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ABSTRACT
Background: Personalized medicine (PM) aims to adapt prevention, diagnosis and treatment
to the molecular and genetic characteristics of the individual patient and the disease. The
Responsible Research and Innovation (RRI) framework of the European Union encourages
stakeholders to discuss societal and ethical challenges associated with new scientific
innovations such as PM, and indicate potential courses of action to address those challenges.
The overarching aim of this thesis is to explore the perspectives of key groups of stakeholders
regarding the four following themes of relevance to PM: (1) the feedback of genetic research
results of potential health utility to research participants, (2) the endorsement of PM by
citizens, (3) challenges to the realization of PM, and (4) the use of dynamic consent in PM
research. The specific stakeholder groups and themes that were studied include PM
researchers (themes 1 and 4), policymakers (theme 2) and patient and interest organizations
(theme 3).

The research addressing these themes was conducted in four distinct but

interrelated studies that form the basis of this thesis. This thesis also provides a synthesis of
main challenges and strategies raised in the four studies.

Methods: The themes addressed in the four studies emerged from discussions within the
Norwegian Cancer Genomics Consortium (NCGC) and the COST Action CHIP ME IS1303
“Citizen's Health through public-private Initiatives: Public health, Market and Ethical
perspectives”. Both projects recognized the importance of the RRI framework and aimed to
adopt a “bottom-up” approach when exploring the four themes. The methods used for data
collection in this thesis include an email survey, two international workshops, semi-structured
telephone interviews, and a literature review. The data in each study were analysed using a
conventional content analysis. The synthesis of main challenges and strategies across the
studies was conducted using a similar method of analysis.
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Results: Financial, organizational, regulatory, ethical and societal challenges that may
negatively affect the provision of PM to patients and citizens were identified in the studies.
The stakeholders discussed many strategies to address these challenges, which include the
development of sustainable funding mechanisms for PM, the design of concrete tools and
modern organizational structures for PM, and increased education and engagement of
stakeholders in PM. Particular emphasis was placed on the importance of developing PM in a
responsible and sustainable way. Our findings show that PM researchers, policymakers, and
patient and interest organizations share common views regarding many of the strategies to
adopt to move the PM agenda forward, with some exceptions. For instance, views vary
regarding the design of educational strategies for patients, citizens, and health care
professionals.

Conclusions: The work conducted in this thesis provides new insight into the types of reallife challenges that may be encountered “on the ground” in the implementation of PM. To
facilitate the transition to PM, more effort should be directed towards developing PM in a way
that is congruent with European values of health care. This will require continuing the
discussions with PM stakeholders and conducting more research, for instance, to explore
ways to develop the tools and strategies discussed in this thesis. Working collaboratively at an
international level will be useful, as challenges to the realization of PM seem to be largely
similar across countries.
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ABBREVIATIONS AND DEFINITIONS
ACMG: American College of Medical Genetics and Genomics
Biobank: An organized collection of human biological material and associated information
stored for one or more research purposes (Source: P3G Biobank lexicon)
BRCA1/BRCA2: genes associated with increased risk of breast and ovarian cancer
CHIP ME: Citizen's Health through public-private Initiatives: Public health, Market and
Ethical perspectives
COST: European cooperation in science and technology
DNA: Deoxyribonucleic acid
EHR: Electronic Health Record
ELSA: Ethical, legal and societal aspects
EMA: European Medicines Agency
EPF: European Patients Forum
GeCIP: Genomics England Clinical Interpretation Partnerships
Genome: An organism’s complete set of DNA, including all of its genes (Source: NIH
Genetics Home Reference)
GINA: Genetic Information Nondiscrimination Act
HeLEX: Centre for Health, Law and Emerging Technologies
HER2: gene that can play a role in the development of breast cancer (Source:
breastcancer.org)
NHS: National Health Service in the United Kingdom
NCGC: Norwegian Cancer Genomics Consortium
NoSarc: National study on gene mutations in sarcoma
NoSarc ELSA: A sub-study of NoSarc focusing on the ethical, legal, socio-economic, and
anthropological aspects of genomic research
OST: Open Space Technology
Personalized medicine (PM): An emerging practice of medicine that uses an individual's
genetic profile to guide decisions made in regard to the prevention, diagnosis, and treatment
of disease (Source: NIH Talking Glossary of Terms)
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PIOs: Patient and interest organizations
Pharmacogenomics: The study of how genetic variants affect a patient's response to drug
treatment
Precision medicine: The use of genomic, epigenomic exposure and other data to define
individual patterns of disease, potentially leading to better individual treatment (Source:
National Academy of sciences)
P4 medicine: The clinical application of the tools and strategies of systems biology and
medicine to quantify wellness and demystify disease for the well-being of an individual.
(Hood, 2008)
RRI: Responsible Research and Innovation. The ongoing process of aligning research and
innovation to the values, needs and expectations of society (Source: Rome Declaration on
Responsible Research and Innovation in Europe)
Stratified medicine: The grouping of patients based on risk of disease or response to therapy
by using diagnostic tests or techniques (Source: The Academy of Medical Sciences)
VUS: Variant of uncertain significance
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1.0. INTRODUCTION
Personalized medicine (PM) is a new medical approach that aims to tailor prevention and
treatment to the individual patient [1]. By using information about the patient’s molecular and
genetic make-up in combination with clinical, lifestyle and environmental exposures,
physicians may increase treatment effectiveness and reduce side effects [2]. This is important
given that the efficacy rate of prescribed drugs today is largely unsatisfactory [3], and adverse
drug reactions occur frequently, incurring thousands of hospitalizations and preventable
deaths each year [4] as well as considerable costs to health care systems [5]. PM is
progressively becoming possible as genome sequencing technologies are more affordable and
our ability to translate molecular and genetic data into information of practical utility for
clinicians and patients improves.

Numerous steps are being taken in Europe and worldwide to accelerate the transition to PM
[1, 6, 7]. For instance, data and research infrastructures are developed to support big data and
data sharing [8]. Large-scale biobanks are established to enhance access to data and
biospecimens needed to fuel knowledge development within PM [9]. In parallel, ethical and
regulatory instruments are being modified to adapt to the data sharing needs of today’s
science [10, 11]. While great effort has been dedicated to developing technologies and
infrastructures in support of PM, limited attention has focused on how to integrate PM into
health care in a way that complies with larger societal concerns and expectations [12].
Primary among these concerns are equitable access to health care and fair distribution of
resources among patient groups [13]. PM will also create new demands on patients and
citizens to take greater responsibility for their own health [14] and to share their sensitive
health data more broadly with researchers [15]. In parallel, PM will create new
responsibilities for researchers to collaborate with health care professionals in the use of
10

genetic and genomic research results for health care purposes [16]. Learning more about the
perspectives of those who may be affected by PM, or may play an important role in enabling
PM, is critical to identify potential challenges, obstacles and concerns “on the ground”, and
develop concrete guidance regarding how to address these challenges [17].

The overarching aim of this thesis is to explore the perspectives of key groups of stakeholders
regarding the four following themes of relevance to PM: (1) the feedback of genetic research
results of potential health utility to research participants, (2) the endorsement of PM by
citizens, (3) challenges to the realization of PM, and (4) the use of dynamic consent in PM
research. The specific stakeholder groups and themes that were studied include PM
researchers (themes 1 and 4), policymakers (theme 2) and patient and interest organizations
(theme 3). The focus of this thesis emerged from work conducted in two projects in which I
was involved as a researcher. The first project is the Norwegian Cancer Genomics
Consortium (NCGC), a national platform that aimed to explore new clinical practices for
cancer treatment using sequencing technologies [18]. The second project is the COST Action
CHIP ME, a European network that brought together experts within a variety of disciplines
such as genomics, ethics and law, with the objective to analyse ethical and legal challenges
related to genomics and PM [19].

The approach taken in this thesis is couched, both conceptually and methodologically, within
the Responsible Research and Innovation (RRI) framework of the European Union [20]. The
RRI framework encourages stakeholders to discuss societal and ethical challenges that new
scientific and technological innovations such as PM may bring, and identify concrete
strategies to address these challenges [17]. Both the NCGC and the COST Action CHIP ME
aimed to engage with stakeholders, using consultative and qualitative approaches as
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recommended by the RRI framework. In this thesis, the four themes identified in the projects
were explored using such methods in four distinct, but interrelated studies. This thesis
presents results from these studies and provides a synthesis across these studies of information
pertaining to the challenges that may affect the provision of PM to people, and potential
strategies to address these challenges. This thesis consists of a Background section, followed
by a description of Methods and Results, a Discussion section, and Conclusions. Finally,
suggestions for further research are outlined.
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2.0. BACKGROUND
The work was conducted while I was a researcher in the Norwegian Cancer Genomics
Consortium (NCGC) [18], a national consortium established with the objective to develop PM
strategies for cancer care in Norway, and the COST Action CHIP ME, a European network of
experts involved in the field of genomics [19].

2.1. Background projects
2.1.1. The Norwegian Cancer Genomics Consortium (NCGC)

In 2012, the Research Council of Norway [21] financed a national platform for personalized
cancer medicine through its KREFT [22] and BIOTEK2021 programmes [23] – the
Norwegian Cancer Genomics Consortium (hereafter “the NCGC”) [18]. This project was the
first in Norway to explore new clinical practises for cancer treatment by using tumour
sequencing technologies. The project included all Norwegian Health Regions and medical
faculties, the Norwegian Cancer Registry [24], the Biotechnology Advisory Board [25], and
Oslo Cancer Cluster [26]. During the 6 years of project funding, the detailed complete
sequences of all genes in specific sets of approximately one thousand matched pairs of tumour
and normal samples were to be produced to identify tumour mutations that could guide
treatment choices or predict disease characteristics. Although the primary focus was on
investigating tumour mutations, the analysis process also determined the normal germ line
sequence, and thus germ line sequence variation in all genes. Central objectives of the project
were to identify new treatments which target specific mutated cancer proteins, use such
information to provide personalized cancer care to patients, and establish a tumour mutation
database that could serve as a national resource for research. In recognition of the ethical,
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legal, and societal considerations that a project like the NCGC must address, it included an
“Ethical, Legal and Societal Aspects (ELSA)” work package (WP5). The main objectives of
this work package were to explore ethical and societal challenges related to the production,
use and dissemination of genetic and genomic data. Particular focus was placed on exploring
issues related to the feedback of genetic research results to research participants, and
investigating potential overall challenges to the realization of PM. The methods to use to
explore these themes were not described in details in the project description of the NCGC,
although one objective was to collect empirical data from the stakeholders of the consortium.
The present PhD project, as well as one PhD project in health economics and one in law, is
linked to this work package. A senior researcher with background in social anthropology also
joined the work package.

2.1.2. The COST Action CHIP ME

In 2013, the COST Action CHIP ME IS 1303 (Citizen's Health through public-private
Initiatives: Public health, Market and Ethical perspectives) [19] was established by the COST
programme of the European Union [27]. The COST Action CHIP ME (hereafter “the COST
Action”) is a network of researchers and stakeholders involved in the field of genomics and
with an interest in PM. The network members have expertise in a broad range of disciplines
such as bioethics, social studies of science and technology, genetic technology, information
and communication technology, and stakeholder deliberation. As described in its
Memorandum of Understanding, the COST Action aimed to “(…) improve the state of the art
by creating a community of researchers and stakeholders and linking existing initiatives
which bring critical expertise in bioethics, social studies of science and technology, genetic
technology, information and communication technology (ICT), stakeholder deliberation, and
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patient centred initiatives (PCI) with a new focus on new public-private interactions and
consumer genetic testing” [28]. Using deliberative processes such as workshops and meetings,
the Action aimed to “(…) provide guidance and coordination to researchers, opinion leaders,
public officials and experts involved in the drafting or application of regulations,
recommendations, and best practices guidelines in the field of genetic testing and biobanking”
[28]. The Action was organized into three working groups: 1) WG1 “Research ethics”
focused on the ethical and legal issues of research biobanks and genomic research; 2) WG2
“2.0 genomics and markets: stakeholder perspectives” focused on mapping techno-scientific
innovations and applications of genomics and Direct-to-Consumer genetic testing; and 3)
WG3 “Science and values” investigated the ethical status of genetic testing and genomics
research.
As of 2013, the COST Action included 95 experts from 25 European countries [19]. In the
period of 2014-2015, I acted as the chair of the Action’s working group on Research Ethics
(WG1) and continued as co-chair in 2016 and 2017 [29]. The specific questions to be
addressed by the Research Ethics working group throughout the duration of the Action were
outlined in the Action’s Memorandum of Understanding and related to the feedback of
genetic information to patients and research participants, the governance of informed consent
(with particular focus on technological solutions for dynamic consent), and governance
models and legal frameworks for ensuring data security [19].

2.2. What is new with PM?
PM represents a novel approach on two fronts:

-

First, PM aims to re-classify diseases on the basis of their underlying molecular
profile rather than upon observation of physical manifestation of symptoms, and then
15

tailor treatment to those profiles [6]. For instance, cancers, which previously were
classified according to a site-specific category of disease, are being re-classified into
different subgroups defined by tumour and genetic profiles. Fine-tuning the
classification of disease in this manner enables more precise and accurate diagnosis
and treatment because molecular testing can potentially be used to identify and
confirm disease sub-types, and determine whether a patient may or may not benefit
from a particular therapeutic intervention [30]. As an illustration, breast cancer
patients with abnormally high levels of the HER2 protein, which leads to a rapid
proliferation of cancer cells, can now be prescribed a molecularly targeted therapy
designed to “shut off ” the HER2 gene and make cancer cells grow more slowly [31].
This strategy, also known as pharmacogenomics (i.e. the study of how genetic variants
affect a patient's response to drug treatment) may enable better drug selection and
dosage of medication, and reduction of toxicity [32]. Re-classifying disease according
to underlying molecular profiles may also be useful to understand chronic diseases
such as inflammatory disorders that often share common aetiologies but have different
clinical presentations across individuals [33].

-

Second, PM aims to detect disease long before symptom occurrence. Early
detection of genetic variants may enable earlier initiation of prevention and
intervention measures. For instance, women with certain BRCA1 or BRCA2 gene
variations have a significantly increased lifetime risk of developing breast or ovarian
cancer compared with the general female population. Genetic testing can be
informative for preventative measures such as the frequency of mammography
screening or prophylactic surgery [34]. Individuals with an increased genetic risk of
developing diseases such as familial hypercholesterolemia or cardiovascular disease

16

may also receive early guidance regarding life style modifications that could help
delay or avoid disease development.

Genetic and molecular information about patients can be used early and in a targeted way to
offer better outcomes to patients and reduce the frequency of side effects. Such opportunities
have led promoters of PM to argue that PM represents a paradigm shift that will
“revolutionize” health care and radically change the way we understand and deal with health
and disease [35]. Meanwhile, others are more cautious and believe that PM may, at best, help
“categorize patients into more defined subgroups according to their genotypic markers or risk
for a specific disease” [36]. In general, PM can be described as “work in progress”. As stated
in a workshop report from the Health Research Directorate of the European Commission:
“PM, like any other research field, is characterised by not one or two ground-breaking
developments, but rather by a series of important but iterative steps forward, usually one
disease at the time” [37]. This is best illustrated in the field of oncology where a whole range
of targeted therapies that act on specific molecular targets associated with cancer cell growth
and survival have been developed for various cancers including breast cancer, colorectal
cancer, lung cancer, leukaemia, prostate cancer and melanoma [38]. In addition to cancer, PM
research is also progressing in other areas of medicine such as cardiology, HIV/AIDS, mental
health and infectious diseases, and some applications are under development in the field of
organ transplantation [39]. Initiatives are also progressively being started to investigate
whether PM could contribute to providing better treatment to patients suffering from
Alzheimer’s disease [40] and diabetes [41], the causes of which remain largely unknown even
though many genetic variants associated with these diseases have been discovered during the
last decade [42]. Finally, PM could also potentially help patients with rare diseases who often
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remain undiagnosed for years due to a lack of good genetic tests, thus limiting any possibility
to identify adequate treatment for them.

Several terms have been applied, sometimes interchangeably, to name PM [33]. While
“personalized medicine” is frequently used in Europe, “precision medicine” is preferred in the
United States to describe “an emerging approach for disease treatment and prevention that
takes into account individual variability in genes, environment, and lifestyle” [43]. It
emphasizes that treatment cannot literally be designed for each individual but rather for
groups of patients sharing the same genetic and disease characteristics [6]. In practice,
precision medicine aims to improve the precision with which patients are categorized and
treated [44]. The British Academy of Sciences uses the terms “stratified medicine” to describe
“the grouping of patients according to disease risk or likely treatment response, as determined
by diagnostic tests, to determine the course of care” [45]. Thus, the concept of stratification is
preferred to the concept of “personalization” [44]. “P4 medicine” is also a label in use [46].
Despite these diverse labels and definitions of PM in the literature [47], PM can be broadly
understood as a medical innovation that utilizes genetic and molecular information to improve
health care.

2.3. Potential impact of PM

Since its introduction at the turn of this century, PM has generated a range of debates and
reactions regarding how it may potentially change the way in which societies approach and
understand health and disease [44]. Three widely discussed issues are:

18

- PM’s ability to empower patients and citizens. PM aims to provide patients and citizens
with precise and detailed information about their present and potential future health (based on
genetic risk predisposition estimates). It is argued that such an approach will empower
patients and citizens to use this information to monitor their own health and prevent disease
occurrence in partnership with their health care provider [33]. However, questions have been
raised whether receiving information about genetic risk predisposition will really lead to
empowerment, particularly because at our current state of knowledge, genetic risk information
has limited validity and utility for many types of diseases [48]. Currently, few highpenetrance actionable pathogenic or likely pathogenic variants have been discovered, and for
many of these variants, specific interventions often do not exist beyond standard advice to
maintain a healthy life style [49, 50]. However, new knowledge is changing this landscape
continuously [51]. Genetic risk predisposition estimates may not be sufficient to inform
decisions regarding most common diseases in which genetic and molecular factors play a
limited role [52]. Focusing solely on “omics” information may be too narrow-sighted [53]. It
has also been argued that, even if the genetic information is reliable and of potential high
impact, there is no guarantee that people actually want to be empowered. To illustrate this
point, a recent review study shows that individuals who were informed about their DNA
based risk estimates did not change their life-style [54]. There are also concerns that PM,
rather than empowering people, may create unnecessary anxiety and distress among otherwise
healthy and asymptomatic individuals who may feel guilty if they are “unable or unwilling” to
behave rightly as expected on the basis of their genetic profile and risk for developing future
illness (that may never materialize) [55, 56]. The argument has also been made that increased
focus on an individual’s genetic profile may have unwanted side effects. For instance,
individuals who are informed that they have a low risk of developing heart disease may use
such information to justify unhealthy diet or life-style choices [14]. It has also been argued
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that focus on an individual’s genetic profile may lead to genetic determinism, i.e. the belief
that a person’s health and behaviour is determined by her genes [57]. Thus, the opposite of
personal empowerment may become the result.

