medicine is to 
enable the integration of already existing health data (NHS England, 2016), and in the United 
States, a part of the Precision Medicine Initiative involves the establishment of a database 
where the goal is to gather extensive health information on 1 million US citizens (National 
Institutes of Health, 2020). In Denmark, many of these infrastructures are already in place for 
routine health data, but not for genomic data. Since Denmark has already invested so heavily in 
data integration, it constitutes an interesting case for exploring how personalized medicine 
affects data authority.

Denmark is a welfare state with a publicly funded healthcare system. According to international 
rankings, the Danish healthcare sector is among the most digitized in the world with pervasive data 
exchange options (Frost and Sullivan, 2017). Each citizen is provided with a 10-digit identification 
number (known as the “CPR-number”) assigned by birth or point of immigration. This number 
serves to identify individuals in interactions with both public and private health services and other 
sectors (Bauer, 2014). Danish registries contain data on health, housing, education, and financial 
data on the whole population (Terkildsen et al., 2020), which has led some to describe Denmark as 
a “Data Heaven” (Holm and Ploug, 2017: 516). The high level of digitization and the comprehen-
sive registries offer a solid ground for the introduction of personalized medicine in Denmark. 
Previously, comprehensive digitization and data integration have been relatively uncontested in 
Denmark. However, with the action plans describing the national dedication to realize personalized 
medicine, and the legislative work necessary to enable the National Genome Center, several actors 
began voicing concerns about personalized medicine and the data integration it entails. Others 
mobilized to defend the new initiatives.
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A key element in the strategy for personalized medicine in Denmark was the establishment of a 
National Genome Center in 2019. The purpose of the center is to centralize the storage of genetic 
data and to facilitate increased use of genetic data by researchers and health professionals in 
the clinic (Ministry of Health and Elderly Affairs, 2016). However, the centralization of genetic 
material was not possible under existing legislation, and as a part of establishing the new center, a 
legislative process was set in motion.

The Danish Health Care Act declares that consent must be obtained prior to any treatment in 
the healthcare system. Consent can be both implied (when the patients’ actions indisputably sig-
nal acceptance of further treatment), verbal, or written depending on the severity of the treatment 
(Ministry of Health and Elderly Affairs, 2018a §2). Genetic testing in relation to treatment is not 
explicitly mentioned in the law, but is in practice interpreted in such a way that simple genetic 
tests require implied consent whereas more extensive genetic testing, with the risk of secondary 
findings, requires written consent (The Danish Institute for Human Rights, 2019). Consent has to 
be obtained prior to health data being used for research, but researchers can be granted exemption 
through an ethics committee in the case that the use of samples and data “does not entail health 
related risks” and it “would be impossible or disproportionately difficult to obtain informed con-
sent” (Ministry of Health and Elderly Affairs, 2017a §10). The use of health data from registries 
for research is always exempt from consent and does not require approval from an ethics commit-
tee (National Committee on Health Research, 2020). Should citizens not want their biological 
samples used for research, it has since 2004 been possible to register an opt-out in “The Tissue 
Application Register” [Vævsanvendelsesregistret]. An opt-out is not possible with other forms of 
health data (Ministry of Health and Elderly Affairs §29).

In September 2017, the first draft of the law proposed to promote personalized medicine in 
Denmark was announced. The legislative draft mentions a right to opt out from having genetic test 
results used for purposes other than treatment (Ministry of Health and Elderly Affairs, 2017b). As 
with existing samples, this formulation places the responsibility for knowing about the right to opt 
out with the affected patients. The draft legislation would thereby have extended the lenient legal 
framework. However, as we will show, it became apparent from the public debate that some par-
ticipants in the debate found this alternative to consent insufficient. In the revised law following 
the debate, presented to parliament in February 2018 and later passed, a section called “Information 
about the possibility to decide over genetic information” was added (Ministry of Health and Elderly 
Affairs, 2018b §29a). This section states that patients have to be informed about the possibility of 
opting out through “The Tissue Application Register,” something that is not customary in relation 
to other forms of treatments in the healthcare sector. Now the responsibility for informing about the 
possibility of opting out rests with the health services. Still, there is no demand for explicit consent 
for specific uses. The legislative changes install “genetic exceptionalism” in the law (Ó Cathaoir, 
2019), but the debate questioned data integration in a much wider sense. The change in the legisla-
tive draft which occurred in the course of the debate could be seen, we suggest, as a response to the 
debate, but a limited one. Difficult issues relating to privacy of routine data and concerns relating 
to economic profit were not addressed in the regulatory changes.

Before we turn to describing orders of worth in the public debate on personalized medicine in 
Denmark, we briefly describe our analytical approach and the empirical material. We then present 
four orders of worth (Integrity, The Constitutional State, Health, and The Market), which we 
argue inform the reasoning on data authority in Danish written media. There is only limited agree-
ment among the people debating. Even without agreement, however, we end by suggesting that 
the public debate might have influenced the implementation of, and legislative framework for, 
personalized medicine in Denmark. We therefore conclude by suggesting to consider data author-
ity as a state of enduring conflict.



4 Public Understanding of Science 00(0)

2. Data authority and public debate

Although data infrastructures and lenient legislation are in place in Denmark, they are not the only 
factors affecting successful data integration. Data use presupposes authority to execute the desired 
tasks and to delegate this right to designated groups of people (Zambrano, 2001). Delegation is 
anything but trivial. Max Weber has argued that the basis of authority is that it is perceived as 
legitimate (Weber, 1959), that is, that the execution of power is perceived as reasonable, right, and 
just in the populace it affects (Troyer, 2007; Tyler, 2006). Weber argued that authority is con-
structed differently in different societies and during different periods: sometimes through cha-
risma, sometimes through tradition, and sometimes through legislation based on the rationality in 
a society (Weber, 1959). How do people in a digitally advanced and economically wealthy country 
like Denmark justify access to and use of data? How does data authority become contested or 
confirmed?

Contestation in relation to new technology has been a focal topic in the field of Public 
Understanding of Science (PUS). Martin Bauer et al. (2007) have, in their extensive examination 
of PUS research, described how policymakers and researchers often assume that citizens’ criticism 
of new technology is as associated with lack of scientific knowledge. In her 2015 publication 
Claire Marris argues that when skepticism is viewed in this way, as based on a knowledge deficit, 
policymakers construct publics and the criticism they pose as potentially dangerous for the devel-
opment of new technology. Maja Horst (2008) has pointed out that when people assume that skep-
ticism is caused by insufficient knowledge, they often suggest science education as a solution to 
contestation around science and technology. PUS researchers have worked to move beyond this 
“deficit model” of public opinion (Bauer, 2016). All knowledge, including scientific, is situated 
(Haraway, 1988). How people understand science is affected by several social factors, and skepti-
cism is often related to considerations other than level of scientific knowledge (Sturgis and Allum, 
2004; Wynne, 1992). In what has been called the constructivist model (Kerr et al., 2016) or critical 
PUS (Horst, 2008), publics are viewed as people with legitimate stakes and important inputs when 
it comes to the development of science and technology. With this movement, publics are increas-
ingly valued as lay experts (Kerr et al., 2016). Although scholars argue that the “deficit model” is 
still present in science communication (Simis et al., 2016) and public engagements (Marris, 2015), 
PUS has brought into the light how publics can hold valuable insights when it comes to the devel-
opment of new science and technology, albeit different insights than those that scientists’ can pro-
vide (Wynne, 2008).