- PM’s potential impact on solidarity in health. Under PM, health care becomes
“personalized”, “tailor-made”, and focuses on the single person rather than populations. This
represents a shift in focus from traditional public health under which combating disease
requires a collective approach on the basis that “(…) disease can target anyone, that risks are
spread across a population and therefore must be tackled at this level” [48]. Increased focus
on the individual, and personal responsibility for one’s own health, has generated concerns
that the well-established view (at least in European welfare systems) that health is a matter of
solidarity and shared responsibility, may be threatened. This could in practice mean that the
traditional “responsibility free” access to health care may be challenged, in particular if
governments in the future consider sanctioning those individuals who do not comply with the
rules of healthy lifestyle that are considered suitable for their genetic profile [55]. Further,
increased focus on personal responsibility may lead those who are at low risk of developing a
disease to reconsider whether they are willing to pay taxes to finance the health care of others
who are at high risk, or whether they would prefer private insurance [48]. If such preferences
were to develop, how would this affect our health care systems that currently rely upon
principles of universal and equitable access to health care? Concerns regarding solidarity in
health have also been expressed which extend beyond national borders. For instance, there is
a risk that PM, like many other health technologies, may become only available to patients in
the wealthy parts of the world because of the financial investments it requires. Thereby, there
are concerns that PM might increase the health divide between rich and poor countries [58].
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- PM’s potential impact on privacy. PM relies heavily on the production and sharing, for
research and health care purposes, of sensitive information about individuals, including
genetic and molecular information. Such information, although medically valuable, could
potentially be misused to discriminate against some people, for instance, by denying them
access to employment if they have a high risk of developing a rare and incurable disease [59,
60]. Despite efforts to develop secure data handling mechanisms, sensitive data always
present some level of risk. Recent cases have demonstrated that genetic datasets, which were
believed to be sufficiently anonymised, could be re-identified under specific circumstances by
combining them with other publicly available datasets [61, 62], thus raising the question
whether safe anonymization of genetic data is possible. This has led to concerns that PM may
translate into the end of privacy, or at least may represent a significant threat to genetic
privacy [60]. If these concerns materialize and genetic privacy actually is threatened by PM,
this could have a significant impact on society knowing that genetic information cannot be
considered to be strictly individual as it also provides information about blood relatives [63].
Technical, legal and organizational solutions have been proposed to address privacy concerns.
For instance, legislators in some countries have adopted specific legislation on genetic
discrimination [59, 64]. The U.S. Genetic Information Non-discrimination Act of 2008
(GINA) is one example of such a regulation that prohibits discrimination from health insurers
and employers [64]. Another approach has been to argue that since privacy cannot be fully
protected, openness and “explicit communication of risks to those whose data are being used”
is more appropriate [65]. However, one may question whether such a strategy solves the issue
or instead puts all responsibility on the shoulders of those individuals whose privacy should
be protected. Questions regarding how privacy issues under PM should be handled, what
impact PM will have on the concept of privacy (e.g. should privacy be re-defined or
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abandoned?), and who should take responsibility for reducing privacy risks, continue to be at
the centre of intense debate [65].

2.4. The pathway towards PM
It is now clear that many medical products will increasingly be based on genetic research, and
that new targeted treatments and diagnostic tests will be brought to the market on a regular
basis [66]. Extensive work has been conducted by a wide range of actors including
governments, funders, medical organizations [6, 33, 45] (hereafter “policymakers”), and the
scientific community [67-69] to determine what needs to be done to accelerate the realization
of PM [39, 70]. These actors have identified five mains areas of work where particular
attention and effort should be focused. These are briefly described as follows:

-

Scientific research needs to be intensified to map genetic variants, elucidate their
role as markers of disease or drug response, and understand gene networks and geneenvironment interactions. Cohort studies and biobanks can play a role in providing
genotypic and phenotypic information from millions of individuals that can be used
for research [9]. Clinical and laboratory research is also important to understand the
implications of structural and regulatory variants in relevant genes and investigate how
the patients’ genetic profile may impact response to treatment [71].

-

Solid data sharing infrastructures need to be developed to support the collection,
analysis, linkage and sharing at reasonable cost of comprehensive and interoperable
datasets [33, 45], following common standards and policies [72]. Efforts are currently
being made in pan-European biobank infrastructures [73] and research collaborations
[74] to develop such infrastructures and tools. The implementation of electronic health
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records (EHR) is also needed to enable the storage of genetic and genomic data with
the objective to support the clinical decision-making and open for research at “pointof-care” [6, 75]. Detailed, quality-assured and structured annotation of clinical disease
parameters and their disease-specific interpretation must also be established.

-

Robust ethical frameworks are needed to protect the privacy and confidentiality of
individuals when sensitive genetic and molecular information is produced [33].
Safeguards must be developed against potential risks of discrimination based on an
individual or an ethnic minority’s genetic profile [59, 60]. Emphasis needs to be
placed on developing new forms of consent to inform individuals about the risks and
benefits associated with the production of individual genetic and genomic information,
the possibility that they may be offered access to their genetic research results, and
potential future uses of their data by researchers, clinicians, and commercial actors [6,
76].

-

Regulatory frameworks must be modernized to enable more rapid evaluation and
approval of new targeted drugs. Adaptive pathways [77], a fast track model currently
piloted by the European Medicines Agency’s (EMA) [78], is an example of a tool that
can be used to enable a quick conditional approval of treatments in areas of high
medical need. Under this program, specific treatments can be approved on the basis of
early data that are considered predictive of important clinical outcomes, evidence
collected through real-life use, and feedback from patients and health-technologyassessment bodies [77]. It is also recommended that drug approval mechanisms adapt
to the conduct of clinical trials including small subsets of patients sharing similar
genetic profiles rather than large-scale randomized control trials [79]. In the approval
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process, greater emphasis should be put on patient outcomes such as side effects and
personal utility of interventions [70].

-

Stakeholders should be educated in PM. Educational programs targeting health care
professionals should be revised to include basic concepts of genetics, molecular
biology and clinical informatics, and information about the use of genetic tests [31,
33]. It is also recommended that patients and citizens become familiarized with
genetic information and understand genetic risk predisposition [37]. The NHS-funded
programme INVOLVE, a British national advisory group aiming to facilitate public
involvement in research, is an example of an initiative that helps to increase public
awareness and understanding about PM through research festivals, laboratory tours
[80], and web-based educational programs [45]. Health care institutions are also
encouraged to develop genetic services to provide genetic information to patients in a
concise and systematic way [71]. Patient and interest organizations are envisioned to
play a role in increasing patient literacy and producing easily understood information
about PM [81, 82].

The five areas of work described above – the conduct of scientific research, the development
of data sharing infrastructures, the development of ethical frameworks, the modernization of
regulatory frameworks, and the education of stakeholders in PM – focus on the development
of hands-on technical solutions, tools and infrastructures essential to help integrate PM into
our health care systems. The funders and promoters of PM primarily delineated these five
areas. This is a “top-down approach”: high-level decision makers lay out a roadmap for the
realization of PM that other stakeholders of PM are encouraged to follow. However, it is
important to explore how well these five areas coincide with what other stakeholders of PM,
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for instance, PM researchers and patient groups, see as critically important. This is because
these stakeholders work “on the ground”, have hands-on experience, and may have a better
understanding of real-world issues [83]. They may also be important allies in the realization
of PM by providing advice and recommendations for how to move forward. Considering their
views may be particularly useful to ensure that PM develops in a way that complies with the
expectations and values of society.

2.5. Responsible Research and Innovation: A normative framework for PM in Europe

Developing new scientific, medical, and technological innovations according to values of
“universality, access to good quality care, equity, and solidarity” [13] is highly prioritized in
Europe [84]. In response to critiques that innovation is often too detached from the needs,
values, and expectations of society [85], the European Union developed a normative
framework for Responsible Research and Innovation (RRI) [17]. RRI is “an approach that
anticipates and assesses potential implications and societal expectations with regard to
research and innovation, with the aim to foster the design of inclusive and sustainable
research and innovation” [86]. RRI can also be described as “the ongoing process of aligning
research and innovation to the values, needs and expectations of society” [84] or as a strategy
to move away “(…) from science in society to science for society, with society” [85].

PM, as a medical approach heavily relying on scientific research and innovation, typically
falls into this category of innovations encompassed by the RRI framework. It is therefore
important to develop PM in a way that aligns with the needs, aspirations, and core values of
society. However, realizing PM brings a number of challenges. For instance, in its 2015 note
on PM, the Council of the European Union observed that “not all patients have access to
innovative methods of better-targeted prevention, diagnosis and treatments” [87]. This is
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primarily because PM requires large investments in expensive technology that some European
countries may not be able to afford. Targeted treatments are also often highly priced, as
illustrated by cancer drugs, which frequently cost above $100,000 per year of treatment [88].
If European health care systems cannot handle such additional costs, the principle of equitable
access to health care becomes threatened, leading to a situation that is quite contrary to the
expectations of society [89]. As described in section 2.3, PM may also require that patients
and citizens take greater responsibility for their health. However, we know relatively little
regarding how realistic and desirable this requirement is, and what its impact may be across
different socio-economic groups.

Discussing how to bring innovations such as PM to society in a way that complies with its
needs, values, and expectations is the recommended strategy of the RRI framework. The EU
Framework Programme for Research and Innovation [86] states that:

“Responsible Research and Innovation (RRI) implies that societal actors (researchers,
citizens, policy makers, business, third sector organisations, etc.) work together during
the whole research and innovation process in order to better align both the process and
its outcomes with the values, needs and expectations of society.” (The EU Framework
Programme for Research and Innovation) [20]

Although the framework does not outline clear rules and regulations, but rather is a “learning
process with no fixed answers” [90], it encourages “ (…) all stakeholders including civil
society [to be] responsive to each other and take shared responsibility for the processes and
outcomes of research and innovation” [84]. This translates into an engagement of key
stakeholders in consultations and deliberative processes that are transparent, encourage
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interdisciplinarity, and are open to all those who may be involved in, or affected by, a
research and innovation process [90]. Under the RRI framework, stakeholders are invited to
discuss the implications of new innovations and “define an implementation plan for the
responsible development” of these innovations [85]. In particular, stakeholders are
encouraged to discuss “the direction of travel for science and innovation – from the outset –
opening up opportunities for these to be directed towards socially desirable ends” [85]. RRI
invites to “collective deliberation through processes of dialogue, engagement and debate” to
learn more about the perspectives of different stakeholders [85]. Such processes are seen as
useful to “provide continual input and substance to new governance practices” [90] and
ensure that technological developments align with the values and aspirations of society [91].
Another benefit of this approach is that it provides a voice to stakeholders and give them more
visibility [92].

Deliberative processes involving a range of stakeholders, spanning from researchers to patient
groups and civil society, have been rather limited in number within the context of PM, at least
in Europe. As explained earlier in section 2.4, the primary focus has been on developing a
roadmap for PM consisting of action points or work areas to develop, and discussing the risks
and benefits of using genomic technologies [83]. Understanding the views and perspectives of
stakeholders in PM has received comparatively less attention. Studies targeting the public [93,
94], ethnic groups [95, 96], patients [97-100], physicians [101, 102], clinicians and
researchers [103, 104] have been recently published, but these were primarily conducted in
North America. To date, the number of studies (published in English) exploring the views of
European stakeholders of PM on specific questions of relevance for PM remains limited,
although this is progressively changing [67, 105-108]. This is problematic knowing that PM is
developing rapidly in Europe. This thesis aims to help partly fill this knowledge gap by
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investigating the views of key groups of European stakeholders of PM on specific themes of
relevance for the PM agenda, following the principles of the RRI framework. Adopting such
approach may help anticipate key challenges encountered by PM stakeholders at “the ground
level”, and contribute to identify societal needs and social values that are relevant in the
context of PM [91].

2.6. Design and structure of this thesis
Figure 1 depicts the design and structure of this thesis as a visual image showing the
relationship between the RRI, the NCGC and COST Action, and the research papers
comprising the thesis work. As represented by the thick band in Figure 1, the RRI encourages
activities that enable stakeholders to anticipate potential key issues that may arise in
connection to innovations such as PM, identify ways to address these issues, and delineate
potential courses of action, for instance, in the form of governance mechanisms. Towards this
end, the RRI framework defines six main groups of stakeholders for which these activities are
important (Figure 1): the research community, policymakers, civil society organizations (e.g.
patient and interest organizations), business and industry, patients, and the education
community [17]. These six groups of stakeholders were identified early on in both the NCGC
and the COST Action projects as important to engage to achieve the project aims.

Both projects recognized the importance of the RRI framework and adopted its approach for
achieving their project goals. Furthermore, there was great complimentary across the projects
regarding a number of thematic issues to be explored including the feedback of genetic
research results to research participants, the use of dynamic consent in research projects, and
the endorsement of PM by patients and citizens.
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Figure 1: Relationship between the RRI, the NCGC and COST Action

The projects also aimed at engaging with patient and interest organizations to discuss PM and
identify ways to collaborate with them to move the PM agenda forward. Thus, the RRI
framework provided a unifying framework for the body of work comprising this thesis.
Following the advice of the RRI framework to engage with stakeholders, this thesis
investigates the views of three of the six main groups of stakeholders listed in Figure 1: the
research community, policymakers, and patient and interest organizations. Results from this
work are outlined in four studies (papers I to IV - dark grey circles in Figure 1).

Views from stakeholders representing business and industry or the education community were
not directly investigated in this thesis, although scholars and academics did participate in the
COST Action. In addition to my thesis work, my colleagues in the NCGC ELSA work
package and I conducted a joint study (the NoSarC ELSA study) to investigate the views of
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patients and health care professionals on specific aspects of PM. The results from that study
will be reported in another PhD-thesis in the process of being developed.

2.6.1. Development of the studies

The NCGC and the COST Action broadly aimed to explore overall themes of relevance for
PM including the feedback of genetic research results to research participants, the governance
of informed consent, and potential overall challenges to the realization of PM. How to explore
these themes was not outlined in details in the project descriptions, although recommendation
was made to use deliberative processes to engage stakeholders. The studies included in this
thesis primarily developed through discussions within the projects and in partnership with my
colleagues in the NCGC and the COST Action. These discussions enabled us to map out key
considerations on the horizon and identify specific areas we could explore, and ways to
explore these areas, that would help inform the development of the PM agenda. The approach
we undertook within the projects to develop the studies is, I believe, in line with the principles
of the RRI framework which recommends that stakeholders and societal actors “work
together during the whole research and innovation process” to identify societal concerns and
challenges [109]. Thus, both the design of the studies, as well as the methods used to
investigate the views of stakeholders, adopted the RRI approach. The sections below provide
a more detailed description of how each of the four studies (papers I to IV) were developed.

Study 1 (paper I)
The NCGC comprised several sub-studies, including the NoSarC study, a national study on
gene mutations in sarcoma (a rare form of cancer that grows in tissue or bone) [110]. The
researchers associated with this study expected to produce findings that would be particularly
important for the participants, including information about their individual predisposition for
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cancer. Thus, the NoSarC study provided an “in-vivo” opportunity to investigate how to
provide such information to research participants. This was a main research goal of the NCGC
ELSA work package in which I participated. In parallel, the COST Action aimed to explore
whether the right conditions are in place in Europe for enabling the feedback of results of
potential health utility to research participants [28]. The need to find ways to feedback
information to participants in the NCGC, and the prominence of feedback issues in Europe,
led us to engage with PM researchers in the COST Action to explore their views regarding
challenges that may arise when research projects plan to feedback genetic research
results to research participants, and potential strategies to address these challenges.
Doing so was considered useful knowing that research projects such as the NCGC are often
multi-site projects, and that practical issues may be similar across countries (e.g. which exact
results to provide, how, according to which criteria). Results from this work are reported in
paper I.

Study 2 (paper II)
The NCGC also aimed to explore how patients such as those participating in the NoSarc study
[110] may react when being offered the possibility to learn about their genetic risk
predisposition. Currently, little is known regarding how patients and citizens may behave
when they receive genetic risk information, for instance, whether they worry more about their
health or actively use such information to monitor their health [54]. In parallel, the COST
Action was interested in exploring how patients and citizens may behave when individual risk
information, and individualized prevention and treatment, become more available. The Action
planned to conduct public hearings at the end of the Action period to investigate the views of
the public regarding the use of genetic tests [19]. In the NCGC ELSA work package, we
decided to explore this topic in two ways. First, we conducted a study to identify the types of
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new behaviours that patients and citizens may endorse under PM. Recent reports (listed
in paper II) produced by policymakers extensively describe these behaviours. We reviewed
these reports to explore whether the endorsement of these new behaviours is realistic. Results
from this work are presented in paper II.

Second, we conducted interviews among research participants in the NoSarC study during the
fall of 2015 and spring 2016 to investigate their interest in their individual genetic research
results, and potential use of such results. We also investigated the views of health care
professionals on this same topic. This work was designed as a joint study – the NoSarC ELSA
study - between the researchers participating in the ELSA work package. Due to the timeline
of this study, and because its design was particularly fit to address the research questions to be
explored by the health economist in our work package, it was decided that the results would
be integrated in the PhD thesis in health economics that will be finalized in 2018. The results
are currently being analysed and will be described in a scientific paper that is under
preparation (personal reference: Iyer AL, Bentzen HB, Budin-Ljøsne I, Lindskog B. Sarcoma
patient’s and health care professionals' perspectives on the production and use of individual
genetic research results: An ethical legal, health economics and anthropological study -NoSarC – ELSA).

Study 3 (paper III)
Both the NCGC and the COST Action aimed to understand how to integrate PM in health
care systems in a way that is compatible with the needs and aspirations of patients. Patient and
interest organizations (PIOs) have close contact with patients and their families and may
provide qualified insight into what patients consider as most critical in terms of health care
[6]. The NCGC already had some established collaborations with PIOs such as the Norwegian
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Cancer Society [111] and the Norwegian patient organization for sarcoma patients [112]. The
COST Action also aimed to engage with PIOs [19]. We therefore decided that it would be
useful to engage with PIOs to investigate their views regarding challenges to the realization
of PM, and potential strategies to address these challenges, knowing that, currently, few
empirical studies exist to document such views [67, 113]. Making use of our contacts in the
NCGC, and in order to get a broad understanding of how PIOS view PM, we contacted PIOs
working within a variety of disease areas, nationally and internationally. Results from this
work are described in paper III.

Study 4 (paper IV)
The NCGC aimed to investigate how to best design informed consent to inform research
participants in the NoSarC study about the possibility of receiving genetic risk information.
The NCGC researchers experienced that traditional forms of consent were ill-adapted to
provide complex information to participants in an open, understandable, and transparent way
[114]. Simultaneously, the COST Action aimed to investigate how dynamic consent, a
concept describing the use of online platforms for consent collection, may facilitate an
ongoing and interactive consent process [115]. Although some projects have tested the use of
dynamic consent [116, 117], and the pros and cons of dynamic consent have been thoroughly
discussed [115, 118], still little is known regarding how dynamic consent can help address
the types of challenges that researchers usually encounter in PM research such as
research involving the use of genome sequencing technologies. We therefore decided to
explore the views of PM researchers on this topic, using the network of the COST Action.
Results from this work are reported in paper IV.