The institutional engagement of the publics in the formation of new technology has also become 
an ideal in relation to personalized medicine (Budin-Ljøsne and Harris, 2015). However, citizens 
need not necessarily be engaged at a policy level; since the publics are closely bound up with new 
technology, they are naturally also involved in its development (Amelung and Machado, 2019). In 
this study, we focus on the people who themselves choose to express their opinion through a public 
debate and ask: What affects whether people perceive administrations,’ clinicians’, and research-
ers’ collection of, and access to, health data as reasonable, right, and just—that is, as legitimate?

To answer this question, we draw on the work of French sociologist Luc Boltanski and econo-
mist Laurent Thévanot. In their book On Justification: The Economies of Worth (Boltanski and 
Thévenot, 2006), they define orders of worth as ways of justifying action based on different “modes 
of reasoning” (Boltanski and Thévenot, 2006: 17). An order of worth involves criteria for evaluat-
ing what is reasonable, right, and just. It is a way of looking for expressions of what is perceived 
as the common good. Accordingly, orders of worth can be used to understand how people evaluate 
situations and what people see as valuable. Whereas Boltanski and Thévanot identify six specific 
orders of worth, we take inspiration from David Stark (2011) who suggests identifying different 
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orders of worth from various different empirical settings. We are interested in the values, attitudes, 
and convictions that inform how people reason on the key issue: who can and should access and 
process data. Therefore, we look at how the investments in the data integration needed to facilitate 
personalized medicine are justified in a public debate in Denmark. We explore when data access 
for different parties appears reasonable, right, and just, that it is how people or institutions gain 
what we term data authority.

Who participates in a public debate? In 1925, Walter Lippman challenged the idea of the public 
as one group (Lippmann, 1925), and John Dewey shortly after argued that multiple publics exist 
(Dewey, 1927). Already here, they questioned the division between a “general public” as a group 
of ignorant people with no opinion toward an issue and “stakeholders” with strong opinions toward 
a specific topic. In her re-actualization of the work of Lippman and Dewey Noortje Marres argues 
that publics emerge around issues. She argues that publics consist of people who are affected by a 
given issue (Marres, 2005). In line with this, Horst has argued that “the public” should be seen as 
changing groups of people emerging and dissolving (Horst, 2008). One single issue can also create 
multiple publics over time (Amelung and Machado, 2019). Databases and population cohorts that 
establish particular groups of people through data gathering come to construe publics of their own 
(Hinterberger, 2012). However, different constellations also emerge through different technologi-
cal mediations: television, newspapers, and social media platforms create different publics (Koed 
Madsen and Munk, 2019). Accordingly, not only issues but also technological platforms generate 
publics.

A public is thereby not a predefined group whose convictions can be captured and analyzed. 
Publics are analytical constructions emerging in reaction to, and in reflection of, issues and tech-
nological mediation (Birkbak, 2016). When we study a public debate about personalized medi-
cine, we therefore need to choose not only the specific issue for our focus, but also the 
technological platform through which we wish to study the issue, and we should not expect, or 
wish, to find a representative sample of a “total Danish public.” For this article, we decided to 
explore how data authority is negotiated by those who react to the issue of personalized medicine 
by articulating their opinion in national written media. The opinions expressed through the opin-
ion pieces and news articles included in this study thus constitute a particular public, which is 
not representative of all citizens, but informative about opinions curated by the media in which 
they appear.

3. Method and materials

The debate about personalized medicine in Denmark has unfolded in several forums, including 
televised and written media, radio programs, social media, the parliament, and professional circles. 
In this study, we focus our analysis on what we term “the curated written public debate.” It is the 
unsolicited opinions that people themselves decide to submit to written media to express a particu-
lar concern or perspective. We conceive of a debate as attempts by different people to promote 
opinions about a given topic, in this case through opinion pieces and newspaper articles. We wish 
to explore debate among people who seek to address the broader population and therefore concen-
trate on institutionally mediated communication with a national reach. This consists of news arti-
cles and opinion pieces written in the national Danish media, including daily papers, weekly 
magazines, and online media which have been through a form of curation of relevance by editors. 
Although different magazines and newspapers appeal to specific political stances, we try to take 
account of this by including all the national newspapers. We excluded regionally specific publica-
tions and magazines circulated only within specific professional circles or interest groups. In the 
following, we will refer to this curated written debate simply as “the debate.”
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Literature search

Data were collected from June 2015, when the first policy paper on personalized medicine was 
published, through April 2020. We used the database Infomedia which is specialized in media 
surveillance and has digitalized Danish media dating back to 1990. We used the following search 
words: “personlig medicin” (personalized medicine) and “genomcenter” (genome center) (in the 
various Danish spellings and deviations). The material included consists of 133 articles and opin-
ion pieces from 11 different news sources (Berlingske, BT, Den Offentlige, Danmarks Radio, 
Ekstrabladet, Information, Jyllandsposten, Politiken, Sundhedspolitisk Tidsskrift, Videnskab.dk 
and Weekendavisen). Since many of the documents are from web sources, page numbers do not 
follow quotations.

Coding

The coding had two stages. The first stage was inspired by what Adele Clarke calls situational map-
ping focusing on the interests of the speakers (Clarke, 2015) and was carried out as brainstorms on 
posters. After we used the situational map to stimulate critical thinking and challenge our preexist-
ing assumptions, we applied what Attride-Stirling terms Thematic Network Analysis (Attride-
Stirling, 2001). At this stage, we used the data analysis software NVivo 12 to structure the coding. 
We gathered subcategories into overall themes and only later organized the material into the four 
orders of worth (see below), which we argue are important for data authority. We returned to the 
situational map several times during the coding process to revisit previous ideas, to challenge our 
thematic network, and to secure an overview of the material.

Our first and primary finding in this coding process was that the debate about personalized 
medicine revolved around the legitimacy of data integration and was thereby basically a debate 
about data authority. In the thematic coding, we then identified four orders of worth used to justify 
or challenge particular forms of access or use. One order of worth, which we call Integrity, was 
especially prevalent in the debate and is presented in its own section. The other three—Constitu-
tional State, Health, and The Market—are described afterward. Before we unfold the different 
orders of worth, we will describe the material included in the analysis.

4. The contours and participants in the curated written debate

The curated written debate included in this study consists of 83 opinion pieces and 63 news arti-
cles. As apparent from Figure 1, the contributions did not occur evenly within the timeframe of the 
study. Rather, it seems that the contributions are centered around political initiatives to realize 
personalized medicine, and in particular in time periods where these initiatives are still open for 
change. There was a clear rise in contributions to the debate in the time after the draft legislation 
and before the modified legislation was passed.