33

By conducting the four studies above, we hoped to gain new insight into the types of issues
and concerns that key stakeholders of PM have, and potential strategies they propose to
address these issues. However, it is important to mention that these four studies do not aim to
identify all potential challenges that may arise when developing PM. Rather, they provide an
indication of what key stakeholders consider important at a certain point in time regarding
specific aspects of PM. The approach described below was used to conduct the studies.

2.6.2. Choice of method

The work conducted for this thesis is primarily empirical and relies on the use of qualitative
methods. The RRI framework supports the use of such methods to develop a “contextual
understanding” of real-life issues [91, 92] and gain insight into what stakeholders experience
at the “ground level”; something that is difficult to achieve if research questions are explored
solely at a conceptual level [92]. Information collected through such empirical work can, at
least in principle, also be used “to inform moral discourses and the formulation of policy,
regulation and legislation” [119]; something that is in line with the objectives of the COST
Action [19] and those of the NCGC [18]. It should be noted that results from qualitative
studies may have limited normative value, in particular if the sample size used to conduct the
research is very small [119]. Furthermore, the views and values of stakeholders may be
influenced by the context in which they work. However, the stakeholders are also affected by
normative decisions and policies made at higher level. Exploring their opinions in an
inclusive and transparent way therefore seems reasonable [92]. The RRI framework does not
provide detailed guidance regarding which deliberative, consultative methods to use [90], thus
suggesting that a pragmatic approach regarding the choice of working methods is appropriate.
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The methodology used to develop the four papers included in this thesis, and synthesize
results, is described in section 4.0.
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3.0. AIMS AND RESEARCH QUESTIONS
The overall aim of this thesis is to investigate the views of key stakeholders of PM regarding
specific themes of relevance for PM. The themes are explored through the following research
questions addressed in four distinct, but interrelated studies (papers I to IV):

- Study I: What challenges may European research projects encounter when planning to
provide genetic research results of potential health utility to research participants? What steps
could be taken to facilitate such provision? (As seen from the perspective of PM researchers)

- Study II: What new behaviours and practices are required from citizens to support the
realization of PM? What is needed in order for citizens to fulfil these expectations? (As seen
from the perspective of policymakers)

- Study III: What potential challenges may impede or delay the realization of PM? What
solutions may help address those challenges? How may patient and interest organizations
contribute to PM? (As seen from the perspective of patient and interest organizations)

- Study IV: How can dynamic consent, an online consent and engagement tool, help address
some of the challenges of research related to participant recruitment and retention, and
consent collection and management? (As seen from the perspective of PM researchers)

36

4.0. MATERIAL AND METHODS
The work in this thesis was conducted in two steps. First, data were collected for the four
studies addressing the specific research questions. This work took place between October
2013 and October 2015. Qualitative methods were used to collect the data including an email
survey, two international workshops, semi-structured telephone interviews, and a literature
review. For each study, a justification of the choice of method is provided below. The same
conventional qualitative content analysis approach was applied to analyse the data in each
study [120]. Second, after the research papers generated from these studies were submitted to
journals and/or had been published, a synthesis of the collective findings was conducted to
extract main themes and points raised pertaining to challenges identified, and solutions
proposed. The text describing main points was extracted from the papers, integrated into a
matrix, condensed, and analysed, following a qualitative content analysis approach as
described in section 4.2. Results from this work are provided in Tables 1 and 2 in the Results
section of this thesis. Figure 2 depicts the steps for data collection, data analysis, and
synthesis.

Figure 2: Data collection and analysis processes
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4.1. Data collection procedures for the four papers

4.1.1. Paper I - Email survey and Coimbra workshop
Paper I aimed to investigate the views of PM researchers involved in the COST Action
regarding potential challenges to the feedback of genetic research results to research
participants in Europe, and solutions to address these challenges. The method selected to
investigate this issue was guided by a requirement of the Action in its Memorandum of
Understanding [19] to hold an annual workshop among its members on this topic, and
produce a working paper (paper I). The workshop was planned to take place in October 2014.

To lay the ground for discussions among workshop participants, we decided to collect data
prior to the workshop (in July 2014) by sending an email survey to the Action members in the
25 participating countries. The survey consisted of an open-ended questionnaire inquiring
about challenges and practical issues that the Action members could encounter related to
providing feedback of genetic research results to research participants (Appendix A). The
questionnaire also asked for suggestions to address these challenges. The survey respondents
were asked, whenever possible, to coordinate responses within their country. In total, 19
questionnaires were collected through the email survey, and they provided information from
14 of the 25 COST Action countries.

In October 2014, the Research Ethics working group (WG1) of the Action organized a oneday workshop at the University of Coimbra, Portugal. The workshop gathered 43 Action
members from 21 European countries and was designed as an open space technology (OST)
meeting. OST meetings do not require a specific detailed agenda but are rather conducted as
open forums where discussions on a few broadly defined topics are encouraged. The
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workshop was moderated by a COST Action member with expertise in leading OST events.
To facilitate discussions, a case study (Appendix B) was used requiring workshop participants
to anticipate how they would organize the feedback of individual genetic research results to
research participants at their home institution, the challenges they expected to encounter, and
the types of solutions that would be needed to address these challenges. Notes were taken by
appointed participants during the workshop and collected by the working group chairs at the
end of the day. The data collected through the survey questionnaire (sent out in July 2014),
and notes from the workshop, were gathered and analysed using a qualitative content analysis
approach as described later in section 4.2. These data formed the basis for paper I.

4.1.2. Paper II - Literature review
Paper II aimed to investigate the perspectives of policymakers regarding the types of
behaviours and practices expected of citizens to support the realization of PM. During recent
years, policymakers have published several reports that detail the steps required for the
realization of PM, and the kind of behaviours and practices that are expected from patients
and citizens to support PM. It was therefore decided that a systematic review of these reports
would be useful to gain insight into 1) the types of roles and responsibilities that patients and
citizens are envisioned to endorse under PM, 2) the implications of these expectations for
citizens, and 3) potential barriers that exist, which may prevent citizens from endorsing these
roles. To our knowledge, this review would be the first to focus specifically on how the
reports describe new behaviours of patients and citizens under PM. The benefit of conducting
such review is that it provides good insight into what policymakers in different countries
expect from patients and citizens. An Internet search was conducted using Google and the
following search terms: [‘personalized medicine’] and/or [personalised medicine] and/or
[‘stratified medicine’] and/or [‘precision medicine’] combined with [report] and [pdf]. In
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total, 18 publicly available reports published between 2008 and 2013 and written in English
were selected and reviewed to identify sections of text addressing envisaged behaviours
and/or practices of patients and/or citizens. These reports are listed in the paper [121]. The
sections describing behaviours and/or practices of patients and/or citizens were extracted and
compiled into a list of verbatim texts. The data collected were analysed using a qualitative
content analysis approach as described later in section 4.2.

4.1.3. Paper III - Interviews
Paper III aimed to investigate the views of patient and interest organizations (PIOs) regarding
potential challenges to the realization of PM, and strategies to address these challenges. We
decided to engage directly with the PIOs by approaching their leading representatives and
inviting them to discuss PM in individual interviews. First, an e-mail invitation was sent to
the leading representatives of a small number of PIOs that co-operate with the NCGC. The
invitation provided an outline of the study objectives and a description of what participation
in the study entailed1. Those who accepted our invitation helped to identify other PIO
representatives that might want to participate in the study. Such snowball sampling enabled
the recruitment of representatives from 8 PIOs concerned with one specific disease or disease
area. Second, the same e-mail invitation was sent to 20 leaders of disease-specific PIOs
members of the European Patients’ Forum (EPF), an umbrella organization that works with
patient groups and health advocacy organizations across Europe [122]. This further enabled
the recruitment of 5 PIO representatives. Between July 2014 and January 2015, semistructured individual telephone interviews were conducted with 10 organizational leaders (e.g.
CEO, secretary general, and director) and 3 senior managers, representing in total 13 PIOs.

1

In the information provided to representatives, we used the acronym PAOs (patient advocacy organizations) to
describe patient groups. Later, after we had conducted the interviews, we changed the acronym to PIOs to reflect
more accurately the way the organizations defined themselves.
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The PIOs worked within the following areas: cancer (4), hereditary and genetic disorders (3),
mental health (1), diabetes (1), psoriasis (1), AIDS (1), lupus (1), and primary
immunodeficiencies (1). All participants signed an informed consent form (Appendix C) and
the study was approved by the Norwegian Social Science Data Services (Appendix D and E).
The interviews were conducted using an interview guide (Appendix F) which included openended questions about the PIOs’ perspectives regarding PM, PM-related activities, perceived
challenges with regard to the realization of PM, recommendations for the adoption of PM, and
the potential roles the PIOs may play in the realization of PM. The interviews lasted, on
average, 40 minutes and were audio recorded and transcribed verbatim in English and
Norwegian for data analysis using a qualitative content analysis approach as described in
section 4.2.

4.1.4. Paper IV - Oxford workshop
Paper IV aimed to investigate the views of PM researchers regarding how dynamic consent
may help address some of the challenges usually encountered in PM-friendly research. Both
the NCGC and the COST Action had an interest in investigating dynamic consent approaches.
The Action called for “coordination of analysis of ICT solutions for dynamic consent and
research subject participation” and the production of a working paper [19]. It was therefore
decided to organize a workshop (the preferred method of consultation in the Action, following
the principles of the RRI framework). In October 2015, the Research Ethics working group
(WG1) of the Action and the Centre for Health, Law and Emerging Technologies (HeLEX) at
the University of Oxford jointly organized an interdisciplinary two-day workshop gathering
PM researchers experienced in the use of dynamic consent solutions [123]. The workshop
brought together ethicists, lawyers, clinicians, medical researchers, research nurses and
research participants to discuss how dynamic consent approaches may facilitate the conduct
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of biomedical research. During the workshop, the participants mapped a process flowchart
describing main tasks and goals for recruiting, enrolling, and maintaining participants in
research studies and identified challenges usually encountered when carrying out these tasks.
Then, they discussed how dynamic consent may facilitate the conduct of these tasks and
attainment of the goals. Input from researchers involved in the design of dynamic consent
solutions for their projects were central to the discussions. Appointed participants took notes
during the workshop, and the workshop organizers gathered these notes, summarised their
content, and analysed the data using a content analysis approach as described below.

4.2. Data analysis
4.2.1. Analysis of the data collected for the four papers
The same data analysis method was applied across all four studies. Each paper describes the
analytical procedure in more detail. Briefly, the objective was to adopt a simple,
straightforward and systematic method of data analysis that could help identify results of
practical utility. All datasets were analysed using a qualitative content analysis approach.
Consequently, the coding categories were derived directly from data through open and
unrestricted coding [120, 124]. Each dataset was read several times and analysed manually to
gain an in-depth understanding of its content.

Although the same method of qualitative content analysis was applied to all datasets, slight
variation exists in the way coding and categorization was conducted between datasets. For
paper I, III, and IV, the datasets already had some preliminary structure as specific
questions/themes had been asked or discussed, thus providing a first indication of overarching
themes. For these datasets, the substantive content of the text was extracted, coded and
categorized according to overarching themes. If new codes were identified, the coding frame
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was updated accordingly. Then, the text pertaining to each of these themes was condensed to
reflect main points raised by the study participants. To confirm findings in paper I, the coding
was conducted by several researchers. To confirm findings in paper III and IV, a short
report/preliminary paper providing an overview of findings was sent to the study participants
for comments, and their comments were integrated in new versions of the papers.

The dataset generated through the literature review (paper II) did not have a basic structure;
some work was therefore needed to identify relevant pieces of text, and then code and
categorize them according to overarching themes that had to be defined. I then reviewed the
dataset to identify the type of behaviours and practices it described. These behaviours were
coded and then further examined to identify overarching categories under which they could be
grouped. Each category of behaviour and/or practice was then analysed in light of current
knowledge regarding citizen and/or patient involvement in health care to determine the extent
to which citizens and/or patients may realistically adopt, wholly or partly, such behaviours
and practices.

4.2.2. Synthesis of main points raised in the papers
The four papers comprising this thesis were published and/or submitted in the time period
2015-2016. In 2016, I began to review the papers to extract main points raised in the papers,
with a particular focus on points describing challenges and strategies. The objective was to
identify higher-order, crosscutting themes that may need to be addressed to facilitate the
realization of PM. The same conventional qualitative content analysis approach was used to
conduct this work. Text from each paper describing challenges and strategies was extracted
and entered into a matrix document comprising four columns (one per paper) and two rows
(one for “challenges”, one for “strategies”). The text was categorized under “challenges” and
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“strategies” depending on its content. Then, the text was coded and condensed. If the same
challenges and strategies were mentioned in several papers and coded, the codes were merged
into one code. Codes were further examined to identify overarching categories describing
similar and interrelated ideas that could be set up under “challenges” and “strategies”. Results
from this work are provided in Table 1 (challenges) and Table 2 (strategies) in the Results
section of the thesis.
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5.0. SUMMARY OF RESULTS
5.1. Paper I
Budin-Ljøsne I, Mascalzoni D, Soini S, Machado S, Kaye J, Bentzen HB, Rial-Sebbag E,
D'Abramo F, Witt M, Schamps G, Katić V, Krajnovic D, Working Group 1 COST Action
CHIP ME IS1303 “Citizen's Health through public-private Initiatives: Public health, Market
and Ethical perspectives”, Harris JR. Feedback of individual genetic results to research
participants: Is it feasible in Europe? Biopreservation and Biobanking. 2016
Jun;14(3):241-8.

We investigated the views of PM researchers and experts who are members of the European
COST Action regarding challenges to the feedback of individual genetic results to research
participants in Europe, and potential strategies to address these challenges. To do so, we
organized an email survey and an international workshop.

The members reported that many financial, organizational, and societal challenges exist that
may jeopardize the feedback process and render participant access to results of potential
health utility unfeasible. They explained that resources are largely missing to enable the
feedback of individual genetic results to research participants in a professional way, and that
legal frameworks supporting such feedback are unclear. The members identified a number of
strategies to facilitate feedback processes. These strategies include the clarification of legal
requirements applying to the feedback of results, the allocation of specific funds to the
feedback process, the development of harmonized European best practices, the promotion of
interdisciplinary and cross-institutional collaboration, the design of educational programs and
IT-based platforms, collaboration with ethics committees, and the documentation of the health
benefits and risks of feedback.
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5.2. Paper II
Budin-Ljøsne I, Harris JR. Ask not what PM can do for you--ask what you can do for PM.
Public Health Genomics. 2015;18(3):131-8.

We investigated the views of policymakers regarding the types of behaviors and practices that
they envision citizens to adopt under PM. To do so, we reviewed 18 reports on PM published
in English between 2008 and 2013. We examined the behaviors described in the reports in
light of current knowledge regarding citizen involvement in health care.

We found that policymakers expect citizens to have a high level of health literacy and engage
extensively in their own health care. For instance, they envision that citizens use electronic
devices to monitor own health on a regular basis, or purchase genetic services and participate
in the choice and validation of new diagnostics and therapeutics. Policymakers also expect
citizens to contribute to the research endeavor to a greater extent than currently practiced, for
instance by joining citizen-led networks and data sharing initiatives. Further, they envision
that citizens engage in the design of PM, for instance through participation in public
consultations and debates, or representation in health technology assessment bodies. Public
engagement from ethnic groups and minorities, which traditionally have been
underrepresented, is seen as particularly important.

Policymakers put large emphasis on educating citizens in PM, and increasing genetic
awareness and interest in health management. They also envision that citizens may be
involved in the design and development of educational tools to inform diverse publics about
genetics and PM.
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5.3. Paper III
Budin-Ljøsne I, Harris JR. Patient and interest organizations’ views on PM: a qualitative
study. BMC Med Ethics. 2016 May 13;17(1):28.

We investigated the views and perspectives of PIO representatives on PM, the challenges they
perceived for the realization of PM, and the strategies they proposed to advance the PM
agenda. To do so, we conducted semi-structured telephone interviews with leading
representatives of 13 PIOs located in Europe and North America.

We found that the PIO representatives supported PM but feared that many financial and
organizational challenges may delay its realization. They expressed particular concerns
regarding the cost of PM, and feared that PM may be available only to the socio-economically
advantaged. They also worried that increased focus on technology may be detrimental to the
patient-doctor relationship. They encouraged the adoption of strategies that aim to modernize
drug-licensing mechanisms, the development of research and data sharing infrastructures, and
the education of health care professionals in PM. Notably, they emphasized the importance of
developing principles and criteria for equitable access to PM, and taking into consideration
the patients’ needs, values and personal situation.

We also found that despite their varying levels of awareness regarding PM, the PIO
representatives expressed willingness to engage in the PM agenda and recommended that
PIOs work closely with policymakers to design PM in a way that truly addresses the needs
and concerns of patients.
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5.4. Paper IV
Budin-Ljøsne I, Teare HJA, Kaye J, Beck S, Bentzen HB, Caenazzo L, Collett C, D’Abramo
F, Felzmann H, Finlay T, Javaid MK, Jones E, Katić V, Simpson A, Mascalzoni D. Dynamic
Consent: a potential solution to some of the challenges of modern biomedical research.
BMC Med Ethics. 2017 Jan 25;18(1):4.

We investigated the views of PM researchers regarding how dynamic consent may help
address some of the challenges researchers encounter when they invite individuals to
participate in PM-friendly research. To do so, we organized a workshop hosted by the
University of Oxford, which gathered clinicians, medical researchers, ethicists, lawyers,
research participants, and patient representatives with an experience in the development of
dynamic consent solutions. The workshop participants discussed their use of dynamic
consent, and explored in which way it may facilitate the conduct of specific research tasks.

We found that dynamic consent may provide practical and flexible solutions to challenges
related to participant recruitment, the collection of informed consent, participant retention and
consent management. For instance, it facilitates the recruitment of participants from different
geographical regions, it enables researchers to tailor information to the participants’ needs and
level of health literacy, and it provides a solution for electronic storage of consents. The use
of dynamic consent may be particularly useful to support research designs in which
researchers need to collect updated health data from participants. Dynamic consent may also
provide some flexibility in the management of regulatory changes.
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5.5. Table 1 - Main challenges discussed in the four papers
Financial challenges
Lack of clarity regarding the funding of genetic tests and targeted treatments
-

“Most [PIO] representatives feared that PM may be too expensive for many health
care systems which are currently dealing with significant financial constraints. They
experienced that patient access to conventional treatment is increasingly restrained due
to cost issues (…)” [125]. (paper III)

-

“Even in countries where health care is publicly funded, public payers may decide not
to cover additional costs of targeted drugs and require that the patients cover such
costs themselves. To illustrate our point, we refer to ongoing plans in the UK to
modify pricing systems with the objective to increase prices for targeted drugs and
allow drug producers to achieve sufficient return on investment. For the time being, it
is still unclear who will cover potential additional costs related to the use of targeted
drugs” [121]. (paper II)

Lack of funding to support the feedback of genetic research results to participants
-

“Currently, there is no specific financing dedicated to support the feedback process.
(…) Funding schemes for research normally do not encompass the cost of feedback.
Similarly, it is unclear whether healthcare systems are willing to finance the feedback
of genetic results that are not produced in a clinical setting and do not comply with
clinical standards” [126]. (paper I)

Lack of clarity regarding the funding of PM infrastructures
-

“(…) [The PIO representatives] expected PM to require significant up-front capital
investments in equipment and infrastructures that most countries cannot afford” [125]
(paper III).