It was not all kinds of citizens who took part in the curated written debate. The opinion pieces 
and articles we have studied come from a relatively small group of people, a group with certain 
positions relevant in relation to personalized medicine. As apparent from the quotations below, 
many names appear several times. Accordingly, the debate contains the views of a small group of 
clinicians, policymakers, patient organizations, and university professors—all people or institu-
tions with a professional interest in personalized medicine. People who do not hold such profes-
sional positions—the patients or potential patients—did not participate in this debate. Accordingly, 
the opinions presented in the following, are the opinions of people who have an professional inter-
est in personalized medicine. What, then, affects perceptions of data authority in this particular 



Skovgaard and Hoeyer 7

F
ig

ur
e 

1.
 N

um
be

r 
of

 a
rt

ic
le

s 
ov

er
 t

im
e 

w
ith

 p
ol

iti
ca

l i
ni

tia
tiv

es
 r

eg
ar

di
ng

 p
er

so
na

liz
ed

 m
ed

ic
in

e.



8 Public Understanding of Science 00(0)

public? Who do they think should access data, for which purposes and under which regulatory 
framework, and why?

5. Integrity

The key questions about who gains access to which information and how this should be regulated 
were often debated in a language of respect for the Integrity of the individual. It was the order of 
worth mentioned by most participants in our material. Integrity as expressed in the debate consists 
of privacy and the right to act autonomously. Everybody seemed to agree on the inviolability of 
the individual and that efforts to realize personalized medicine should respect this. However, what 
this should entail in practice caused considerable dispute. Some saw increased state collection of 
data as problematic per se, while others argued that the new initiatives taken to implement person-
alized medicine will help secure privacy thanks to enhanced technological protective measures. 
The order of worth which we term “integrity” is also about procedures regulating who should 
decide who can access data on an individual. Here people debate which procedures best secure 
respect for the autonomy of individuals, primarily focusing on consent and opt-out measures. In 
relation to the use of genetic tests in treatment and the storage of genetic data for potential reuse, 
there was no question as to whether consent should be sought. However, what a satisfactory con-
sent entails is not straightforward. In the following, we describe the opinions about privacy and 
autonomy separately.

Privacy

For many contributors to the discussion, it was crucial that storage and use of health and genetic 
data do not come at the expense of privacy. However, whose access should be prevented to secure 
individual privacy was contested. Genetic data were seen as the “main key to the life and existence 
of every single citizen” (Beich and Birk Kristiansen, 2018), and the right to privacy is argued to be 
a “human right” (Beich and Birk Kristiansen, 2018). To some, the mere collection of health data 
threatens privacy because it was seen as a part of the “surveillance happening drop by drop” in 
Denmark (Lyhne, 2018). The measures taken to realize personalized medicine are described in line 
with other public initiatives for data pooling, and some argued that “Denmark is opening the way 
for a surveillance society” (Politiken, 2018). To the people who were worried about surveillance, 
it was seen as problematic that the state has access to health and genetic information about citizens. 
In an opinion piece, two general practitioners (GPs) wrote,

Prevention in recent years is increasingly aimed at the individual. The state cannot regulate at a citizen 
level, that is illegal. However, through research you can nevertheless be allowed to make individual 
profiling about single citizens. In that way it is often the research aim that opens the door to the Danish 
register data, making it possible to pool and withdraw data without consent. (Birk Kristiansen and 
Jeppesen, 2018)

Others feared that groups other than the state, namely, private companies or IT (Information 
Technology) criminals, can access data. The head of the IT Political Association of Denmark was 
cited to say,

My great fear is that information is just going to be registered in big databases where all of it can be pooled. 
That would be a major catastrophe because we will have a ticking bomb in our hands—and it will simply 
be a matter of time before the information is leaked. (Jesper Lund cited in Jensen, 2017)
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For the group of people who used this line of argument, protecting privacy was seen largely as 
a question of trustworthy data security. However, many questioned whether data can ever really be 
secured and hence saw the collection of data in itself as problematic. A third group of people did 
not see the collection of, or access to, data in relation to personalized medicine as challenging the 
privacy of individuals. On the contrary, this group argued that the National Genome Center, the 
institution responsible for centralized storage of genetic data, is a part of the solution to secure 
privacy, rather than an initiative that will make storage insecure. A politician was quoted explain-
ing that “Today (. . .) the security level is uneven” (Kirsten Norman cited in Stryhn Kjeldtoft, 
2018). She argued that the centralization of data in a National Genome Center would secure “a 
higher, uniform security level” and thereby help secure the privacy of individuals (Kirsten Norman 
cited in Stryhn Kjeldtoft, 2018).

In short, people who participated in this debate agreed that respect for privacy is decisive for 
data authority, but disagreed on which types of access by whom could be seen as a breach of pri-
vacy. While some feared surveillance from the state, others problematized potential access from 
stakeholders with commercial interests—and yet others saw investments in personalized medicine 
as steps toward securing privacy through technological means.

Autonomy

The sentiment that personalized medicine must respect autonomy was manifested through debates 
about consent and the right not to know. There seemed to be a general agreement that consent 
should be sought, but there were different notions about what counts as sufficient consent. The 
debate about consent was messy and people with disparate opinions accused each other of spread-
ing myths and misinformation. This might partly be due to the change in the law regulating infor-
mation given in relation to genetic testing described in the introduction so that it is now mandatory 
for health professionals to inform about the possibility to opt out. But, as will become apparent in 
the following, the messiness is also likely to have arisen from people’s strong emotions about how 
the regulation of collection, storage, and use of genetic data should look to secure individual auton-
omy. Some argued that autonomy is respected when patients consent to treatment that involves the 
sequencing of genetic material. Two representatives from a Patient Organization wrote, “Patients 
always have to consent to receive treatment. That is a constituted right in Denmark which is called 
informed consent in the Health Care Act” (Hersom and Freil, 2017). They continued the opinion 
piece with the argument that a healthcare sector, to maintain full functionality, requires data to be 
stored. In addition, they argued that access to data is necessary if we are to ensure high-quality care 
and develop new medicine. Furthermore, some argued that the possibility to opt out of one’s 
genetic data being used for research, something which in Denmark is only possible for genetic 
information, tissue and blood samples, is a measure which additionally secures that autonomy is 
being respected. A former health minister wrote, “The patients can choose themselves that genetic 
information is only allowed to be used for the purpose of the person’s own treatment. Consequently, 
you can say no to the information being used for research and statistics” (Nørby, 2019). Others 
argued that opt-out is not sufficient to count as consent for the storage of genetic information:

First of all it is not true consent but only a possibility to opt out, and this is only possible if you know that 
your data are being transferred to the center at all. Secondly, this opt-out is only possible after the data is 
gathered in the center (Beich and Birk Kristiansen, 2017).

The two GPs who wrote this opinion piece, along with multiple others in the debate, were not 
convinced that opt-out respects the autonomy of the individual. They were already discontent with 
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the existing system and used this new initiative to problematize the existing modus operandi where 
patients themselves had to find out about the opt-out register. Besides, opt-out was seen as prob-
lematic by the two GPs because patients could not, and still cannot, prevent genetic information 
gathered in relation to treatment from being transferred to the center. The fact that genetic data are 
going to be stored for possible use in quality assessment, for future treatment, or in case of com-
plaints—even if the individual opts out of data being used for other purposes than treatment—
caused them to argue that the consent procedure is a “pseudo blocking” (Beich and Birk Kristiansen, 
2018). They see it as a pseudo-blocking because patients cannot prevent genetic information from 
being used for all purposes other than treatment, despite opting out. This concern was echoed by 
several patient organizations who in a joint letter wrote that it “leaves patients no choice” (Huniche 
et al., 2018) but to accept that the genetic data are stored. This is because the only way to prevent 
the storage of genetic information is by declining treatment that involves genetic sequencing. 
However, the two GPs cited above did not only find it problematic that genetic data were collected 
without consent. They also took the debate on personalized medicine as a chance to voice their 
dissatisfaction with the fact that multiple forms of routine data about patients can be correlated 
without consent (Beich and Birk Kristiansen, 2018).

Another theme discussed in relation to autonomy is the right not to know, and this revolved 
around protecting individuals from unwanted information about the risk of disease. Specifically, 
it was about the individual’s right not to receive information on secondary findings in relation 
to genetic sequencing, although researchers or clinicians might have access to this information. 
Three geneticists wrote, “Patients’ autonomy is also secured through their possibility to choose 
whether they want knowledge about secondary findings” (Østergaard et al., 2018). In the debate 
there seemed to be broad agreement that it is important to respect the right not to know and it 
was often, as in the quotation above, tied to the autonomy of the individual. However, second-
ary findings potentially have implications beyond the individual since they can result in infor-
mation about hereditary genetic disease. While the right not to know was relatively uncontested 
in the debate, multiple notions of what it takes to respect the autonomy of the individual were 
expressed.

In sum, for collection, storing, access, use, and distribution of data to be perceived as legiti-
mate by this select group of stakeholders, the integrity of individuals needs to be respected. While 
people agree on this, they disagree about what this implies in terms of practical solutions just as 
they disagree on the meaning of the words “privacy” and “autonomy.”

6. Legislation and the importance of purpose

Three other orders of worth also inform perceptions of data authority: The first of these relates to 
the importance of The Constitutional State to manage data integration. The other two relate to the 
purposes for which data are used. Where one purpose—the one related to Health—can help legiti-
mize the data authority purposes that are related to commercialization and economic profit chal-
lenges it, as will be described below.

The constitutional state

To some, data authority was a question of adequate legislation. However, some challenged this 
with reference to the flexibility inherent in the law. To those who saw the legislation as a way of 
securing legitimate data collection and use, it became a question of whether the constitutional state 
takes charge of setting a framework for the new technology. A policymaker and a clinical doctor 
wrote,
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The solution is to make rules and some secure framework for the development of personalized medicine 
and besides this to include patients in a whole new way from what is being done today. As we see it, this 
has to happen through a combination legislation which clearly states the rules for sharing of health data, 
including rules for consent and protection of privacy, and some agreements on information and ethics. 
(Hersom and Ullum, 2016)

In this opinion piece, we see how a policymaker and a clinical doctor argued that proper legisla-
tion can solve the problems around the elements of data authority relating to sharing, consent, 
access, and protection of privacy, as well as solving the ethical challenges personalized medicine 
gives rise to. This rationale could not justify to all participants in the debate the implementation of 
personalized medicine:

There is no future guarantee that all purposes are equally good, and after the data are collected in the first 
place, the law can always be changed. There is no guarantee that some future Folketing [the Danish 
Parliament] is not going to liberalize the rules for blocking [of data] in for instance ten or 50 years. (Beich 
and Birk Kristiansen, 2017)

The possibility to change the law in the future led these two GPs to argue that the legislation 
adopted today will not protect from future harm because the law changes according to the existing 
normativity in society. By criticizing the law’s ability to regulate personalized medicine in the long 
term, they also seem to argue that although values and norms in society might change, their own 
perception of what it takes to respect integrity will not. That legislation can mitigate the risks of 
personalized medicine therefore did not justify, for all people in the debate, the comprehensive 
collection and sharing of data.

Health

The purposes for which data are going to be used affected whether the collection, storage, and use 
of data were perceived as legitimate. In the debate, there was a general sentiment that data integra-
tion should be used for purposes that benefit the health of the population, yet there was no agree-
ment on how to do this in practice. Many expected personalized medicine to underpin the health of 
the population and praised implementation based on expectations of better healthcare:

We dare promise that we have the potential to create a medical revolution where we can design treatments 
that in a new way help the individual and avoid a massive overconsumption of ineffective treatments and 
the side effects they might have. (Flyvberg et al., 2015)

What counts as population health here is ambiguous: It can be collective health thanks to better 
health services, while for others it is the health of the individual which matters, and population 
benefits only arise as a form of accumulation of individual benefits. The manager of the Danish 
Medicines Agency wrote,

The medicine of the future is “tailored to the individual”—also called personalized medicine or more 
precisely precision medicine. That is, medicine which is developed to be able to be adjusted to the single 
individual’s genes, physiology and lifestyle. We have to leave the one-size-fits-all mindset where all get a 
standardized treatment regardless of gender, genetics, age, lifestyle etc. (Senderovitz, 2018)

While no one openly contested the value of promoting better health, some challenged the claim 
that personalized medicine can really deliver that. People who doubted the efficacy of personalized 
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medicine often pointed to expenditure and argued that the returns to the health of the population 
are uncertain, such as in this opinion piece from two professors: “Though it sounds appealing, there 
is limited knowledge on whether personalized medicine will lead to better treatment or only make 
it more expensive” (Linnberg and Jørgensen, 2016). The two professors continue to argue that 
Denmark should instead invest in preventive measures such as those targeting smoking and 
obesity.

The very reasoning behind collective health benefits and more effective service delivery is in 
this way disputed in the body of opinion we surveyed: There is agreement on the order of worth, 
but disagreement about the ability of personalized medicine to deliver. Although benefiting the 
health of the general population seemed like a purpose which secures data authority, not everyone 
in the debate shared the conviction that personalized medicine is able to do that. In fact, to some, 
the purposes that legitimize access to and use of health data are the very same as others invoke 
when contesting access to and use of health data.

The market

While securing a healthy population was almost universally agreed to be a legitimate use of data, 
economic growth was not—in this debate—considered to be a legitimate purpose. Arguments with 
roots in utility maximization and the economic value of things were problematized. Despite this, 
some did argue that the healthcare sector can save money and increase economic growth through 
investments in personalized medicine. Two policymakers wrote,

It will benefit patients through more effective medicine and earlier preventive efforts based on research. 
But it will also prepare the ground for [economic] growth and help Danish biotech and pharmaceutical 
companies to develop those new treatment which can be beneficial for patients (Løhde and Hansen, 2016)

However, people who used this rationale normally had a twofold argument: For instance, we 
can save lives and earn money, or we can enhance research and save money. The Market rationale 
could not alone justify personalized medicine and was subordinated to other rationales. Many 
viewed profit motives a key argument against personalized medicine, such as in an opinion piece 
by a politician:

Commercial dreams about [economic] growth and the prospect of economic benefits are the pivotal points 
of the state’s plan to exploit Danes’ health data and the mapping of the Danes’ DNA profiles in the National 
Genome Center (. . .). As patient, you might imagine that the state invests money for the sake of the 
patients with purpose of achieving better treatment. (. . .) Here [in a governmental report] the focus is on 
creating jobs, and on secondary economic effects and growth in GDP. (Kjær, 2016)

This politician challenged the legitimacy of using health and genetic data for the purpose of 
economic growth. That potential profit could not justify the implementation of personalized medi-
cine was also obvious when health researchers and policymakers in a joint opinion piece, as a 
reaction to the accusation of the profit motive behind the introduction of personalized medicine, 
wrote, “They [health information data] are not going to be used as a commodity (. . .). They are 
going to be used to develop new treatments for the Danes” (Ullum et al., 2018). Here we see how 
accusations of motivation based on market values were met with assurances that personalized 
medicine would offer new treatments to patients. Actions taken based on marketplace rationale 
alone challenged data authority understood as legitimate access, use, storage and distribution of 
health data. It is the only order of worth where there seemed to be a general agreement, and yet 
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some sought to suggest that economic profit also could arise along with beneficial outcomes, but 
without serving as a motivation.