-

Quote from PIO representative: “I think that for PM we will need to develop another
system because it is unrealistic that the government will have enough money to cover
everything, (…), they have a problem with the financing”. (raw data paper III)

Limited financial ability of some groups of patients and citizens to endorse PM
-

“Most [PIO] representatives (…) observed that new targeted drugs that are launched
on the market are so highly-priced that patients can hardly afford them unless their
cost is fully covered by payers”. [125] (paper III)
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Organizational and regulatory challenges
Lack of good frameworks and tools to support the feedback of research results
-

“Professional guidelines and best practices for the feedback of results to research
participants are largely missing in Europe, with the exception of a few countries such
as the United Kingdom and Norway. Where guidelines do exist, they are often general
and do not offer guidance regarding the specific genetic variants for which feedback of
results should be provided to participants”. [126] (paper I)

-

“Providing genetic results to research participants within a qualified professional
framework may be difficult as there are few genetic counselors and clinical geneticists
in Europe, in particular in rural regions. Furthermore, the qualifications of genetic
counselors often vary due to the lack of standard training requirements” [126] (paper
I).

-

Quote from CHIP ME representative: “The [feedback of results] may be more feasible
for clinical biobanks that already operate closely in hospital districts, but is much more
challenging for research biobanks [due to] lack of doctor-patient relationship, clinical
laboratories, and health care facilities”. (raw data paper I)

Lack of flexible tools for inviting and retaining participants in research
-

“(…) Research participants often do not understand the content of the information
sheet or the consent form for the study, particularly if the consent form is lengthy and
includes complex terminology”. (…) “If new research needs arise that were not
foreseen and included in the original consent document, collecting new consent from
research participants may be expensive and burdensome, particularly if additional
consent requires face-to-face interaction or the mailing of paper consent forms. If
multiple consents are collected over time, keeping records of these consents can be
complicated, particularly in cohort studies, or in projects spanning several years and
multiple iterations where paper consent forms are stored in several institutions”. [127]
(paper IV)

Lack of efficient drug approval policies
-

Quote from PIO representative: “Understanding from an end-user perspective the
value of a novel intervention is something that systems are very bad at and again
we’ve been working to persuade [approval] bodies of the necessity of broadening their
approach to the concept of value”. (Raw data paper III)

Limited knowledge of PM among health care professionals
-

“Several PIO representatives also explained that general practitioners often do not
understand the specificities of disease, and suspected that many are insufficiently
trained in genetics to use PM strategies in their medical practice”. [125] (paper III)
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Ethical and societal challenges
Limited health and technology literacy of patients and citizens
-

“Empirical data show that individuals who receive information about their personal
genetic risk predisposition often fail to interpret it, either overestimating or
minimizing it (…)”. [121] (paper II)

-

Quote from PIO representative: “People do not understand information well enough,
this is where we see a big job for the patient organizations and patient groups in each
of the countries in Europe, (…) educate, bring awareness of how important (…) the
different kinds of medications are, when they are supposed to be used and for what,
(…) there is a reason why it has been prescribed (…). There is a huge communication
aspect that we have just picked up” [125]. (Raw data paper III).

Varying engagement of stakeholders in PM/awareness of PM
-

“Paradoxically, groups of population who are given the opportunity to contribute to
the scientific endeavor may not be willing to do so. For instance, 44% of Europeans
are not willing to provide personal information to a biobank, and 67% prefer being
asked to consent to every new piece of research instead of consenting only once to a
broad range of research uses”. [121] (paper II)

-

“(…) Several [PIO] representatives confessed that PM was a topic that had not been
thoroughly discussed in their organization. Most PIOs did not use the terms PM and
did not specifically mention PM in their strategic documents with the exception of
some cancer PIOs”. [125] (paper III)

-

“In most established research projects, the participants are not aware that genetic
results may be provided to them, as this possibility was not mentioned in the original
informed consent”.[126] (paper I)

Underrepresentation in research of some groups of patients and citizens
-

“(…) Ethnic groups and minorities are often excluded from research and deprived of
the opportunity to contribute and benefit from medical progress. As an illustration, 9
out of 10 genome-wide association studies are reported to be conducted on
populations of European descent, unveiled gene-disease correlations therefore
primarily applying to Caucasians”. [121] (paper II)

Patient values and circumstances insufficiently taken into consideration in health care
-

Quote from PIO representative: “I think it is essential that the patient remains at the
center and that he doesn’t become a data or an entity; it’s really a patient and a face
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and the [health care professionals] need to treat that patient, that’s the main goal”.
[125] (Raw data paper III)
Risk that important non-genetic research may be neglected
-

“(…) One [PIO] representative worried that priority may be given to genetic research,
not because it may lead to the most useful results, but because it is technologically
exciting and may benefit the commercial interests of pharmaceutical companies. This
representative emphasized the importance of also conducting other types of research
such as social and behavioral research”. [125] (paper III)

Risk of genetic discrimination
-

Quote from PIO representative: “If we, sometime in the future, find genes that you
would like to have and genes you would prefer not having, it is clear that it may
contribute to creating A-people and B-people. From the moment our genes become a
question of value, it may create differences between people. Some people may be
worth more than others and then we are back to the 30’s, so from a historical point of
view, this is important”. [125] (Raw data paper III)
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5.6. Table 2 - Main strategies discussed in the four papers
Development of sustainable funding mechanisms for PM
Allocate specific funding to PM-related activities
-

“Funding schemes should include specific funding that can be granted to researchers
and healthcare services that establish collaboration to provide results to participants.
The expected cost of the feedback process should be determined as early as possible in
research projects and specified in research applications”. [126] (paper I)

-

“The [PIO] representatives also recommended allocating specific funding to the
implementation of PM, for instance to develop necessary biobanks and data sharing
infrastructures”. [125] (paper III)

-

“A budget for the development or use of [dynamic consent] should be included in
research funding applications. [127] (paper IV)

Implement mechanisms to limit drug prices
-

“Limitations may also be put on the pricing of targeted drugs. Such limitations, albeit
controversial, can be more acceptable for pharmaceutical companies if financial
incentives are offered, for instance through internationally financed funds, for the
development of targeted drugs that benefit large numbers of people, such as drugs
used for the treatment of infectious diseases and cancer” . [121] (paper II)

Implement PM gradually through pilot projects including the neediest patients
-

Quote from PIO representative: “We thought that for patients in phase I or II for
whom there is no established treatment option anymore, that they could receive
personalized treatment through sequencing, DNA and molecular profiling (…). We
want it to be a personal offer, not just random patients here and there, but that all
patients in Phase I or II situations who wish such treatment. This is something we've
discussed”. (Raw data paper III)

Aim for equitable patient access to PM
-

Quote from PIO representative: “I think that [there are] human rights issues, key
populations are at this moment having difficulties in getting a good standard of care
(…). We should make sure that those in need get access and not only those who have
the financial capacity to do so”. (Raw data paper III)

-

Quote from PIO representative: “If you prioritize individualized medicine, then I
suspect that it will be for the few rich [people] and not for all (…). (Raw data paper
III)
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-

“(…) Systematically mapping disparities in the access and use of genetic tests and
targeted therapies and making the results publicly available may motivate changes in
policy in areas where disparities are the most striking”. [121] (paper II)

Develop low-cost programs to broaden patient and citizen access to PM
-

“Such programs may, for instance, consist of publicly funded annual health check
including mapping of genetic risk predisposition and lifestyle intervention provided
free of charge. In general, low-cost solutions should be preferred to expensive
solutions. For instance, health-care providers may prioritize investment in wireless
medicine, which is cheaper than traditional technology and offers the possibility to
perform medical tests remotely and at reduced cost while simultaneously limiting the
number of medical consultations”. [121] (paper II)

Design of modern tools and organizational structures for PM
Explore and develop dynamic consent tools
-

“Participants’ preferences regarding the use of interactive and cost-efficient IT-based
tools such as dynamic consent and web-based and telephone-based platforms for
access to genetic results should be explored” [126] (paper I).

-

Quote from PIO representative: “We are going to need new forms of consent that are
granular and dynamic and things like that so…PM is not going to be technically very
hard, it just need the right components (…).” (Raw data paper III)

-

“Establishing a culture of ongoing communication between researchers and research
participants is increasingly demanded by patient advocacy groups and research
participants who would like to be consulted about third party access to their data and
the management of genetic research results”. [127] (paper IV)

Develop frameworks for the feedback of genetic research results to research participants
-

“European researchers, research funders, research and healthcare institutions, medical
societies, and community representatives should collaborate at a European level to
develop harmonized European best practices for the feedback of genetic research
results to research participants. These discussions should take into consideration the
specific needs, contexts, laws, and cultural norms of European research. Recent
recommendations for the management of genetic results in research settings (…) and
clinical settings may be used to guide such work”. [126] (paper I)

-

A dynamic consent platform may also enable participants to consent online to the
feedback of genetic research results, even years after a project starts. (…) Enabling
participants to consent to the feedback of their genetic research results may be useful
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in research projects planning to recruit participants in future follow-up studies on the
basis of their genotype. [127] (paper IV)
Facilitate stakeholder collaborations
-

“Expert networks of clinicians, molecular biologists, bioinformaticians, and geneticists
should be established in research projects to facilitate the feedback process”. [126]
(paper I)

-

Quote from PIO representative: “We are urging to have much better epidemiology,
more consistent research would be nice, it means a lot if you have one country dealing
with (…) a rare disease while the neighboring country is not”. (Raw data paper III)

-

“The [PIO] representatives recommended the development of inter-PIOs
collaborations to enable the organizations which are more knowledgeable about PM to
help others join the PM endeavor”. [125] (paper III)

Develop modern drug licensing mechanisms
-

“[The PIO representatives] believed that modernizing drug licensing mechanisms is
necessary to enable quicker access to targeted drugs. Adaptive pathways mechanisms
were mentioned as a potential approach to improve timely access for patients to new
medicines”. (paper III)

-

Quote from PIO representative: “The European Medicines Agency creates a shift in
the process by which medicines are brought to the market for authorization by
adaptive licensing mechanisms, and that is particularly suited to PM because instead
of having to do the traditional large-scale multicenter randomized double blind trial,
you could bring medicines to use in patients at an earlier stage of development and in
a much more targeted way (…). This approach is absolutely, I think, the right way
forward”. (Raw data paper III)

Conduct more research
-

“(…) Research programs may be developed in close cooperation with local
communities to include a wider variety of populations. For instance, clinical trials
which focus on genetic variation instead of ‘race’ or ‘ethnicity’ could be designed”.
[121] (paper II)

-

“The [PIO] representatives believed that more research should be conducted to
understand the causes underlying disease, investigate the mechanisms of side effects,
explore the consequences of living a long time with a specific treatment and develop
strategies to improve the quality of life of patients”. [125] (paper III)

Develop PM infrastructures
-

Quote from PIO representative: “As an organization we are interested in the
development of biobanks because we see that it can promote and create new insights
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and
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Quote from PIO representative: “There needs to be the infrastructural investment in
supporting a personalized medicine approach, there needs to be training in re-skilling
or bringing new practitioners with the necessary skills and knowledge to apply this
new approach, and there needs to be attention to the whole health economics issue to
make sure that developing effective drugs for smaller and smaller populations does not
just become financially unsustainable”. (Raw data paper III)

Education and engagement of key stakeholders in PM
Educate healthcare professionals
-

“Educational programs should be developed to enhance genetic knowledge among
healthcare professionals such as medical doctors, clinicians, clinical ethicists,
psychologists, nutritionists, nurses, biologists, and laboratory geneticists who are
strategically placed in the community and may potentially contribute to the feedback
process. Such programs could for instance build upon the common set of core
competences in genetics recently proposed by the European Society of Human
Genetics”. [126] (paper I)

Engage citizens in PM
-

“Researchers should develop mechanisms to discuss with citizens and research
participants the modalities of the feedback of results, for instance through public
consultations, debates, and social networks”. [126] (paper I)

-

“Researchers will benefit from having more engaged, committed and productive
participants in their research; such participants are useful as demonstrated by the
successful contributions to research made by online communities of patients.” [127]
(paper IV)

Engage PIOs in PM
-

“[The PIO representatives] recommended engaging patients and patient
representatives as early as possible in the planning and design of clinical trials (…)”
[125] (paper III)

- “The [PIO] representatives envisioned increased collaboration between PIOs and
research groups, medical bodies, drug developers and policy-makers, nationally and
internationally to encourage the development of PM. They also believed that patients
and lay representatives should be more frequently invited to join research ethics
committees and drug approval boards”. [125] (paper III)
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6.0. DISCUSSION
The work in this thesis was conducted through two projects – the NCGC and the COST
Action – developed in the wake of the vision for PM. Following the principles of the RRI
framework, these projects shared a common interest in exploring stakeholder perspectives on
the integration of PM in health care services. Thus, they provided a strong foundation for the
work comprising this thesis. We explored the views of key groups of stakeholders – PM
researchers, policymakers, and patient and interest organizations – regarding specific themes
of relevance for PM with the objective to develop concrete guidance that may inform the PM
agenda. This work provides new insight into the variety of challenges that the stakeholders
experience “on the ground” and perceive as potential barriers to the development of PM in
European health care systems. Our research also highlights the views of PIOs on PM; views
which, until now, have hardly been explored. We learned that concerns exist regarding the
sustainability and practical feasibility of PM. Our findings also reveal a high degree of
consensus among the key groups of stakeholders we targeted regarding strategies needed to
foster and facilitate PM, although their views vary on educational strategies targeting patients,
citizens, and health care professionals. A more detailed discussion of our main findings is
provided below.

6.1. Plethora of challenges

Our research results show that many financial, organizational, regulatory, ethical and societal
challenges (summarized in Table 1) exist that may negatively affect the PM agenda. While
some of these challenges have been identified in previous studies, others have received
limited attention. Research groups have previously raised concerns regarding the lack of
funding to support the feedback of genetic research results of potential health results to
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research participants[128, 129]. Our research confirms that such issue is expected to be
broadly encountered in Europe [126]. Similarly, concerns are regularly raised in the public
debate regarding the health care systems’ ability to finance the purchase of genetic tests and
targeted treatments [88, 130]. These concerns are largely motivated by recent restrictions
placed by health care systems on the prescription of new targeted drugs [131], which have
provoked heated discussions regarding the reasons for high drug pricing [88], and led to calls
for a greater sustainability of drug prices [132]. Our results from paper III show that PIOs
largely share these concerns and question the financial sustainability of high drug prices and
PM [125].

Our research also reports the existence of organizational issues due to the absence of clear and
flexible policies, mechanisms and tools to perform tasks, and a limited culture for
collaboration across disciplines. For instance, findings from paper I show that the necessary
organizational structures to enable the feedback of results in a professional fashion are often
not in place in research projects [129]. Previous studies have reported difficulties in the
establishment of collaborations between researchers and clinical genetic services to enable the
feedback process [133, 134] due to limited available expertise on genetic testing among health
care professionals [103] and some reluctance toward the adoption of genetic tests [101].
Preliminary results from the recently conducted Genetics Clinic of the Future survey seem to
support our findings and show that policies for the feedback of results are largely missing in
Europe [135]. In addition, organizational challenges exist that are related to the conduct of
biomedical research. As discussed in paper IV, established standards for the collection of
informed consent and the recruitment and retention of research participants are insufficient
and unfit to satisfy the needs of modern and PM-friendly research [127]. Discussions are
currently taking place within the scientific community regarding the importance of developing
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new and innovative approaches for the collection and management of informed consent that
are more efficient and flexible than current practices (see section 2.4).

Our research reports the existence of numerous ethical and societal challenges that may
negatively impact PM. A critical challenge relates to the health care professionals’, patients’,
and citizens’ ability to endorse PM. In paper III, the PIO representatives explained that health
care professionals often do not have the necessary prerequisites to understand the basics of
complex or rare diseases [125]. Paper I reported that research participants often are not aware
that genetic results may be produced about them, and may not be ready to receive them [126].
Paper II discussed that patients and citizens, contrary to what policymakers and promoters of
PM expect, may have limited ability and interest in engaging more strongly in the
management of their health, or in participating in PM research [121], an issue that was also
discussed with the PIO representatives in paper III [125]. This is in line with results from
previous studies which show that patients and citizens’ have limited health and technology
literacy [136], varying understanding of the meaning of genetic information [137], and
insufficient awareness of research [138].

Importantly, our research identified some specific challenges that, until now, have received
limited attention. For instance, results from paper III show that PIOs have varying and
sometimes limited knowledge of PM [125]. While some PIOs use the concept of PM, and
outline strategies for PM in their central documents, others do not have an in-depth
knowledge of PM and do not use PM as a concept in their work. This stands in contrast to the
assumption of policymakers and promoters of PM; in their PM reports, they often describe
PIOs as active players that contribute to, for instance, the development of cutting-edge
research projects [6]. Our results suggest that, as I will discuss later, further effort should be
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devoted to greater engagement of PIOs in the PM endeavour in order to benefit from their
expertise and their networks. Our research results also show that PIOs have concerns, not only
regarding the financial and organizational aspects of PM, but also regarding how PM may
impact the way one deals with health and disease. More specifically, they fear that increased
focus on the genetic and molecular aspects of disease may negatively impact the patientdoctor relationship. This concern is acknowledged in the literature but, to my knowledge, has
hardly been addressed in empirical studies on PM.

Concerning many of the challenges discussed in the papers, one could question whether some
challenges are more critical than others. For instance, isn’t the health care systems’ limited
ability to purchase genetic tests and targeted treatments (an issue raised by the PIO
representatives) a more important challenge than the lack of online communication platforms
for interaction between researchers and research participants? Although ranking challenges by
order of importance may be necessary, it was not my objective to do so when conducting this
work. Rather, I was interested in gaining an overall understanding regarding the diversity of
challenges that may affect the realization of PM, directly or indirectly. Furthermore, it would
not have been possible to weight or “quantify” challenges based on qualitative studies
involving a limited sample of stakeholders. However, I believe that the challenges we
identified in our work are all relevant and interrelated. As an illustration, if researchers do not
have flexible tools for the conduct of their PM research, this may potentially delay or impede
the discovery of new medical treatments and negatively impact people’s access to PM over
time. This illustrates that focusing on one type of challenges, for instance, financial
challenges, may not be enough. Enabling PM requires navigating through a web of
challenges, and developing strategies accordingly.
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6.2. Variety of strategies

Numerous strategies were discussed in the papers that may contribute to address these
challenges. As summarized in Table 2, these strategies are primarily related to the
development of long-term, comprehensive, inclusive and sustainable funding mechanisms for
PM, the design of concrete tools and modern organizational structures for PM, and the
education and engagement of key stakeholders in PM. Similarly to the challenges identified,
many of these strategies have already been at the centre of discussions among policymakers
and promoters of PM as illustrated earlier in section 2.4. However, several additional lessons
can be drawn from our findings as described below.

6.2.1. Convergence of views

Our findings suggest that the groups of stakeholders with whom we engaged share common
views regarding many of the strategies to adopt to move the PM agenda forward. As an
illustration, the PIO representatives supported initiatives from policymakers to modernize
drug approval mechanisms that were experienced to be too burdensome and time consuming
[125]. Recently, efforts have been made to simplify bureaucratic requirements for drug
approval [139], for instance through the implementation of innovative mechanisms such as
adaptive pathways (mentioned in section 2.4), a progressive approach cited by some PIO
representatives in paper III. The PIO representatives also called for increased efforts to
contain costs of targeted treatments and genetic tests [125]; something that policymakers are
trying to achieve by testing new ways to limit drug prices. One example is the use of valuebased approaches for drug pricing under which drug reimbursement is tied to the actual value
that the drug brings to health care systems [140]. Using such approaches, drugs that offer
limited benefit (e.g. overall patient survival of less than one month) are priced lower than
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those that offer long-term benefit (e.g. additional years of life). Value-based pricing, an
approach also cited by the PIO representatives, is currently being explored in the United
Kingdom and may contribute to contain costs of targeted treatments and genetic tests over
time [141]. The PIO representatives also largely agreed with policymakers regarding the
importance of developing infrastructures and tools for data sharing, and the need for
conducting more genetic and epidemiological research [125]; policymakers have continuously
encouraged the development of biobanks and research programs during last decades (see
section 2.4).

Another area of convergence relates to the development of new and modern approaches for
the collection and management of informed consent, and for communication and interface
between researchers and research participants. During our consultations for the work
presented in papers I, III and IV, PM researchers and PIO representatives repeatedly
mentioned dynamic consent as a tool to implement in research projects [125-127]. Dynamic
consent is a personalized, online consent and engagement tool which primarily aims to enable
research participants to modify their consent preferences over time [115]. In addition, it can
be used to establish two-way, ongoing communication between researchers and research
participants [142]. For instance, researchers can provide regular updates about research
discoveries, invite participants to discuss the research through online forums, and the
participants can upload additional health information or fill in health questionnaires whenever
needed [127]. As discussed in section 2.4, policymakers have encouraged the development of
new forms of consent and communication between researchers and research participants over
the last years. This is interesting knowing that, traditionally, there has been some reluctance
toward fostering an ongoing researcher-research participant relationship [143]. For instance,
in biobank research, the normal practice has been to collect the one-time, paper-based consent
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of research participants to the broad use of their biological samples and associated health data
within broadly defined research areas. No other forms of communication are usually expected
to take place between researchers and research participants after the consent is collected, with
the exception of some feedback of general information regarding the research, for instance
through a Newsletter or a website. Increased interest in dynamic consent, also among PM
researchers involved in biobanking [144], could be explained by a recognition that, in a
continuously changing research environment, managing research projects is becoming
increasingly difficult if no possibility exists to interact with research participants, for instance,
to know whether they support data sharing, or to collect enrichment data. Increased interest in
dynamic consent may also be explained by a recognition that research participants have an
active role to play in research, and can contribute to improve its quality and relevance [145].

Finally, our findings suggest that there is some consensus among stakeholders regarding the
need to facilitate interdisciplinary, cross-milieus collaborations, and challenging the
traditional schism between research and health care. As reported in paper III, the PIO
representatives explained that health care systems should do more to support and facilitate the
recruitment of patients in clinical trials [125]. In paper I, the PM researchers recommended
the establishment of expert networks spanning across clinical and research milieus in order to
facilitate the feedback of genetic research results to research participants [126]. Policymakers
increasingly encourage initiatives to create bridges between clinical and research milieus. As
an illustration, in the recently launched Genomics England project [146] which aims to
sequence the DNA codes of a 100,000 patients, expert networks similar to those
recommended by the COST Action members have recently been implemented. These
networks, called Clinical Interpretation Partnerships (GeCIP) [147], enable clinicians and
researchers to work together to interpret the genetic and genomic data produced in the
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research project and improve the clinical care provided to patients, but also to undertake
complementary research [147]. The development of such networks is motivated by the
observation that maintaining a clear separation between research and health care, as
traditionally practiced, may no longer serve the interests of patients [148, 149]. As stated by
Lyon and Segal, “the goal [of research] is increasingly patient-focused and intended to find
information of clinical benefit to the participant, indeed blurring the lines between “patient”
and “research participant” [148]. Genomic research has the potential to contribute to yield a
diagnosis [150] or identify a course of treatment within a clinically actionable time frame
[148]. If such applications of genomics are to become common, increased collaboration
between research and clinical milieus makes sense. However, as I will discuss later, it may
also lead to a number of consequences for patients and research participants that should be
considered.

6.2.2. Divergence of views
Although our key groups of stakeholders shared common views regarding many strategies to
address challenges, our research also highlighted that there is some divergence of views
regarding specific aspects of these strategies. For instance, policymakers seem to put more
weight on educating citizens in PM than the PIO representatives do. As explained in paper II
and in section 2.4, policymakers largely recommend to educate citizens in PM and basic
concepts of genetics [121]. They consider this necessary to enable citizens to engage more
strongly in the management of their health and in PM research, for instance by using health
monitoring devices and collecting own health measurements [151]. Policymakers emphasize
that such engagement is essential for the realization of PM. As stated in a European PM
report, “If European citizens are to take advantage of the opportunities provided by PM and
become active participants in its continued refinement and implementation, health literacy in
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the wider population must be actively promoted” [33]. Our results are based on the review of
a limited number of reports, and a review of reports in other languages than English may have
provided other results. However, the reports we scrutinized were produced by wellrecognized, national and European institutions involved in the realization of PM, thus
suggesting that the importance of educating citizens in PM is a view that is widely shared by
policymakers.

To educate citizens in PM, policymakers fund a variety of public involvement programs
spanning from the dissemination of educational videos and the conduct of laboratory tours, to
public forums and science festivals [80]. Interestingly, while the PIO representatives thought
that such educational efforts were useful, they did not see them as essential. They rather
believed that citizens naturally develop awareness about PM as targeted treatments and
genetic tests are becoming more broadly used in health care systems [125]. The PIO
representatives also appeared to be less optimistic than policymakers regarding the extent to
which patients and citizens can actually engage in PM, and explained that behaviours are not
solely a consequence of the individuals’ level of health literacy, but also depends on their
personal situation, values, and socio-economic background [125]. For instance, patients who
have been waiting for a diagnosis for years are usually more motivated to understand genetics
than others, who may have a higher level of health literacy, but are not confronted with the
same type of health challenges. Our results suggest that the PIO representatives are more
supportive of educating patients during the course of health care in a targeted way, i.e.
enabling them to “learn by experiencing”, rather than conducting large-scale information
campaigns targeting citizens and the public. However, this finding would have to be
confirmed by further research.
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Another potential point of divergence in views between our stakeholder groups concerns the
education of health care professionals. In paper III, the PIO representatives explained that
health care professionals often do not understand the specificities of disease and have limited
knowledge of genetics, and recommended to educate health care professionals in PM [125].
As explained in section 2.4, policymakers have called for increased education of health care
professionals in genetics and molecular medicine [6, 45], a point also raised in paper I [126].
Apparently, our stakeholder groups largely agree on this issue. However, the PIO
representatives worried that increased focus on genetics in the curricula of health care
professionals may negatively impact the patient-doctor relationship if it leads professionals to
reduce patients to their genetic profile or to “a bunch of molecules” [152]. The PIO
representatives believed that taking the patient’s values, beliefs, and preferences into
consideration is at least as important as understanding the molecular mechanisms of her
disease [125]. This concern has been raised previously in the literature by authors who
emphasize that defining an individual’s health in “technoscientific, […] quantifiable and
controllable” terms may be comprehensive from a biomedical point of view but is too
reductionist from a humanistic point of view [53]. Patients are more than the sum of their
molecules, and their personal situation and life experiences have to be taken into
consideration. The PIO representatives explained that this is an approach to medicine that
they have been struggling to put forward for years, with limited success [125]. Although this
was not discussed in-depth with the PIO representatives, our findings suggest that more effort
should be placed on educating health care professionals in PM in ways that are more nuanced
and holistic, taking into consideration all aspects of a patient’s health and not just her/his
biology.
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6.2.3. Calls for the development of hands-on tools and mechanisms

Another finding that emerges from our research is that stakeholders think in very practical
terms, and call for the development of a number of concrete, hands-on tools and mechanisms
that may facilitate their work, and help advance PM. As an illustration, in paper I, the PM
researchers suggested that harmonized European guidelines for the feedback of genetic
research results to research participants should be developed [126]. To date, international
guidelines exist which primarily recommend the feedback to research participants of clinically
actionable research results, i.e. results of potential health utility that clinicians can use to
guide prevention or treatment [153-155]. However, most of these guidelines do not provide
practical and detailed guidance regarding, for instance, which criteria to use to determine the
“actionability” of results, which information about genetic variants to feed back to
participants, and how to organize the feedback process [153-155]. Guidelines exist in Europe
for reporting genetic results in clinical settings [156-158] but these guidelines encourage
researchers to limit the likelihood of detecting clinically useful findings by applying filters
when making use of genome sequencing technologies [156-158]. This strategy may be
applicable in clinical settings but is not suitable for researchers who aim to discover new gene
variants and may want to study as much of the genome as possible; the probability that they
“bump into” variants of health utility is therefore higher than in clinical settings. European
clinical guidelines also primarily focus on discussing the technicalities of genetic testing but
do not explain how to handle, for instance, different types of potentially clinically actionable
variants [157].

The guidelines of the American College of Medical Genetics and Genomics (ACMG),
published in 2013 and 2016 and developed for use in clinical settings, are one important
exception to the general approach adopted in international documents [159, 160]. These
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guidelines differ from other guidelines in the sense that they provide a list of pre-determined
genetic variants that are known or expected to be pathogenic and that are recommended to be
reported to patients undergoing clinical genome sequencing. During our workshop, we did not
discuss in details the content of harmonized European guidelines for the feedback of genetic
research results to research participants with the PM researchers. However, their request for
more guidelines may indicate that concrete and specific guidance is needed at a greater level
of granularity than is currently provided in today’s documents. This could be interpreted as a
demand to develop harmonized European guidelines that are more in line with the ACMG
guidelines [159, 160]. If developing a list of reportable variants is what the PM researchers
had in mind, this would represent a change with respect to the situation presently prevailing in
Europe - pragmatic guidance at a general level. This may, however, prove to be controversial
as the ACMG guidelines have been widely criticized for being too top-down and shortsighted, not taking into consideration the patients’ situation, and encouraging opportunistic
screening [161]. Furthermore, this would contradict results from a recent cross-national study
conducted among genetics and genomics experts who, when asked about the type of guidance
they would like to receive, agreed that general guidelines are preferable to a list of specific
variants to report [162]. As I will discuss later, developing such a list would also generate a
number of challenges. For instance, it may be difficult to reach agreement regarding the
significance of the variants, and the types of variants to list according to latest scientific
developments.

The stakeholders also called for the development of concrete mechanisms for broad and
equitable access to PM. In paper I, the PM researchers expressed concerns that if harmonized
European guidelines for the feedback of research results to research participants are not in
place, situations may arise where “[…] some projects provide results to their participants,
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while other similar projects do not provide results or decide to apply different criteria for
doing so” [126]. This may lead to inequity in participant access to potentially clinically
actionable or lifesaving information. In paper III, the PIO representatives emphasized that
equitable access to PM should be the guiding principle for delivering PM to patients and
citizens [125]. They experienced that patient access to new diagnostic tests and targeted drugs
is fragmented and emphasized that access to PM should not depend on the patients’ financial
ability to pay for such access but rather take place on the basis of the patients’ specific needs
[125]. We did not discuss in-depth with the PIO representatives or the PM researchers which
mechanisms to put in place to enable broad and equitable access to PM. However, we referred
in paper II to some mechanisms that could be developed to adjust for potential disparities in
access to PM, and reach out to those populations who normally do not have the prerequisites
to benefit from new medical developments [121]. Mechanisms for instance include the
implementation of community based participatory research programs, which contribute to
inviting communities usually not included in research to participate in research [163], or the
development of free and low-cost programs for accessing genetic testing. As an illustration,
some public hospitals in the United States offer free BRCA testing and genetic counselling to
patients who usually have limited access to health care [164]. Facilitating broad access to
genetic testing can not only be done through the development of such mechanisms but also by
“creatively delivering genomic risk information” [165]. For instance, mechanisms exist,
which were not discussed in our paper but that policymakers are currently considering, that
may encourage people to endorse genetics and change behaviour. This for instance includes
the delivery of health insurance vouchers upon submitting proof of follow-up with a
counsellor [166] or the use of advisory notices accompanying genetic tests to inform that
people undergoing similar tests have changed their life-style [165].
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Although the mechanisms described above may contribute to facilitate access to PM, enabling
PM is expected to raise a number of questions regarding, for instance, prioritization. Many
considerations have to be taken when determining who gets access to what and who needs
additional support to receive such access: the patients’ needs are clearly important but hardly
any health care system has the financial resources to address all the needs of all patients
without having to set limits and apply criteria for prioritization [167]. Furthermore, principles
other than equitable access or addressing the patients’ needs, such as the cost-effectiveness of
an intervention, may also have to be considered when deciding who gets access to what.
Discussing all issues surrounding equitable access to PM requires extensive work. However, a
lesson that may be learnt from our consultations is that broad and equitable access to PM
seems to be a recurrent concern among stakeholders. This suggests that more discussions are
needed, probably at European level, following the principles of the RRI framework, to
develop an overall, concrete and clear strategy for such access that aligns with European
values for health care.

Finally, our research shows that stakeholders call for the development of concrete
mechanisms for the funding of PM. In paper I, the PM researchers recommended to allocate
specific funding of research grants to enable researchers and health care services to feedback
genetic research results to research participants [126]. In paper III, the PIO representatives
called for the allocation of specific funding for the development of PM, including biobanks
and data sharing infrastructures, although they suspected that allocating such funding would
be challenging [125]. It might not be surprising that central stakeholders of PM think that PM
should receive more funding, and PM has already received a lot of attention from funders,
including from the European Union. However, such call for funding raises an interesting
question: what is sufficient funding to support the realization of PM? This was not discussed
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in details in our consultations. One observation is that the funding of PM research and PM
infrastructures, although existing, at least, in some European countries, is often fragmented
and short-sighted. As an illustration, genomics research is generally funded through programs
spanning three to five years. The same applies to the funding of biobank and data sharing
infrastructures. This short-sightedness with regard to funding may have negative side effects
as experienced by large-scale research projects which have been hindered to exploit valuable
research data after project end because financial resources were lacking [168]. Generally,
possible strategies pertaining to long-term funding of PM need to receive more attention in
the public debate [169]. Until recently, the promoters of PM have primarily discussed
practical tools and infrastructures to develop to enable PM, and shown limited interest in
discussing the financial sustainability of PM. This could be because PM is assumed to reduce
health care costs as the quality of treatment increases and less money is spent on developing
drugs that do not work [170]. However, to achieve such savings, large investments must be
made upfront. The feedback we received during our consultations is that significant concerns
exist regarding how such investments may be secured in the future, and which areas of PM
should be given priority in a context where health care systems are increasingly struggling to
finance their core activities.

6.2.4. Feasibility and potential implications of strategies
In paper I-IV, many different strategies were discussed. Due to our choice of work method,
the papers did not provide an opportunity to explore each of these strategies in-depth.
However, it is interesting to look more closely at the specific strategies that were discussed
and question their feasibility and potential implications.
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Development of harmonized guidelines for the feedback of genetic research results to
research participants
Conducting a 1-day workshop to discuss the feedback of genetic research results to research
participants with PM researchers did not give us enough time to discuss how to develop such
guidelines. However, a number of practical challenges are expected to arise if, as suggested
earlier, more detailed guidelines than those currently existing were to be developed. For
instance, which genetic variants or categories of variants, if they were to be listed, should be
included in such guidelines? Currently, there is no established consensus regarding which
variants are actionable and should be fed back to research participants [162], although efforts
are being made internationally to categorize variants in a systematic way. Issues related to
misled interpretation of findings, false-positive findings, and the harms they may create,
would have to be considered more thoroughly [171]. Initiatives such as the BRCA Exchange
provide researchers with “curated expert interpretations and some supporting evidence for
genetic variants identified in BRCA1 and BRCA2”, the genes associated with increased risk
of breast and ovarian cancer [172]. However, these initiatives are for the most part in their
starting phase and currently target only a few genes.

Should guidelines focus only on variants of documented pathology, or should they also
indicate how to handle variants of uncertain significance (VUS) [173]? Currently, most
variants unveiled in research are VUS that are difficult to categorize, although it may be
found in the future, as new knowledge accumulates, that they are clinically important [173,
174]. Studies have documented that research participants have an interest in learning about
VUS; this could indicate that a restrictive view on which variants to report may not always be
appropriate [175, 176]. However, reporting VUS may also be ethically dubious if it cannot
provide guidance regarding a potential course of medical action. Clinical geneticists regularly

72

experience that the borderline between clinically significant variants that are worth reporting,
and less important variants, remains blurry [177]. These questions illustrate that establishing a
pre-determined list of genetic variants to report could be challenging.