7. Discussion

In the course of studying the debate on personalized medicine, integrity, autonomy, and privacy 
became key topics, around which strong support aligned. Yet ambiguity remained as to what the 
support of these orders of worth should imply at a practical level. The inherent disagreement about 
how to respect Integrity, how and whether The Constitutional State can mitigate potential harm 
caused by the data integration needed for personalized medicine, and how best to secure the Health 
of the population showed that conditions for what might be considered legitimate access, use, stor-
age, and distribution of health data were not stable. Data authority seems to be a matter of degree 
and not something which is there or absent.

The specific public we have studied through an analysis of the written curated debate mainly 
featured people who are professionally involved with personalized medicine. The orders of worth 
affecting data authority found in this public might therefore not be applicable to publics made up 
by patients, potential patients, or their relatives and who may have other considerations when 
deciding on when they think access to, and use of, health and genetic data is reasonable, right, and 
just. However, even within this selective group, participants do not view data authority in a homo-
geneous way. Although people share a professional interest in personalized medicine, they do not 
necessarily share ideas about what counts as legitimate data collection and use. Furthermore, simi-
lar orders of worth can give rise to different positions on the practical implications to be derived 
from these rationalities. Despite lack of agreement on how to secure legitimate data collection and 
use, we would like to suggest that the debate in itself might have had implications for the develop-
ment of personalized medicine in Denmark, and more specifically on the legislation on consent and 
use of genetic material.

Modification of the legal framework in the course of the debate

As described in the introduction, the first legislative proposal to promote personalized medicine in 
Denmark extended the lenient legal framework regarding the reuse of health data for research pur-
poses to genomic medicine. This draft suggested that the responsibility for knowing about the right 
to opt out of genetic data being reused for research should rest with the patient (Ministry of Health 
and Elderly Affairs, 2017b). However, in the revised law, which was presented to the parliament in 
February 2018 and passed in May 2018, a new section was added that patients have to be informed 
about the possibility of opting out through “The Tissue Application Register” (Ministry of Health 
and Elderly Affairs, 2018b §29a). This only applies for genetic information. Thereby, the new leg-
islation installs a form of genetic exceptionalism (Ó Cathaoir, 2019). In the debate, however, we 
saw concerns about existing practices around all types of data reuse, including other types of tis-
sue-based research and routine health data. The political reaction nevertheless narrowed down to 
what was needed to pass the law needed for establishing the National Genome Center. The changes 
in the final law can be interpreted as a reaction to the debate, although we cannot claim a causal 
link. However, it seems that a call for autonomy and privacy has translated into a changed empha-
sis on helping individuals to make their own choices, but only in relation to genomic medicine. 
Whether these are truly meaningful choices in practice is another issue.

We have seen that orders of worth relating to the promotion of population health are strong and 
that many clearly feel unease about the potential for economic profit based on health data. However, 
the law was implemented without stipulating tighter regulation of the profit motive, and to the best 
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of our knowledge, the plans of actions have seen no changes in relation to the promotion of indus-
try access to data. On the contrary, in 2021, the government issued a new life science strategy with 
the ambition of increasing “fast and easy access” for industrial stakeholders to health data in 
Denmark (Regeringen, 2021). It appears that public debate cannot affect everything. It would not 
be the first time that individual autonomy has captured the agenda in relation to ethical and politi-
cal issues in medicine, and marginalized other social, economic, and political disagreements 
(O’Neill, 2002).

Although personalized medicine increasingly blurs the boundaries between research and clinic, 
policies regulating the necessary data access seek to retain the distinction. As of 15 June 2020, the 
use of genetic information gathered in relation to treatment for research requires ethical committee 
approval, since it is considered sensitive bioinformatic data (National Committee on Health 
Research, 2020). At the same time, we see efforts to ease access to genetic information for health 
professionals in the clinic (Committee of Health and Elderly Affairs, 2020). However, the debate 
analyzed in this article does not indicate that concerns are specifically related to access for research-
ers. On the contrary, there is a general sentiment that data should be used to benefit the health of 
the general population—something that research can advance. Paradoxically, the policy response 
now potentially impedes public research aimed at furthering population health by making proce-
dures for access to data difficult for them, as people are now actively invited to opt-out of research. 
Opt-out has become a generic choice, which does not allow patients to distinguish between differ-
ent motives, researchers, and public and private stakeholders.

8. Conclusion

In this article, we have offered insights into the making of data authority in Denmark, understood 
as the authority to decide who should access data, for which purposes, and under which regulatory 
framework. We have done this by looking for orders of worth in a public debate about personalized 
medicine. We have described four orders of worth (Integrity, The Constitutional State, Health, and 
The Market) which in different ways affect perceptions of the legitimacy of collection of, access 
to, and use of health data. The debate indicates a general sentiment about the need to respect 
Integrity, understood as respect for privacy and autonomy, yet people hold disparate notions of 
what these terms imply at a practical level. In the order of worth we call The Constitutional State 
we described how some think that proper legislation can secure data authority, while the possibility 
of changing the law later made others question whether legislation can mitigate potential harms of 
personalized medicine. The purposes for which data are used also matter. While using data for the 
purpose of benefiting the health of the general population seems to sustain data authority, the use 
of data for the purpose of economic growth challenges this authority. Accordingly, the public 
debate in Denmark, as presented within news media, was not a forum where an agreement on what 
counts as legitimate data collection and use could be reached.

The legislative changes that came about in the course of the debate brought about a changed 
emphasis on helping individuals to make their own choices in relation to genetic testing. It has 
changed the conditions under which personalized medicine will develop in Denmark—both as 
clinical practice (clinicians have to talk about the opt-out framework) and as research opportunity 
(which data will be available). This suggests that debates about data authority are also a part of the 
development of personalized medicine. However, we have also pointed to the limitations of impact 
from a debate. Concerns in relation to the potential economic benefits from health data and requests 
for opt-in solutions are articulated without affecting the implementation of personalized medicine. 
One could see this as a challenge to data authority, but perhaps we should instead see the clear 
articulation of many different views as part of establishing authority. It is obvious that there cannot 
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be agreement among all and thereby choices and priorities become necessary. This leads us to sug-
gest that data authority rests on enduring tension between conflicting values. Tensions need not 
undermine new technology but might contribute to the type of data authority that emerges in 
response to the new technology.