Should the guidelines describe how to organize the feedback process in research settings? In
general, some flexibility in the timing and the way results are provided is expected to be
appropriate as the preferences of research participants regarding the feedback process are
often context-dependent, and the resources of researchers vary [178]. For instance, some
researchers may be able to establish collaborations with treating clinicians and genetic
counsellors to provide results to research participants, as suggested by the PM researchers we
consulted, while others may have to use alternative methods of communication such as
telephone for efficiency and budgetary reasons [179]. Some researchers may also encounter
problems if, as emphasized in paper I, the research participants are not aware of the possibility
to receive results, and have not consented to feedback. In such situations, procedures have to
established to inform participants about the potential for such feedback [180]. When
designing feedback procedures, it may also be important to be aware that creating “quasiclinical settings for return of clinically relevant results” to research participants [181] could
prejudice the research participants if it leads them to overestimate the benefits of research
participation [182]. Developing harmonized European guidelines for the feedback of genetic
research results to research participants may require making decisions regarding the level of
granularity of the guidelines, the different aspects of the feedback process to be covered in the
guidelines, and the extent to which the guidelines may offer some flexibility to enable
researchers to adapt to local circumstances.
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Implementation of dynamic consent platforms in research projects
As explained earlier, our research results show that stakeholders enthusiastically support the
development of dynamic consent tools in research projects. To date, dynamic consent has
been rolled out in a few research projects and recent reports show that research participants
appreciate its use [183-185]. However, a main challenge encountered with dynamic consent is
the still limited amount of empirical data to demonstrate its effectiveness and capacity to
reach out to all. For instance, although research participants show interest in using dynamic
consent platforms, it is unclear whether such interest can be maintained over time, in
particular if the use of the platform puts many demands on participants, or whether “consent
fatigue” may arise [118]. This may be a particular salient issue if individuals participating in
several research projects have to use different dynamic consent platforms; a problem that
could potentially be addressed by developing national platforms for dynamic consent [114].
One may also question whether the use of dynamic consent may jeopardize the quality of the
research if many research participants have the possibility to withdraw their consent by
simply clicking on a button, thus compromising the reliability and reproducibility of the data
[186].
It is also unclear whether all groups of research participants will use dynamic consent. For
instance, participants originating from socio-economically disadvantaged groups of
populations, who have less experience with or access to technology, may have difficulties in
using dynamic consent [187], as illustrated by a recent study which shows that these groups
have a limited use of web-based tools for research despite high reported interest [188]. In such
cases, it may be useful to combine the use of online tools with other solutions such as
personal contact to increase the likelihood to reach out to all [188]. Another recently
published study shows that participants recruited in biobank research through an electronic
consent platform are often less diverse in terms of ethnicity and education than those enrolled
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during in-person interactions with research staff [117]. One can also reasonably suspect that
the elderly, who often have limited technology literacy, are less likely to use an online
platform than younger generations. The same applies to severely ill patients who have been
through series of interventions and are physically and cognitively weakened but choose to
participate in clinical research: to which extent can they be expected to use an online
platform? It could be argued that dynamic consent is not meant to replace all other forms of
communication between researchers and research participants but can be combined with other
approaches (e.g. personal contact) depending on the context of the research and the research
population. Generally, it may be wise in some projects to implement dynamic consent
progressively and in parallel with traditional communication methods in order to enable
participants to familiarize with the platform.
Although our research results document interest in dynamic consent, we should acknowledge
that these results might have been influenced by our choice of method. We collected our data
for paper IV during a workshop gathering experts working to develop dynamic consent
platforms in their projects. These experts presented their work and the types of dynamic
consent platforms they had developed in their projects. One could argue that researchers who
contribute to the development of dynamic consent solutions cannot objectively assess the
usefulness of such solutions. However, they are also the ones who have concrete experience
of the use of dynamic consent and can give some feedback regarding what works and what
does not work in “real-life” for their projects. Such insight cannot be obtained from
researchers who do not have an experience of the use of dynamic consent but only have a
conceptual understanding of it. As the complexity of the research increases and researchers
are confronted with new situations that require having a dialogue with research participants, it
seems inevitable that tools such as dynamic consent will be needed in research projects. Thus,
implementing dynamic consent tools may be ethically desirable as it reinforces the principle
75

of respect for the autonomy of research participants [115]. It also aligns with the principles
outlined in the Responsible Research Innovation (RRI) framework of the European Union,
which encourages greater transparency of research, and engagement of stakeholders,
including research participants [85]. More empirical data will, however, have to be collected
to evaluate the impact of the use of dynamic consent in research projects, and to confirm or
refute our findings. Importantly, it will be important to establish minimum standards
regarding which components of an online platform are necessary to qualify as a dynamic
consent platform. Such standards are necessary to ensure a common understanding regarding
what constitutes dynamic consent and what its main features should be [personal reference:
Teare H and al. Standards for dynamic consent - Investigating the ethical, legal and regulatory
requirements. Paper in preparation, 2017].

Engagement of patient and interest organizations (PIOs) in PM
Finally, our research results suggest that PIOs are clearly willing to contribute to the PM
agenda [125]. PIOs have unique expertise and resources that should be used to a greater
extent than currently practiced. However, some challenges are expected to arise when inviting
PIOs to engage in PM. For instance, thousands of PIOs of varying organizational form and
mandate are active and it can be difficult to identify the ones that best represents the interests
of large groups of patients [189]. Inviting some PIOs to engage in PM may also not be
feasible as their ability to engage depends on their resources and priorities. As explained by
one PIO representative, some PIOs do not have resources to do more than conducting daily
activities such as providing guidance to patients, and supporting families in their encounter
with health care services [125]. These PIOs may need time and help to build the necessary
professional capacity to participate in the PM agenda.
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Another challenge is how to prioritize and use inputs from diverse PIOs when these differ on
specific issues [190]. Some PIOs are more experienced and have better resources to advocate
for their patients than others; reconciling different views and priorities in a fair way could
therefore be demanding. As an illustration, powerful PIOs could be tempted to steer health
technology assessment processes in the direction that best suits their patient group to the
detriment of other patient groups. One may also question whether some PIOs can be invited to
be involved in research projects if they are not financially dependent or have an affiliation to
industry. It may be necessary to require that PIOs declare “all sources and amounts of funding
and specify the role of funders and sponsors in [their] activities” [191]. In the absence of a
simple “recipe” for engaging stakeholders such as PIOs in PM, it will be necessary to conduct
more research to determine the most efficient methods of engagement, the areas in which
contributions from PIOs are most needed, and how their input can best be incorporated into
PM policy [189].

6.3. Potential ways forward
Our consultations among key groups of stakeholders gave us useful insights into what they
perceived as important challenges of relevance for the integration of PM in health care
systems, and what they proposed as potential strategies to address those challenges. While
some of these strategies are well known and are gradually being developed, others are rather
new and may have to be fine-tuned and explored further. Several steps can be taken to followup on the strategies discussed in the papers:

-

Discuss in more details the content and design of harmonized European
guidelines for the feedback of genetic research results to research participants.
PM researchers have specifically expressed a need for concrete guidelines. If such
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guidelines are to be developed, it will require that more discussions take place
regarding their content, and which specific components of the feedback process can
actually be harmonized across European countries. Importantly, one will have to
discuss which group or organization will be responsible (and will have sufficient
authority and oversight) to develop the guidelines. As emphasized in paper I, one
potential way to move forward is to rely upon existing European clinical guidelines for
genetic testing to develop guidelines for use in research settings, including “additional
criteria and assessment methods to certify the quality and accuracy of genetic results
produced through research” [126]. In principle, it is possible to establish a task force
with funding from the European Union or under the umbrella of the European Society
of Human Genetics [192] (which has developed guidelines for feedback of results in
clinical contexts). This task force could gather the necessary expertise from clinical
and research milieus to start working on harmonized guidelines for research in a
collaborative way. Enabling clinical and research milieus to work together on this task
may be particularly useful if, as we suggest in paper I, genome sequencing equipment
is to be more commonly used both for research and clinical purposes. If technological
differences, for instance regarding the depth of sequencing, are reduced between
clinical and research milieus, this may open for the development of joint guidelines
between milieus [126]. Another option is to develop procedural guidance, i.e.
guidelines that provide an overview of the steps to take in order to enable a feedback
process, and the different strategies and methods that researchers can use to realize
each step. Such a document would not provide concrete guidance regarding the types
of genetic variants to feedback but would describe how to integrate the feedback
process, using which methods, in all stages of research, from the design of the research
protocol, to the provision of research results to research participants. Irrespective of
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which strategy is chosen to develop guidelines, it will be particularly important to take
into consideration the views and perspectives of patients and patient groups.

-

Discuss mechanisms for the sustainable funding of PM. Our research confirms that
the funding of activities of relevance for PM (e.g. the feedback of genetic research
results to research participants), and of PM in general, is an important concern of
stakeholders. Practical steps can be taken to address this concern, and some of these
steps have been discussed in our research (e.g. allocate funding in research
applications for the feedback process, develop drug-pricing limitations [121]).
However, the feedback we received from stakeholders suggests that a debate on the
sustainable funding of PM is needed in Europe, and that an overall strategy, perhaps at
European level, has to be developed to ensure that PM develops in alignment with
core European values of access to good quality care, equity, and solidarity. One
potential way to move forward is to encourage the tenure of deliberative processes,
following the principles of the RRI framework, to gather key stakeholders in
discussions surrounding issues of priority-setting and sustainability of PM [193].
Doing so may help reach consensus regarding the types of priorities that are
acceptable to society, and facilitate “social learning about limits” [193]. These
deliberations should be conducted in a way that is inclusive, respectful of all parties,
informed by the best medical knowledge available, and in a spirit of transparency and
open-mindedness [194]. The RRI framework of the European Union provides some
guidance regarding how such deliberations may be organized among stakeholders
[17]. Special attention should be given to take into consideration the interests of
marginalised, socio-economic disadvantaged groups usually underserved by health
care systems. Encouraging discussions regarding the sustainable and equitable funding
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of PM should be done with a clear purpose to achieve concrete outcomes, for instance,
in the form of a roadmap for the long-term funding of PM that is respectful of
expected budgetary constraints and reflects health care priorities. It may also be
necessary to investigate further the use of inclusive programs, such as low-cost
programs, to reach out to those populations who most likely will have limited access
to PM.

-

Encourage the development of dynamic consent platforms. More work will be
needed to design dynamic consent platforms that address the needs of researchers and
research participants, and to document the benefits, and potential drawbacks, of using
dynamic consent in research projects. However, some concrete steps can be taken to
encourage the use of dynamic consent in research. For instance, research ethics
committees could require that solutions for dynamic consent are described and
included in the protocol of new research projects seeking ethics approval. In Norway,
the Norwegian National Research Ethics Committees [195] have recommended the
development of dynamic consent in research that uses large amounts of data from
biobanks and registers [196], preferably by integrating a dynamic consent platform
into the national health care portal currently under development [197]. Such an
approach would be cost-efficient and would secure the adoption of uniform standards
for dynamic consent. Research funders could also use as an evaluation criterion the
presence or absence of solutions for dynamic consent in research applications.

-

Invite PIOs to the table. Incentives are needed to encourage researchers to come into
dialogue and develop partnerships with PIOs. The Research Council of Norway [21],
which funded the NCGC, has recently included in its latest health research programs
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new requirements for researchers to have stakeholder representation in their research
projects [198]. In research funding applications, researchers are now required to
describe who their “users” or stakeholders are and how these are involved in the
planning of the research and the implementation and utilization of research results
[198]. Researchers are expected to create connections with patients and invite some of
their representatives to join, for instance, reference groups or scientific boards. It will,
however, be necessary to train researchers in stakeholder engagement as this is
something rather new to them, and provide them with best practices regarding
potential ways to work in partnership with PIOs [191]. Inviting PIOs to join research
projects should also be done based on a genuine willingness to collaborate with patient
groups and not be seen as an obligation to satisfy the requirements of funders. More
research will be needed to explore which approaches may best contribute to foster a
culture of collaboration between research projects and PIOs, and how such
collaborations can in practice help move the PM agenda forward.

-

Work collaboratively at international level. A general observation we made while
collecting data for the papers is that challenges appear to be very similar across
countries. For instance, it was clear that finding the necessary resources and practical
tools to feedback individual genetic research results to research participants was
difficult in many European countries. The same applied to finding appropriate ways to
deal with informed consent in research projects. Similarly, the PIO representatives we
consulted seemed to share the same concerns irrespective of their geographical
location or the specific disease they represented. This highlights opportunities for
international collaboration to address key challenges; something that is needed to a
much greater extent than currently practiced. Experts representing national genomics
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projects worldwide made a similar observation. They emphasized that opportunities
for working collaboratively at an international level to address challenges to the
realization of PM are underexplored and should be developed [199]. This is important
knowing that the promoters of PM have primarily focused on developing solutions and
tools for the realization of PM at a national rather than international level. However,
developing joint international strategies is useful to avoid duplication of efforts and
spread knowledge and competences across research milieus more rapidly. Issues
surrounding data sharing are illustrative in this context. During the last two decades,
significant efforts have been made to foster international data sharing through
international collaborations and research consortia [9, 200]. Such a culture of
international collaboration has contributed to the production of hundreds of scientific
publications that provide critical new insights into disease mechanisms. A similar
culture of international collaboration is needed within other areas that are relevant for
PM, for instance for the development of European harmonized guidelines for the
feedback of genetic research results to research participants or the design of dynamic
consent platforms. This would be in line with recent suggestions from the British
Academy of Medical Sciences to develop global ‘Good Genomic Practice’ guidelines
and tools [45].

-

Continue the discussions in the spirit of the RRI framework. Our experience from
consulting stakeholders is that it is a “learn-as-we-talk” process. Ideas develop in
partnership, and even if some of these ideas are neither new nor ground-breaking, they
are a reflection of what those who are central to PM think, see as main issues, and
envision as solutions for the future. I discussed earlier in this thesis that empirical
work, although it has the advantage that it provides a “real-life” view of the situation
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at a certain moment in time, has limited normative impact. However, the RRI
framework calls for some degree of “institutionalized responsiveness” to demands
from stakeholders [85]. This means that if stakeholders express some concerns, needs
and aspirations, policymakers and funders should not ignore them but rather consider
them, even if the evidence needed to document such concerns and needs is not fully in
place. For instance, when our research suggests that PM researchers call for the
development of dynamic consent platforms, this should serve as an indication for
policymakers, research institutions and research funders that current models for
informed consent are not sufficient and that new solutions are needed, even if the
exact needs are not fully documented. When our research indicates that a central
concern of stakeholders relates to the funding of PM and its sustainability, this
suggests that work should be done to ensure that PM is developed in compliance with
European values of sustainable and equitable health care, and in a way that is
respectful of the interests of patients. An interesting aspect of the RRI framework is
that it emphasizes the importance of “thinking together”. Responsible innovation
evokes a duty to “(…) rethink what we want from innovation and how we can make
its pathways responsive in the face of uncertainty” [85]. It is through such
collaborative thinking that we can draw the contours of “(…) the kind of future we
want innovation to bring into the world” [85]. PM is a central innovation currently
being brought to the medical world. It is therefore critical to ensure that its many
aspects are discussed broadly and in a democratic, transparent and inclusive way.

6.4. Study limitations
The work conducted in this thesis provides new insight into what key stakeholders of PM see
as important challenges that may affect the provision of PM to patients and citizens, and
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potential strategies to address these challenges. It is, however, important to consider some
important limitations of our work.

Methodology
Two international workshops were conducted to collect data for paper I and paper IV. Using
such method was congruent with the principles of the RRI framework and the requirements of
the COST Action. However, it did not enable us to discuss issues in-depth or to check
whether the workshop participants might have underreported certain things or might have
misinterpreted the current situation in their country. Organizing workshops in English is
advantageous for those participants whose mother tongue is English. They could have
influenced the direction that the discussions took in the workshop while other participants,
due to language barriers, remained silent. To overcome this challenge, we focused on
consistently analyzing the information collected using the same neutral method of content
analysis across studies. We also invited the workshop participants to comment on early
versions of the papers (I, III, and IV) to check whether our interpretation of the data was
adequate.

When conducting the work to investigate the impact of using dynamic consent solutions in
research projects, we followed the recommendations of the COST Action and organized a
workshop with researchers who are implementing dynamic consent solutions in their research.
Although this approach enabled us to explore how to develop dynamic consent in research
projects, organizing a workshop with researchers heavily involved in the development of
dynamic consent may be problematic if they are unable to assess objectively the platforms
they develop. This may potentially have affected our results in paper IV. However, to
understand how dynamic consent may help conduct PM research, it is necessary to establish a
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dialogue with those who have a hands-on experience from the development of dynamic
consent. As more projects endorse the use of dynamic consent, it will be useful to conduct a
systematic evaluation of these projects to evaluate their impact on the conduct of research.

Representativeness
To collect data for paper I and paper IV, we run consultations among a limited sample of
PIOs within the network of the NCGC and the European Patients’ Forum. One underlying
objective was to achieve broad geographical representation by interviewing representatives
from all parts of Europe. However, it proved difficult to achieve such goal as most of the
representatives we recruited were from Western Europe. With one exception, we did not
manage to reach out to representatives from Eastern Europe. This could be due to language
barriers, or because the representatives in these countries believed that the questions we raised
were not relevant. Unbalanced geographical representation between different European
countries is problematic as it is difficult to know whether the challenges discussed with the
PIO representatives exist only in Western Europe or are also encountered in other parts of
Europe. In the future, it would be interesting to investigate potential differences between the
different regions of Europe regarding the issues discussed, and how these differences impact
views regarding which steps to take to enable PM.

The four studies included in this thesis were conducted among a limited number of
stakeholder groups. We primarily used the networks of the NCGC and the COST Action. The
research results presented in this thesis cannot be considered to be representative of what the
larger community of PM stakeholders think. However, the findings presented herein are
largely congruent with those from previous studies. This suggests that the number of
stakeholders we consulted do not significantly impact the utility of the information we present
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to inform the PM agenda. Next steps may be to conduct more consultations among other
groups of stakeholders to build a stronger overall evidence base for these findings. The
numerically largest group of stakeholders (i.e. prospective patients) was not consulted in this
thesis, although we discussed PM with representatives from PIOs. The PIOs work at
protecting the rights and interests of patients; it is therefore reasonable to expect that they
have good insight into what patients think and how they might behave. However, consulting
patients directly is necessary to gain a more in-depth understanding of their concerns and
wishes. We realized this when conducting the interviews with the sarcoma patients in the
NCGC in conjunction with the NoSarC ELSA study (results to be reported in another PhD
thesis). Although the patients did not make statements that significantly contradicted what the
PIO representatives had told us, it was clear that they have varying expectations, concerns,
and wishes depending on their personal situation and life experience. How to take into
consideration this variety of views and perspectives into policy of practical application
remains to be explored.
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7.0. CONCLUSIONS
The science of PM is progressing rapidly and new targeted treatment are increasingly brought
to patients in Europe. Policymakers have extensively discussed PM and provided stakeholders
with recommendations for its advancement. Importantly, this has occurred as a “top-down”
approach. In contrast, this thesis took a “bottom-up” approach and explored the views of key
groups of stakeholders regarding specific themes of relevance for PM, with the objective to
inform policymakers regarding potential strategies to adopt. The “bottom-up” approach aims
to give stakeholders a voice, and help elucidate real-life issues that may be crucial to address
for the successful transition to PM in the health care sector. Our findings reveal that
considerable attention should be placed on developing PM in a way that is congruent with
European values of health care. Issues of sustainability and practical feasibility of PM exist
that need to be addressed. Implementing the strategies discussed in this thesis may help
address some of these challenges. However, more research will be needed to develop the
strategies proposed. The integration of PM into health care within Europe will require
stakeholders to join forces and work collaboratively, nationally and internationally, to ensure
that PM is developed “for society, with society” [85].
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8.0. FURTHER RESEARCH
This work indicates a need for further research on the following topics:

x

Research on how to develop harmonized European guidelines for the feedback of
genetic research results to research participants that are based on empirical evidence
and open for contextual flexibility.

x

Research on how to involve PIOs in PM and take greater advantage of their
competency, expertise and experience. For instance, which new collaboration models
should be established between PIOs, researchers, and policymakers? What should be
done to promote the engagement of smaller PIOs with limited economic resources?

x

Research on the impact of using a consent and engagement platform such as dynamic
consent. For instance, which models of dynamic consent are most effective to engage
research participants over time, and what are the limitations of using such models?
Research on which minimum standards to include in an online platform for it to
qualify as a dynamic consent platform.

x

Research on the impact of implementing inclusive mechanisms such as free or lowcost genetic testing targeting socio-economically disadvantaged groups. Do these
mechanisms work and what are their limitations?

x

Research on the impact of targeted educational strategies for patients vs. large-scale
information campaigns targeting the general public

x

Finally, research on the global ethical challenges pertaining to promoting PM research
and development. Where, on the list of research for health priorities, does PM belong?
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Feedback of Individual Genetic Results
to Research Participants:
Is It Feasible in Europe?
Isabelle Budin-Ljøsne,1,2 Deborah Mascalzoni,3,4 Sirpa Soini,5 Helena Machado,6 Jane Kaye,7
Heidi Beate Bentzen,1,2,8 Emmanuelle Rial-Sebbag,9 Flavio D’Abramo,10 Micha1 Witt,11
Geneviève Schamps,12 Višnja Katić,13 Dusanca Krajnovic,14 Working Group 1,15 and Jennifer R. Harris16

Background: There is growing consensus that individual genetic research results that are scientiﬁcally robust,
analytically valid, and clinically actionable should be offered to research participants. However, the general
practice in European research projects is that results are usually not provided to research participants for many
reasons. This article reports on the views of European experts and scholars who are members of the European
COST Action CHIP ME IS1303 (Citizen’s Health through public-private Initiatives: Public health, Market and
Ethical perspectives) regarding challenges to the feedback of individual genetic results to research participants
in Europe and potential strategies to address these challenges.
Materials and Methods: A consultation of the COST Action members was conducted through an email survey and
a workshop. The results from the consultation were analyzed following a conventional content analysis approach.
Results: Legal frameworks, professional guidelines, and ﬁnancial, organizational, and human resources to support the
feedback of results are largely missing in Europe. Necessary steps to facilitate the feedback process include clarifying
legal requirements to the feedback of results, developing harmonized European best practices, promoting interdisciplinary and cross-institutional collaboration, designing educational programs and cost-efﬁcient IT-based platforms,
involving research ethics committees, and documenting the health beneﬁts and risks of the feedback process.
Conclusions: Coordinated efforts at pan-European level are needed to enable equitable, scientiﬁcally sound,
and socially robust feedback of results to research participants.
Introduction

T

he question of whether to provide feedback on individual genetic research results from genome sequencing
to research participants has been discussed for almost two

decades.1 Although the debate is still intense, there is growing
consensus among bioethicists, researchers, and policy makers
that research participants should be provided with at least
some genetic results.2 Research groups and research funders
have recently developed guidelines and recommendations3,4
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that encourage researchers to provide participants with genetic
research results, including secondary ﬁndings, which are analytically valid, clinically signiﬁcant, and clinically actionable,
that is, offer reliable information about health conditions that can
be medically prevented or treated.3 However, these guidelines
are not completely congruent with policies recently developed in
Europe for the feedback of genetic results in clinical settings.5,6
This lack of harmonization reﬂects, in part, differences between
the genome sequencing analyses conducted for clinical care
versus those used in research. Clinical applications are generally
limited to the analysis of speciﬁc sets of genes to establish a
diagnosis or determine the best treatment alternatives. In contrast, research is often discovery oriented and involves conducting analyses encompassing a broader spectrum of variants
or genome-wide inquiry. Consequently, there is a greater likelihood that research will generate incidental or other ﬁndings
that cannot be readily interpreted, but, which still require ethical
guidelines regarding how these ﬁndings are handled.
With a few recent exceptions,7,8 the current practice in most
European research projects is that individual genetic research
results are not provided to research participants.9 Such practice
is, however, expected to be challenged as an increasing number
of large-scale research projects are planned or have been
launched across Europe, which utilize next-generation sequencing technologies, and most likely will produce individual
research results of potential health utility for research participants.10,11 Another force impacting the practice surrounding
return-of-results stems from the research participants themselves, who are increasingly interested in accessing their genetic research results12,13 and interacting with researchers.14
The development of ethically and socially robust feedback
mechanisms for providing genetic research results to research
participants relies on the identiﬁcation of potential challenges
that may hinder such feedback in Europe, exploration of intercountry similarities concerning these challenges, and determination of whether these challenges can be addressed in a
harmonized way. This is particularly relevant given the types of
challenges encountered by several projects located outside of
Europe that have started to provide results to their participants.15–21 For instance, data from some projects showed that it
was difﬁcult to know whether results could be provided to
research participants when the original informed consent did
not address this possibility.16
Another problem relates to the burden associated with allotting the necessary time and resources needed to implement
a meaningful feedback process when the services of genetic
counselors and clinicians are not available.17,18 Moreover,
projects often did not have the necessary resources to use the
services of laboratories that are accredited to verify the accuracy of the results, and struggled to evaluate the clinical
utility of the results in the absence of reference nomenclatures
establishing the pathogenicity of variants.19,20 Finally, some
projects reported that it was difﬁcult to know which speciﬁc
results could be legally provided to participants21 and often
found that research ethics committees were reluctant to support the feedback process.20
BioSHaRE-EU (Biobank Standardisation and Harmonisation
for Research Excellence in the European Union),22 a collaborative research project funded by the European Commission
Seventh Collaboration Framework (2010–2015), developed
frameworks and tools for the harmonization and standardization
of biobank activities.23 Through its ‘‘Ethics’’ and ‘‘Strategic
Integration, Coordination, and Dissemination’’ work packages,
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it interfaced and worked closely with the COST Action CHIP
ME IS1303 (Citizen’s Health through public-private Initiatives:
Public health, Market and Ethical perspectives),24 a European
Union framework, which brings together 95 professionals from
25 European countries with expertise in genetics, medicine,
bioethics, law, psychology, social sciences and humanities, and
informatics. This article reports on results from a consultation
with the COST Action members regarding challenges to the
feedback of individual genetic results to research participants in
Europe and potential ways to address these challenges.

Materials and Methods
Between July and August 2014, the chairs of WG1 (BudinLjøsne and Mascalzoni) conducted an email survey among the
COST Action members consisting of an open-ended questionnaire to inquire about challenges and practical issues that
may impede the feedback of clinically actionable genetic results to research participants in their country and to identify
potential steps that could be taken to facilitate such feedback.
The COST Action members were asked, whenever possible,
to coordinate responses within their country. To follow up on
the information provided through the email survey, WG1
convened a 1-day workshop at the University of Coimbra,
Portugal, in October 2014, which included 43 members of the
COST Action from 21 European countries. The workshop was
organized as an open space technology (OST) day,25 an approach to organizing meetings that enables participants to
openly discuss a speciﬁc theme without having to follow a
predeﬁned detailed agenda. The workshop was moderated by
a COST Action member with expertise in leading OST events.
Notes were taken by appointed participants during the
workshop and gathered by the WG1 chairs at the end of the day.
The data from the email survey and the workshop notes were
collated, summarized, and analyzed using a content analysis
approach in an inductive way.26 Three categories emerged from
the data: legal, ﬁnancial, and organizational/societal issues.
Coding was conducted independently by Budin-Ljøsne and
Mascalzoni and disagreements in abstractions were discussed
with Soini and Machado and resolved by consensus. Interrater
reliability and reﬂection were maximized through comparing
coding between all the authors.

Results
Nineteen questionnaires were collected, providing information from 14 of the 25 COST Action countries (Bosnia and
Herzegovina, Croatia, Czech Republic, Estonia, Finland,
Germany, Greece, Italy, Norway, Poland, Portugal, Serbia,
Slovenia, and United Kingdom). In addition, representatives
from eight countries (Belgium, Denmark, France, Iceland,
Ireland, Malta, The Netherlands, and Sweden) contributed to
the workshop discussions. The COST Action members identiﬁed challenges to the feedback of individual research results
to research participants in Europe, which fall into three broad
categories spanning legal, ﬁnancial, and organizational/societal issues as described below and summarized in Table 1.

Challenges to the feedback of individual genetic
results to research participants
Legal challenges. The current legal landscape in Europe
provides a framework for returning results under the Convention on Human Rights and Biomedicine,27 the accompanying
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Table 1. Challenges to the Feedback of Individual Genetic Results to Research Participants
in Europe and Potential Strategies to Address Challenges
Challenges
Legal challenges
Unclear how current provisions in European conventions should be interpreted
European conventions often neither ratiﬁed by countries nor implemented in national legislation
When national legislation exists, unclear how it applies in practice
Financial challenges
No speciﬁc funding to support the feedback process
Unclear whether healthcare systems are willing to ﬁnance the feedback process
Organizational/societal challenges
Lack of professional guidelines and best practices to govern the feedback of results
Lack of qualiﬁed staff (e.g., genetic counselors) to feedback results to research participants
Insufﬁcient collaboration between professions to support the feedback process
Lack of awareness among research participants regarding the possibility of feedback
Potential strategies to address challenges
Develop harmonized European guidelines for the feedback of results
Allocate speciﬁc funding to the feedback process
Document the health beneﬁts of providing genetic results to research participants
Involve research ethics committees early in the design of the feedback process
Promote interdisciplinary and cross-institutional collaboration, for example, through expert networks
Develop educational programs for healthcare professionals
Explore cost-efﬁcient and IT-based tools (e.g., dynamic consent, web-based feedback)
Discuss the modalities of the feedback process with research participants and the general public

Additional Protocol on Biomedical Research,28 and through the
Council of Ministers Recommendation on biological materials
of human origin.29 These legal instruments state that research
participants have a right to know any information collected on
their health. The Additional protocol also outlines a researcher’s ‘‘duty of care,’’ stating that, ‘‘If research gives rise to
information of relevance to the current or future health or
quality of life of research participants, this information must be
offered to them. That shall be done within a framework of
healthcare or counseling. In communication of such information, due care must be taken to protect conﬁdentiality and to
respect any wish of a participant not to receive such information.’’28 However, there is still uncertainty about which kind of
information equals relevant health information and what a researcher’s duty of care entails. Furthermore, while many European countries have ratiﬁed the Convention and implemented
it into national legal frameworks, there are still notable exceptions such as the United Kingdom, Belgium, Sweden, and
Germany, and the number of countries that have ratiﬁed the
Additional Protocol on Biomedical Research remains small.
Only a few countries such as Estonia,30 France,31 Finland,32
Italy,33 and Norway34 are known to have national regulations
offering research participants the possibility to access (usually
upon request) their genetic and other results. However, the
modalities of such access remain largely unclear. For instance,
it is uncertain whether access to raw sequences should be
granted to research participants. Furthermore, national legislations often require that research data and clinical patient data
are processed separately, thus potentially hindering the use of
research data for clinical purposes.
Financial challenges. Currently, there is no speciﬁc ﬁnancing dedicated to support the feedback process. However, such
a process may require additional funding, for instance to
verify the analytical validity of the ﬁndings, cover the cost of
genetic counseling, or to pay for the necessary administrative
support to recontact participants. Funding schemes for research normally do not encompass the cost of feedback. Si-

milarly, it is unclear whether healthcare systems are willing to
ﬁnance the feedback of genetic results that are not produced in
a clinical setting and do not comply with clinical standards.
Organizational/societal challenges. Lack of professional
guidelines and best practices. Professional guidelines and
best practices for the feedback of results to research participants are largely missing in Europe, with the exception of a
few countries such as the United Kingdom and Norway.7,35–37
Where guidelines do exist, they are often general and do not
offer guidance regarding the speciﬁc genetic variants for
which feedback of results should be provided to participants.
In the absence of clear guidelines, the research participants’
access to their genetic results may be handled on a case-bycase basis. This may lead to inequitable treatment, for instance
if some projects provide results to their participants, while
other similar projects do not provide results or decide to apply
different criteria for doing so. This may be a particularly salient issue in multicenter European studies where individuals
participating in the same study, but living in different countries, may have differential access to their results.
Lack of qualiﬁed staff. Providing genetic results to research
participants within a qualiﬁed professional framework may be
difﬁcult as there are few genetic counselors and clinical geneticists in Europe, in particular in rural regions. Furthermore,
the qualiﬁcations of genetic counselors often vary due to the
lack of standard training requirements. General practitioners
and family doctors, who could potentially contribute in the
feedback process, may not have the necessary education in
genetics or the capacity to perform additional tasks, in particular in countries where there are too few medical doctors
per inhabitant. Prioritization of national healthcare provisions
also plays a major role here; the workload of professionals is
primarily allocated based on clinical needs.
Insufﬁcient interdisciplinary and cross-institutional collaboration. The feedback process normally requires that
professions work together. For instance, researchers and
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healthcare professionals may collaborate to validate research
results to a clinical standard or to include results communication in a healthcare setting procedure. However, such
collaboration is often not well established. While clinicians
leading research projects may be able to use their established
networks to organize such activities, researchers operating
outside of clinical settings, for instance in biobanks projects,
may struggle to develop the necessary alliances.
Lack of awareness regarding the possibility of receiving
research results. In most established research projects, the
participants are not aware that genetic results may be provided
to them, as this possibility was not mentioned in the original
informed consent. Collecting the renewed consent of participants to allow for the feedback process may be burdensome,
expensive, or even impossible for research projects with limited resources. However, future informed consents are expected
to inform participants about the possibility of feedback, thus
potentially eliminating the need for renewed consent.

Proposed strategies to address challenges
The strategies proposed by the COST Action members to
address the challenges described above are listed below and
summarized in Table 1.

Clarify legal requirements for the feedback of results. The
current legal situation is ambiguous for both researchers and
participants. However, any pursuit of legally binding access
rights to research results ought to also pay attention to
practical and economical obstacles. Researchers should be
encouraged to have clear policies regarding whether or not
they report back the results, and in the former case, what
would be the process for validation of results, counseling,
and care. Further international legal harmonization in this
area should be sought.
Elaborate harmonized European best practices. European
researchers, research funders, research and healthcare institutions, medical societies, and community representatives
should collaborate at a European level to develop harmonized European best practices for the feedback of genetic
research results to research participants. These discussions
should take into consideration the speciﬁc needs, contexts,
laws, and cultural norms of European research. Recent
recommendations for the management of genetic results in
research settings (listed in Table 2)7,35–47 and clinical settings5,6 may be used to guide such work.
Allocate speciﬁc funding to the feedback process. Funding
schemes should include speciﬁc funding that can be granted
to researchers and healthcare services that establish collaboration to provide results to participants. The expected cost

Table 2. Main Recommendations and Guidelines for the Feedback
of Genetic Research Results to Research Participants
Origin

Recommendations/guidelines

Canada (LDP)
Canada (P3G)
Canada (RMGA)
Norway (NBAB)
The Netherlands
United Kingdom
(MRC and Wellcome Trust)
United Kingdom (UK10K)
United Kingdom (PHG
Foundation)
USA
USA (CSER and eMERGE)
USA (NHLBI)
USA (Presidential Commission
for the Study of Bioethical
Issues)
Origin

An implementation framework for the feedback of individual research results and
incidental ﬁndings in research38
Return of research results and incidental ﬁndings policy statement41
Statement of principles on the return of research results and incidental ﬁndings40
Proposal for a guideline for the use of genome sequencing and genome data in clinical
and research settings35
Feedback of individual genetic results to research participants: in favor of a qualiﬁed
disclosure policy43
Framework on the feedback of health-related ﬁndings in research37
Managing clinically signiﬁcant ﬁndings in research: the UK10K example7
Managing incidental and pertinent ﬁndings from WGS in the 100,000 Genomes Project36
Managing incidental ﬁndings and research results in genomic research involving
biobanks and archived data sets42
Return of genomic results to research participants: the ﬂoor, the ceiling, and the choices
in between39
Ethical and practical guidelines for reporting genetic research results to study
participants: updated guidelines from a National Heart, Lung, and Blood Institute44
Anticipate and communicate: Ethical management of incidental and secondary ﬁndings
in the clinical, research, and Direct-to-Consumer contexts47
Recommendations/guidelines for pediatric research

3

Canada (P G)
Canada (ICOB)

Return of whole-genome sequencing results in pediatric research: a statement of the P3G
international pediatrics platform45
Guidelines for return of research results from pediatric genomic studies: deliberations of
the Boston Children’s Hospital Gene Partnership Informed Cohort Oversight Board46

CSER, Clinical Sequencing Exploratory Research; eMERGE, Electronic Medical Records and Genomics Network; ICOB, Informed
Cohort Oversight Board; LDP, Liver Disease Project; MRC, Medical Research Council; NBAB, Norwegian Biotechnology Advisory
Board; NHLBI, National Heart, Lung, and Blood Institute; PHG Foundation, Foundation for Genomics and Population Health; P3G, Public
Population Project in Genomics and Society; RMGA, Network of Applied Genetic Medicine.
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of the feedback process should be determined as early as
possible in research projects and speciﬁed in research applications.2
Document the health beneﬁts of genetic research results. Providing genetic research results to research participants may enable clinicians to establish more precise diagnoses and prevent
serious conditions. It may also help research participants inform
their own health decisions. Documenting the health beneﬁts of
genetic research results may convince funders, policy makers,
and decision makers to take the necessary legal, ﬁnancial, and
organizational steps to support the feedback process.
Involve research ethics committees in the feedback process.

Research ethics committees should carefully consider the
feedback process before research is commenced and evaluate
to what extent and how results may be provided to research
participants. These committees may also develop an ethical
framework for determining the researchers’ responsibilities
for feedback of results and reviewing the appropriateness of
researchers’ plans for communicating results.
Enhance the feedback process through interdisciplinary and
cross-institutional collaboration. Expert networks of clinicians,

molecular biologists, bioinformaticians, and geneticists
should be established in research projects to facilitate the
feedback process. If necessary, alliances may be developed
with commercial actors for the supply of speciﬁc services
(e.g., laboratory services), which are not available to research teams, but are needed to provide results.
Increase counseling expertise. Educational programs should
be developed to enhance genetic knowledge among healthcare professionals such as medical doctors, clinicians, clinical ethicists, psychologists, nutritionists, nurses, biologists,
and laboratory geneticists who are strategically placed in the
community and may potentially contribute to the feedback
process. Such programs could for instance build upon the
common set of core competences in genetics recently proposed by the European Society of Human Genetics.48
Explore cost-efﬁcient solutions and tools. Participants’ preferences regarding the use of interactive and cost-efﬁcient ITbased tools such as dynamic consent49 and web-based50 and
telephone-based platforms51 for access to genetic results should
be explored. Cognitive computing for the translation of genetic
results into information of clinical utility52 may also be considered. This includes research to investigate ethical and legal
requirements pertaining to the use of such platforms.
Increase research participants’ and the general public’s
awareness regarding the feedback of results. Promoting citi-

zens’ participation in science is central to the European
scientiﬁc reform.53 Researchers should develop mechanisms
to discuss with citizens and research participants the modalities of the feedback of results, for instance through
public consultations, debates, and social networks. While it
may often not be feasible to provide individual level results,
the overall results of the study could be meaningful for
people and provided as an acknowledgement that their
participation and contribution are important.