The concerns in relation to commercial involvement that are expressed in this study are a reit-
eration of concerns expressed in surveys and qualitative studies of public opinion on the use of 
health data for purposes other than treatment (Skovgaard et al., 2019). Therefore, the selective 
Danish legislative response to the public concerns articulated, where the focus is on issues relating 
to integrity and autonomy—while concerns relating to economics, profit, and who should have 
access are disregarded—might pose a threat to the long-term sustainability of data integration. 
There is reason to go deeper into the justification of commercial involvement and address—rather 
than neglect—these controversial issues. An acceptance of enduring tensions and unresolvable 
conflict as constitutive of data authority might make open engagement with protests less threaten-
ing for authorities. It might even facilitate a more open debate about commercial stakeholders and 
profit motives when it comes to future uses of health data.

Acknowledgements

We would like to thank Henriette Langstrup, Ivana Bogicevic and Zainab Afshan Sheikh who commented on 
an earlier version of this article with highly constructive feedback.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publi-
cation of this article.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publica-
tion of this article: The authors received funding from the Carlsberg Foundation (CF17-0016) and from the 
European Research Council (ERC) under the European Union’s Horizon 2020 research and innovation pro-
gram (grant agreement number 682110).

ORCID iDs

Lea L Skovgaard  https://orcid.org/0000-0001-5491-6928

Klaus Hoeyer  https://orcid.org/0000-0002-2780-4784

References

Amelung N and Machado H (2019) Affected for good or for evil: The formation of issue-publics that relate to 
the UK National DNA Database. Public Understanding of Science 28(5): 590–605.

Attride-Stirling J (2001) Thematic networks: an analytic tool for qualitative research. Qualitative Research 
1(3): 385–405.

Bauer MW (2016) Results of the essay competition on the “deficit concept.” Public Understanding of Science 
25: 398–399.

Bauer MW, Allum N and Miller S (2007) What can we learn from 25 years of PUS survey research? Liberating 
and expanding the agenda. Public Understanding of Science 16: 79–95.

Bauer S (2014) From Administrative Infrastructure to Biomedical Resource: Danish Population Registries, 
the “Scandinavian Laboratory,” and the “Epidemiologist’s Dream.” Science in Context 27(2): 187–213.

Beich A and Birk Kristiansen T (2017) Watch out: Big Brother is coming. The State wants to steal 
your DNA information. Politiken, 17 February. Available at: https://politiken.dk/debat/kroniken/
art6186127/Big-Brother-n%C3%A6rmer-sig.-Staten-vil-stj%C3%A6le-dine-dna-oplysninger

https://orcid.org/0000-0001-5491-6928
https://orcid.org/0000-0002-2780-4784
https://politiken.dk/debat/kroniken/art6186127/Big-Brother-n%C3%A6rmer-sig.-Staten-vil-stj%C3%A6le-dine-dna-oplysninger
https://politiken.dk/debat/kroniken/art6186127/Big-Brother-n%C3%A6rmer-sig.-Staten-vil-stj%C3%A6le-dine-dna-oplysninger


16 Public Understanding of Science 00(0)

Beich A and Birk Kristiansen T (2018) Doctors: the State wants to register your DNA. It is a danger-
ous course when the data security is not of the highest quality. Politiken, 19 March. Available at: 
https://politiken.dk/debat/kroniken/art6386948/Staten-vil-registrere-din-DNA.-Det-er-en-farlig-kurs-
n%C3%A5r-sikkerheden-ikke-er-i-top

Birk Kristiansen T and Jeppesen T (2018) Your DNA for sale: the State wants to profit on DNA, health data 
and human trials. Den Offentlige, 26 March. Available at: https://www.denoffentlige.dk/din-dna-til-
salg-staten-vil-tjene-paa-dna-sundhedsdata-og-forsoeg-paa-mennesker

Birkbak A (2016) Caring for publics: How media contribute to issue politics. PhD Thesis, Aalborg University, 
Aalborg.

Boltanski L and Thévenot L (2006) On Justification: Economies of Worth. Princeton, NJ: Princeton University 
Press (Princeton Studies in Cultural Sociology).

Budin-Ljøsne I and Harris JR (2015) Ask not what personalized medicine can do for you—Ask what you can 
do for personalized medicine. Public Health Genomics 18(3): 131–138.

Clarke AE (2015) From grounded theory to situational analysis what’s new? Why? How? In: Friese C and 
Washburn R (eds) Situational Analysis in Practice: Mapping Research with Grounded Theory. Los 
Angeles, CA: Routledge, pp. 84–118.

Committee of Health and Elderly Affairs (2020) Suggestion to change the Health Act (Digital addenda to 
the Health Insurance Card, update of the aim and tasks of Statens Serum Institut, authorized health 
professionals’ ability to use health data from NGC in patient treatment to support decision making. 
Available at: https://www.ft.dk/samling/20201/lovforslag/l63/index.htm#:~:text=Med%20lovforsla-
get%20g%C3%B8res%20det%20muligt, at%20modtage%20ydelser%20efter%20sundhedsloven.

Dewey J (1927) The Public and Its Problems: An Essay in Political Inquiry (ed. ML Rogers). Athens, OH: 
Swallow Press.

Dickenson D (2013) Me Medicine vs. We Medicine: Reclaiming Biotechnology for the Common Good. New 
York, NY: Columbia University Press.

Flyvberg A, Ullum H and Jylling E (2015) Chronicle: a revolution in the field of pharmaceuticals. 
Jyllandsposten, 24 November. Available at: https://jyllands-posten.dk/debat/kronik/ECE8241497/en-
revolution-paa-medicinomraadet/

Franklin S (2003) Ethical biocapital. New strategies of cell culture. In: Franklin S and Lock M (eds) Remaking 
Life and Death. Toward and Anthropology of the Biosciences. Santa Fe, NM: School of American 
Research Press/James Currey, pp. 97–127.

Frost and Sullivan (2017) Digitilization in Healthcare: Emergence of Digital Health Portals. Mountain View, 
CA: Frost and Sullivan.

Haraway D (1988) Situated knowledges: The science question in feminism and the privilege of partial per-
spective. Feminist Studies 14: 575.

Hersom C and Freil M (2017) Your genome can secure better treatment for you. Berlingske, 18 December. 
Available at: https://www.berlingske.dk/kronikker/din-arvemasse-kan-sikre-dig-bedre-behandling

Hersom C and Ullum H (2016) Denmark is falling behind in the next medical revolution. Berlingske, 12 
December. Available at: https://www.berlingske.dk/kronikker/danmark-halter-bagefter-den-naeste-
medicinske-revolution

Hinterberger A (2012) Publics and populations: The politics of ancestry and exchange in genome science. 
Science as Culture 21(4): 528–549.

Holm S and Ploug T (2017) Big data and health research—The governance challenges in a mixed data econ-
omy. Journal of Bioethical Inquiry 14(4): 515–525.

Hood L and Flores M (2012) A personal view on systems medicine and the emergence of proactive P4 medi-
cine: predictive, preventive, personalized and participatory. New Biotechnology 29(6): 613–624.

Horst M (2008) Articulations of social and natural order in mass mediated representations of biotechnology. 
PhD Thesis, Copenhagen Business School, Copenhagen.

Huniche T, Bang N, Sørensen A, Kronmann A, Ulstrup A, Skarsholt Jørgensen A,  et al. (2018) Patientforeninger 
foreslår etisk nævn om sundhedsdata. Den Offentlige, 15 May. Available at: https://www.denoffentlige.
dk/patientforeninger-foreslaar-etisk-naevn-om-sundhedsdata

https://politiken.dk/debat/kroniken/art6386948/Staten-vil-registrere-din-DNA.-Det-er-en-farlig-kurs-n%C3%A5r-sikkerheden-ikke-er-i-top
https://politiken.dk/debat/kroniken/art6386948/Staten-vil-registrere-din-DNA.-Det-er-en-farlig-kurs-n%C3%A5r-sikkerheden-ikke-er-i-top
https://www.denoffentlige.dk/din-dna-til-salg-staten-vil-tjene-paa-dna-sundhedsdata-og-forsoeg-paa-mennesker
https://www.denoffentlige.dk/din-dna-til-salg-staten-vil-tjene-paa-dna-sundhedsdata-og-forsoeg-paa-mennesker
https://www.ft.dk/samling/20201/lovforslag/l63/index.htm#:~:text=Med%20lovforslaget%20g%C3%B8res%20det%20muligt, at%20modtage%20ydelser%20efter%20sundhedsloven
https://www.ft.dk/samling/20201/lovforslag/l63/index.htm#:~:text=Med%20lovforslaget%20g%C3%B8res%20det%20muligt, at%20modtage%20ydelser%20efter%20sundhedsloven
https://jyllands-posten.dk/debat/kronik/ECE8241497/en-revolution-paa-medicinomraadet/
https://jyllands-posten.dk/debat/kronik/ECE8241497/en-revolution-paa-medicinomraadet/
https://www.berlingske.dk/kronikker/din-arvemasse-kan-sikre-dig-bedre-behandling
https://www.berlingske.dk/kronikker/danmark-halter-bagefter-den-naeste-medicinske-revolution
https://www.berlingske.dk/kronikker/danmark-halter-bagefter-den-naeste-medicinske-revolution
https://www.denoffentlige.dk/patientforeninger-foreslaar-etisk-naevn-om-sundhedsdata
https://www.denoffentlige.dk/patientforeninger-foreslaar-etisk-naevn-om-sundhedsdata


Skovgaard and Hoeyer 17

Jasanoff S (ed.) (2011) Refraiming Rights: Bioconstitutionalism in the Genetic Age. Cambridge, MA: MIT 
Press.

Jensen JH (2017) The Medical Associations warns: The State wants to take your DNA - without asking you. 
Ekstrabladet, 12 March. Available at: https://ekstrabladet.dk/nyheder/samfund/laegeforening-advarer-
staten-vil-tage-din-dna-uden-at-spoerge-dig/6940764

Kerr A, Cunningham-Burley S and Amos A (2016) The new genetics and health: Mobilizing lay expertise. 
Public Understanding of Science 7(1): 51–60.

Kjær T (2016) Acknowledge the interests of the pharmaceutical industry. Information, 31 December. 
Available at: https://www.information.dk/debat/2017/01/personlig-medicin-patientens-interesse

Koed Madsen A and Munk AK (2019) Experiments with a data-public: Moving digital methods into proxim-
ity with political practice. Big Data & Society 6: 1–14.

Løhde S and Hansen B (2016) On the way towards a more personalized treatment. Jyllandsposten, 24 
December. Available at: https://jyllands-posten.dk/debat/breve/ECE8388765/paa-vej-mod-mere-
personlig-behandling-af-de-syge/

Linnberg A and Jørgensen T (2016) Give us a healthier population. Jyllandsposten, 21 November. Available 
at: https://jyllands-posten.dk/debat/kronik/ECE9169164/giv-os-en-sundere-befolkning/

Lippmann W (1925) The Phantom Public. New Brunswick, NJ: Transaction Publishers.
Lyhne A (2018) Debate: the surveillance happening drop by drop is dangerous. Berlingske, 1 November. 

https://www.berlingske.dk/kommentatorer/den-drypvise-overvaagning-er-farlig
Marres N (2005) Issues spark a public into being: A key but often forgotten point of the Lippmann-Dewey 

debate. In: Latour B and Weibel P (eds) Making Things Public: Atmospheres of Democracy. Karlsruhe; 
Cambridge, MA: MIT Press. Available at: https://opencuny.org/pnmarchive/files/2019/01/Marres-
Issue-Spark-a-Public.pdf

Marris C (2015) The construction of imaginaries of the public as a threat to synthetic biology. Science as 
Culture: 24: 83–98.

Ministry of Health and Elderly Affairs (2016) National Strategy for Personalized Medicine 2017-2020. 
Available at: https://ngc.dk/om-ngc/national-strategi-for-personlig-medicin-2017-2020

Ministry of Health and Elderly Affairs (2017a) Act on Research Ethics Review of Health Research Projects. 
Available at: https://www.retsinformation.dk/api/pdf/216173

Ministry of Health and Elderly Affairs (2017b) L 146 Suggestion to change the Health Act. Available at: 
https://www.ft.dk/samling/20171/lovforslag/l146/som_fremsat.htm

Ministry of Health and Elderly Affairs (2018a) The Health Act. https://www.retsinformation.dk/eli/
lta/2018/191

Ministry of Health and Elderly Affairs (2018b) L 146 Legislation to change the Health Act (Organiseringen 
i Sundheds- og Ældreministeriet, oprettelse af Nationalt Genomcenter m.v.). Available at: https://www.
ft.dk/samling/20171/lovforslag/l146/index.htm

National Institutes of Health (2020) National Institutes of Health (NIH) — All of Us. Available at: https://
allofus.nih.gov/ (accessed 9 September 2020).

National Committee on Health Research (2020) What do I have to report. Available at: https://www.nvk.dk/
forsker/naar-du-anmelder/hvilke-projekter-skal-jeg-anmelde (accessed 11 September 2020).

NHS England (2016) Improving Outcome through Personalised Medicine. London: NHS England.
Nørby ET (2019) Mistrust towards the Health Data Policy of the Government is without substantiation. 

Belingske, 28 February. Available at: https://www.berlingske.dk/kommentarer/mistro-til-regeringens-
sundhedsdataudspil-uden-underbygning

Ó Cathaoir KE (2019) In search of solidarity: Personalised medicine in Denmark. Nordisk Socialrättslig 
Tidskrift 2019(21–22): 65–95.

O’Neill O (2002) Autonomy and Trust in Bioethics. Cambridge: Cambridge University Press.
Østergaard E, Risom L and Gerdes AM (2018) Chronicle: Genome-analyses is an invaluable tool. Kristeligt 

Dagblad, 26 March. Available at: https://www.kristeligt-dagblad.dk/kronik/genom-analyser-er-et-uvur-
derligt-medicinsk-redskab

Politiken (2018) Newsletter for Tech and Knowledge: Denmark is beginning to become a surveillance 
society. Politiken, 5 March. https://politiken.dk/nyhedsbreve/mine/nyhedsbrev_tech_og_viden/arti-
cle6366641.ece

https://ekstrabladet.dk/nyheder/samfund/laegeforening-advarer-staten-vil-tage-din-dna-uden-at-spoerge-dig/6940764
https://ekstrabladet.dk/nyheder/samfund/laegeforening-advarer-staten-vil-tage-din-dna-uden-at-spoerge-dig/6940764
https://www.information.dk/debat/2017/01/personlig-medicin-patientens-interesse
https://jyllands-posten.dk/debat/breve/ECE8388765/paa-vej-mod-mere-personlig-behandling-af-de-syge/
https://jyllands-posten.dk/debat/breve/ECE8388765/paa-vej-mod-mere-personlig-behandling-af-de-syge/
https://jyllands-posten.dk/debat/kronik/ECE9169164/giv-os-en-sundere-befolkning/
https://www.berlingske.dk/kommentatorer/den-drypvise-overvaagning-er-farlig
https://opencuny.org/pnmarchive/files/2019/01/Marres-Issue-Spark-a-Public.pdf
https://opencuny.org/pnmarchive/files/2019/01/Marres-Issue-Spark-a-Public.pdf
https://ngc.dk/om-ngc/national-strategi-for-personlig-medicin-2017-2020
https://www.retsinformation.dk/api/pdf/216173
https://www.ft.dk/samling/20171/lovforslag/l146/som_fremsat.htm
https://www.retsinformation.dk/eli/lta/2018/191
https://www.retsinformation.dk/eli/lta/2018/191
https://www.ft.dk/samling/20171/lovforslag/l146/index.htm
https://www.ft.dk/samling/20171/lovforslag/l146/index.htm
https://allofus.nih.gov/
https://allofus.nih.gov/
https://www.nvk.dk/forsker/naar-du-anmelder/hvilke-projekter-skal-jeg-anmelde
https://www.nvk.dk/forsker/naar-du-anmelder/hvilke-projekter-skal-jeg-anmelde
https://www.berlingske.dk/kommentarer/mistro-til-regeringens-sundhedsdataudspil-uden-underbygning
https://www.berlingske.dk/kommentarer/mistro-til-regeringens-sundhedsdataudspil-uden-underbygning
https://www.kristeligt-dagblad.dk/kronik/genom-analyser-er-et-uvurderligt-medicinsk-redskab
https://www.kristeligt-dagblad.dk/kronik/genom-analyser-er-et-uvurderligt-medicinsk-redskab
https://politiken.dk/nyhedsbreve/mine/nyhedsbrev_tech_og_viden/article6366641.ece
https://politiken.dk/nyhedsbreve/mine/nyhedsbrev_tech_og_viden/article6366641.ece


18 Public Understanding of Science 00(0)

Prainsack B (2015) Through thick and big: Data–rich medicine in the era of personalisation. In: Vollman J, 
Sandow V, Wäscher S and Schildmann J (eds) The Ethics of Personalised Medicine. Farnham: Ashgate. 
pp 161–172.

Prainsack B (2017) Personalized Medicine: Empowered Patients in the 21St Century? New York, NY: New 
York Univeristy Press.

Prosperi M, Min JA, Bian J and Modave F (2018) Big data hurdles in precision medicine and precision public 
health. BMC Medical Informatics and Decision Making 18(1): 139.

Senderovitz T (2018) The Medicine of the future is personalized. Berlingske, 3 September. Available at: 
https://www.berlingske.dk/kronikker/fremtidens-medicin-er-personlig

Simis MJ, Madden H, Cacciatore MA and Yeo SK (2016) The lure of rationality: Why does the deficit model 
persist in science communication? Public Understanding of Science 25: 400–414.

Skovgaard L, Wadmann S and Hoeyer K (2019) A review of attitudes towards the reuse of health data among 
people in the European Union: the primacy of purpose and the common good. Health Policy 123(6): 
564–571.

Stark D (2011) The Sense of Dissonance Accounts of Worth in Economic Life. Princeton, NJ: Princeton 
University Press.

Stryhn Kjeldtoft (2018) Critique: Research needs to be secure. Politiken, 10 March. https://politiken.dk/ind-
land/art6375235/Forskning-skal-v%C3%A6re-sikkert

Sturgis P and Allum N (2004) Science in society: Re-evaluating the deficit model of public attitudes. Public 
Understanding of Science 13: 55–74.

Terkildsen MD, Burau V, Væggemose U and Nissen NK (2020) The welfare state driving “me” and “we” 
medicine—a critical discourse analysis. New Genetics and Society 39: 404–423.

The Danish Institute for Human Rights (2019) Consultation response: establishment of the National Genome 
Center etc. Available at: https://menneskeret.dk/hoeringssvar/oprettelse-nationalt-genom-center-mv

The Government (2021) Strategy for Life Science 2021. Copenhagen: Regeringen.
Troyer L (2007) Legitimacy. In: Ritzer G (ed.) The Blackwell Encyclopedia of Sociology. Washington, DC: 

American Cancer Society, pp. 2584–2587.
Tyler TR (2006) Psychological perspectives on legitimacy and legitimation. Annual Review of Psychology 

57(1): 375–400.
Ullum H, Hersom C, Wewer U, Skøtt O, Nielsen LB and Rasmussen LH (2018) Stop the fearmongering 

against a Danish Gene Center. Politiken, 20 March. Available at: https://politiken.dk/debat/kroniken/
art6388972/Drop-nu-skr%C3%A6mmekampagnen-mod-et-dansk-gencenter

Weber M (1959) From Max Weber: Essays in Sociology (ed. H Gerth and CW Mills). New York: Oxford 
University Press.

Wynne B (1992) Public understanding of science research: New horizons or hall of mirrors? Public 
Understanding of Science 1(1): 37–43.

Wynne B (2008) Elephants in the rooms where publics encounter “science”?: A response to Darrin Durant, 
“Accounting for expertise: Wynne and the autonomy of the lay public.” Public Understanding of Science 
17: 21–33.

Zambrano E (2001) Authority, social theories of. In: Smelser NJ and Baltes PB (eds) International 
Encyclopedia of the Social & Behavioral Sciences. Oxford: Pergamon, pp. 978–982.

Author biographies

Lea L Skovgaard is a PhD fellow at the Centre for Medical Science and Technology Studies at the University 
of Copenhagen. Her research focuses on public legitimacy in health data economies.

Klaus Hoeyer is Professor at the Center for Medical Science and Technology Studies, University of 
Copenhagen. His current research revolves around the data politics of contemporary healthcare.

https://www.berlingske.dk/kronikker/fremtidens-medicin-er-personlig
https://politiken.dk/indland/art6375235/Forskning-skal-v%C3%A6re-sikkert
https://politiken.dk/indland/art6375235/Forskning-skal-v%C3%A6re-sikkert
https://menneskeret.dk/hoeringssvar/oprettelse-nationalt-genom-center-mv
https://politiken.dk/debat/kroniken/art6388972/Drop-nu-skr%C3%A6mmekampagnen-mod-et-dansk-gencenter
https://politiken.dk/debat/kroniken/art6388972/Drop-nu-skr%C3%A6mmekampagnen-mod-et-dansk-gencenter