Discussion
The perspective of European researchers and scholars who
are members of the COST Action CHIP ME is that providing
genetic research results to research participants in Europe is,
at present, hardly feasible due to numerous legal, ﬁnancial,
organizational, and societal challenges. Our study results
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corroborate observations made by respondents to a recent
European public consultation who emphasized that providing
genetic results to research participants may be difﬁcult in the
absence of agreement on best practices, clarity regarding
which results to provide, standards for validation of research
results, and allocated funding.54 Similar observations have
been made in clinical genetics settings where the feedback
process is often reported to be practically unfeasible due to
legal, psychological, and organizational issues.55 Logistical
issues may also be encountered when results are available,
but the research participants who should receive the results
cannot be found, such as when personal identiﬁers are removed to protect the participants’ privacy, which is a common practice in biobank research.38
To help overcome these challenges, the COST Action
members believe that the proposed recommendations would
help develop a uniﬁed strategy to support a pan-European
approach to the feedback of results. These recommendations
are founded on important intercountry commonalities that
emerged in our research. First, challenges to the feedback
process are strikingly similar across European countries;
addressing these challenges collaboratively may therefore
reduce duplication of efforts and reinforce cross-border research collaboration. Second, European countries are committed to provide, to the extent of their available resources
and capacities, equitable access to healthcare of appropriate
quality.27 If, as most COST Action members believe, research participants’ access to genetic research results that
are clinically signiﬁcant and actionable can contribute to
better prevention and healthcare, such access should be
made equal and fair across research projects and across
countries. However, this is only possible if legal provisions,
best practices, and organizational structures for the feedback
of results are harmonized throughout Europe. Third, European research is increasingly collaborative, cross-national,
and multicentered. Researchers rely steadily more on European ﬁnancial instruments such as the Horizon 2020 of the
EU Research and Innovation programme56for funding. In a
context of strained resources and limited time, it therefore
makes sense to give priority to developing European harmonized strategies for the feedback of results that can be
applicable in all research projects independent of their
geographical location, rather than national strategies that
may differ dramatically between countries or even require
contradictory action. It should, however, be noted that developing European harmonized strategies for the feedback
of genetic research results to research participants does not
mean that a single approach to the feedback process must be
adopted throughout Europe. The speciﬁcities and varying
contexts of research projects and countries should be taken
into consideration and strategies for the feedback of results
adapted accordingly.
The recommendations proposed by the COST members aim
to address a wide range of considerations spanning legal, ﬁnancial, organizational, and societal issues. Realization of the
ideas comprising these recommendations will require a stepwise process with some endeavors more readily implementable
than others. For instance, involving research committees in the
design of the feedback process and developing interdisciplinary
and cross-institutional collaboration to support such feedback
does not pose critical barriers; established channels already
exist for engaging the relevant actors and entities. In contrast,
increasing counseling expertise among healthcare professionals,
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documenting the health beneﬁts of genetic research results, and
allocating additional funding to the feedback process require
more extensive efforts, are time-consuming, and may be difﬁcult to achieve in countries where the ﬁnancial resources of
healthcare systems are scarce. To help move this agenda forward, it is important to work together as a community to build
consensus and momentum through projects and initiatives that
bring relevant stakeholders together such as this COST action.
Furthermore, we can start to prioritize efforts on those
recommendations that can be implemented rapidly and at a
reasonable cost. As an illustration, work has already been
completed in exploring how the feedback process may be
supported through the use of online tools.57 Some of these
tools are open source and are readily available to research
groups.57 By incorporating information in the informed
consent process about the possibility that genetic results
may be provided in the future and offering research participants the opportunity to reﬂect upon such possibility,
research groups may be able to gradually start providing the
results that are most urgent. Researchers could take a
number of actions such as discussing with their research
ethics committee and cooperating with clinical laboratories
and clinicians in their network to identify the results that
should be given priority. Importantly, researchers urgently
need clariﬁcation regarding legal requirements for the
feedback of results and access to practical guidelines outlining which type of results should be fed back and how. As
noted above, such guidelines may be developed on the basis
of already existing policies.
A critical consideration going forward is how to best harmonize such policies between clinical and research milieus.
The current situation in which clinical recommendations5,6
may only be partly transferable to research settings due to
differences in methodologies and quality requirements may
change rapidly as the methodologies and sequencing coverage
used in each setting become more similar. Currently, clinicians
often use high levels of sequencing coverage and focus on
speciﬁc sets of genes to produce precise results that can be
used for diagnostic purposes. In contrast, researchers usually
produce, in a single test, data for up to billions of individual
analytes.58 Assessing the analytical performance of genetic
tests, including their speciﬁcity, sensitivity, and level of precision, is challenging when such large amounts of data are
produced.58 Similarly, determining which genetic variants
have clinical utility is difﬁcult as the signiﬁcance of most
variants detected by researchers is currently unknown, and our
current knowledge of polygenic risk assessment is in nascent
stages, as is our understanding of population differences associated with the risk of speciﬁc variants. Research guidelines
will need to include additional criteria and assessment methods to certify the quality and accuracy of genetic results produced through research and provide references to wellannotated genetic reference databases establishing the pathogenicity of variants.
With the rapid changes in technologies and the increased
integration of personal genomes and sequencing in healthcare, the divide between research and clinical care may
diminish considerably (or completely disappear) with regard
to the technical differences underlying genomic information
that is generated about a participant versus a patient. This
will add new nuance regarding the differences in the requirements between clinical care and research to provide
results to the individual.
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Providing individual research results to participants is
expected to beneﬁt research participants as it enables more
proactive behavior, whereby individuals may be able to seek
qualiﬁed medical help and receive appropriate advice or
treatment. However, it is important to consider the risks, as
well as the beneﬁts, of providing results. Research participants may react differently when learning about their genetic
status: some with anxiety and others with eagerness to act,
for instance by starting treatment or undergoing surgery.
Knowledge about genetic disease or predisposition may also
impact the life of biological relatives and could have signiﬁcance for future family planning.19 It is therefore important that results are provided in a qualiﬁed and transparent
manner, and in accordance with the participants’ wishes, and
that researchers specify the extent to which the results are
accurate and reliable to guide people’s choices and avoid
unnecessary harm and distress.

Implications for European decision makers
Providing individual genetic research results that are
clinically useful and actionable is increasingly seen as an
ethical and legal obligation, and a healthcare necessity.3
Informing research participants about their results makes
sense in today’s world where patients and research participants are increasingly willing to share their personal health
information,59 including clinical and lifestyle data, with researchers and healthcare providers and also take initiatives to
share their data through web-based portals60 and devices.61
However, relying solely on the good will and initiative of
researchers to provide results to research participants is not
sufﬁcient. European policy makers, funders, and research
and healthcare institutions have a joint responsibility to ensure that the necessary prerequisites are in place to enable
research participants to access their genetic research results
of health relevance in an equitable, scientiﬁcally sound, and
ethically and socially robust way across Europe. The COST
Action members will continue their efforts to coordinate
activities at the European level to help advance this agenda.
We hope that our research results will contribute to increased
awareness regarding the need to develop mechanisms that
enable biobanks and research groups to fulﬁll their ethical
obligations toward research participants.
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Berlin, Professor Jan Helge Solbakk, University of Oslo, and
Professor Jean-Marc Hausman, Université catholique de
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Abstract
Background: Personalized medicine (PM) aims to offer tailored health care to individuals on the basis of their genetic
profile. This paper explores the types of behaviors and practices that citizens are expected to adopt under PM, examines
whether such expectations are realistic, and proposes strategies that could support citizens in the adoption of these behaviors. Methods: Recent reports from national and international medical organizations and funders of PM are reviewed
to investigate the types of behaviors and practices that citizens are expected to adopt under PM. These behaviors are
examined in light of the current knowledge regarding citizen involvement in health care. Results: Under PM, citizens
are expected to be much more educated, proactive, and engaged in their health care than under conventional medical
models. Actualizing such behaviors and practices may, however, be difficult or even unattainable for some groups of
citizens. Conclusions: Educating citizens in PM, as proposed
in the reports, is important but may not suffice for the adoption of new behaviors and practices by a majority of citizens.
Approaches taking into consideration the heterogeneity of
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backgrounds, abilities, and resources among citizens are
needed and include modifying reimbursement and pricing
mechanisms, diversifying research, and developing low-cost
PM programs.
© 2015 S. Karger AG, Basel

Introduction

Since the mapping of the human genome in 2003,
enormous progress has been made in understanding molecular and genetic pathways underpinning human health
and disease. The acquisition of new knowledge coupled
with rapid developments within genetic sequencing and
testing as well as plummeting costs of new technologies
continually improve our potential to provide better health
care. Genetic and genomic information can be used to
unveil disease predisposition and onset in individuals
much earlier and more accurately than previously possible, and an increasing number of therapies will target disease-specific molecules and biological pathways, rather
than simply treating the symptoms of diseases [1]. The
traditional one-size-fits-all approach to disease prevention, diagnosis, and treatment, which has proved to be
inefficient, expensive, and sometimes even hazardous, is
expected to be progressively replaced by a more individu-
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cific behaviors and practices that are targeted, examine
obstacles that could prohibit many citizens to adopt these
behaviors, and propose strategies that may facilitate such
adoption.

Methods
In October 2013, we conducted an internet search using Google
and the following search terms: [‘personalized medicine’] and/or
[personalised medicine] and/or [‘stratified medicine’] and/or
[‘precision medicine’] combined with [report] and [pdf] to identify publicly available reports discussing the realization of PM. Reports from national and international medical organizations and
funders published between January 2008 and October 2013, written in English and providing recommendations for the adoption
of PM, were selected.
The reports were reviewed using a qualitative content analysis
method [10] according to the following steps. First, the content in
the reports that describes behaviors and/or practices of citizens
and/or patients was identified, extracted, and compiled into a list
of verbatim texts. Next, the substantive content of these texts was
examined in order to code and categorize it according to the type
of behavior and/or practice it describes. Then, the categories were
further examined to identify overarching themes into which the
specific types of behaviors and practices could be grouped. Each
category of behavior and/or practice was then analyzed in light of
current knowledge regarding citizen and/or patient involvement
in health care to determine the extent to which citizens and/or patients may realistically adopt, wholly or partly, such behaviors and
practices. Hurdles that may impede such adoption were identified
and discussed, and potential strategies to overcome these challenges were proposed.

Results

Eighteen publicly available reports were identified (table 1) [2, 3, 5–9, 11–21]. Importantly, these reports do not
make a clear distinction regarding when expectations apply to citizens in general or to patients in particular. All
the reports use the term ‘patient’ at least once to refer to
the end users of PM. Eight reports either use the term
‘citizen’ or a combination of ‘citizen’ and ‘patient’. For
instance, some reports emphasize the importance of patients sharing their data for research purposes [2, 6, 14],
while others refer to citizens when describing this type of
activity [7, 21]. Similarly, some reports mention that patients will be involved in the decision-making processes
regarding treatment [2, 6, 9, 21], while other reports state
that patients and citizens will be involved [7, 21]. This
may reflect that PM, due to its proactive nature, will progressively blur the patient/non-patient dichotomy that
has characterized traditional health-care models. For the
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alized and tailor-made approach. This ‘personalization’
of health care has captured worldwide attention, with various strategies under development to facilitate its realization. For instance, precision medicine aims to create a
new taxonomy of diseases based on molecular biology
with the objective to improve disease classification and
inform health-care treatment and decisions [2]. Stratified
medicine aims to group patients based on their genetic
risk of disease or response to therapy with the objective
to offer treatment that specifically targets those groups
[3]. Personalized medicine (PM) aims to use information
about an individual’s genotype to guide decisions regarding the prevention, diagnosis, and treatment of diseases
[4]. These strategies work towards the common objective
to provide ‘the right patient with the right drug at the
right dose at the right time’ [5].
The production, integration, and use of genetic and
genomic information in health care requires significant
changes in the way such care is organized and provided
to individuals. Recent reports discussing precision medicine [2], stratified medicine [3], and PM [6–9] have highlighted the roles and actions that relevant stakeholders of
PM should undertake to enable a smooth integration of
genetic and genomic information into health care and,
thus, facilitate the transition to a tailor-made approach to
medicine, which we hereafter refer to as personalized
medicine (PM). These reports (published by national and
international medical organizations and funders) provide
practical recommendations to researchers, health-care
professionals, policy makers, health authorities, and
pharmaceutical companies. For instance, researchers are
encouraged to develop data management infrastructures
to handle the growing amount of data produced from genetic sequencing, health-care suppliers are advised to reorganize their clinical services to enable the integration of
genetic and molecular information in the electronic
health records of patients, and pharmaceutical companies are encouraged to identify and qualify a range of new
biomarkers that predict clinical response [9]. However,
the successful integration of genetic and genomic information into health care also depends upon the actions of
another central group of stakeholders, namely citizens.
While many of the reports emphasize the importance of
citizen engagement in PM and propose strategies to educate and engage citizens regarding new medical developments, they do not systematically provide recommendations for what citizens could do to enhance the realization
of PM but rather describe the behaviors and actions that
are important for individuals to adopt. In this paper, we
scrutinize the content of these reports to identify the spe-

Table 1. PM reports
Report title [Ref]

Publisher

Year of
publication

Priorities for Personalized Medicine [20]

The President’s Council of Advisors on Science and
Technology
PHG Foundation
Nuffield Council on Bioethics

2008
2010
2010

European Commission Health Research Directorate

2010

National Research Council of the National Academies

2011

Personalized Medicine Coalition
Cancer Quality Council of Ontario
PHG Foundation
Personalized Medicine Coalition

2011
2011
2011
2011

Science Progress

2011

European Commission
The European Association for Bioindustries
Presidential Commission for the Study of Bioethical Issues
European Science Foundation
The Academy of Medical Sciences
U.S. Food and Drug Administration
European Commission
European Alliance for Personalised Medicine

2011
2012
2012
2012
2013
2013
2013
2013

purpose of our analysis, we use the term ‘citizen’ when
referring to citizens and patients; many of the behaviors
and practices described in the reports do not require that
the end users of PM are patients when they endorse the
expected behaviors and practices.
Our review of the reports reveals that citizens are expected to adopt a range of new behaviors and practices in
relation to their health care. These are grouped into three
overarching themes as described below and summarized
in table 2.
(1) Citizens Are Expected to Actively Engage in Their
Health Care
Citizens are expected to increasingly participate in the
decision-making process regarding prevention, diagnosis, and treatment [2, 6, 7, 9, 13, 14, 21]. For instance, they
may discuss information about their individual genetic
risk predisposition with their health-care provider and
contribute to the design of tailor-made prevention strategies to reduce their risk of becoming ill [7, 13, 14, 21]. One
report mentions that they may also discuss the choice of
genetic tests and therapeutic options [9]. To ensure that
prevention strategies are efficient, citizens may regularly
enrich and update their personal health information, inPersonalized Medicine

cluding genetic risk predisposition information, through
the use of technologies such as web-based interfaces, selftracking systems, personal health records, smart phone
applications, and biofeedback systems [6, 7, 9, 13, 14, 21].
They may decide to voluntarily share information about
their genetic predisposition with their relatives in order
to increase the possibility that their relatives also take necessary measures to prevent disease onset [7, 16]. Some
reports foresee that groups of citizens will purchase services from direct-to-consumer genetic testing companies
and seek help from their public health-care services to
interpret the results of genetic tests [13–14]. Finally, one
report assumes that citizens will endorse targeted treatment strategies and understand that access to conventional treatment may be restricted when no positive effect
for the individual’s specific genetic profile is documented
[18].
(2) Citizens Are Expected to Actively Contribute to the
Research Endeavor
Citizens are expected to contribute many different
types of data about themselves such as ‘-omics’ data and
imaging, clinical, environmental, behavioral, and socioeconomic data [2, 6, 7, 16, 17, 21]. To do so, citizens may
Public Health Genomics 2015;18:131–138
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Public Health in an Era of Genome-Based and Personalised Medicine [12]
Medical Profiling and Online Medicine: The Ethics of ‘Personalised Health
Care’ in a Consumer Age [13]
Personalised Medicine: Opportunities and Challenges for European Health
Care [19]
Toward Precision Medicine: Building a Knowledge Network of Biomedical
Research and a New Taxonomy of Disease [2]
The Case for Personalised Medicine [6]
Signature Event Report: Mapping a Way Through the Double Helix [8]
Next Steps in the Sequence [14]
Advancing Access to Personalized Medicine: A Comparative Assessment of
European Reimbursement Systems [15]
Addressing Race and Genetics. Health Disparities in the Age of Personalized
Medicine [17]
European Perspectives in Personalised Medicine. Conference report [18]
Personalised Medicine: Status Quo and Challenges [9]
Privacy and Progress in Whole Genome Sequencing [16]
ESF Forward Look: Personalised Medicine for the European Citizen [7]
Realising the Potential of Stratified Medicine [3]
Paving the Way for Personalized Medicine [5]
Use of ‘-omics’ Technologies in the Development of Personalised Medicine [11]
Innovation and Patient Access to Personalised Medicine [21]

Table 2. Behaviors and practices expected of citizens as described in the reports

Citizens engage in their own health care
 Participate in the decision-making process regarding prevention, diagnosis, and treatment [2, 5 – 7, 9, 13, 14, 21]
 Use new technology to manage their health information (including genetic risk predisposition information) [6, 7, 9, 13, 14, 21]
 Share their genetic risk predisposition information with family members [7, 16]
 Purchase genetic services and health-care products online [13, 14]
 Endorse targeted treatment strategies based on their genetic profile [18]
Citizens contribute to the research endeavor
 Consent to research uses of their biological samples and health-related data [2, 6, 7, 16, 17, 21]
 Participate in research projects [2, 6, 7, 16, 17, 21]
 Join citizen-led and health social networks data-sharing initiatives [2, 5, 7]
 Contribute to the establishment of patient registries [2, 13, 16, 22 – 24]
 Report health data to public health authorities [7, 12]
 Communicate with researchers about patient values [11, 18]
Citizens engage in the design of PM
 Participate in public consultations and debates on PM [3, 7, 13, 14, 16, 18, 19]
 Collaborate with health professionals and drug manufacturers through involvement in patient advocacy groups, advisory boards
and health technology assessment bodies [5, 7, 8, 13, 16, 18 – 21]

(3) Citizens Are Expected to Actively Engage in the
Design of PM
Citizens are expected to participate in the design of PM
by discussing its development and contributing to setting
up priorities. This may be achieved through participation
in public debates and deliberations, for instance to discuss the use of new technologies in health care or policies
for reimbursement of targeted treatments [3, 7, 13, 14, 16,
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18, 19]. Some reports also describe expectations that citizens may participate in corporations and advisory bodies
and work in close cooperation with public health authorities and drug manufacturers [5, 7, 8, 18, 21], for instance
to advocate for the development of targeted drugs [5, 13]
or participate in the choice and validation of new diagnostics and therapeutics [5]. Citizens may also be involved in the design and development of educational
tools to inform diverse publics about genetics and PM [8].
Examples of educational projects in which citizens play
an active role are provided in some reports, such as the
National Institute for Health and Care Excellence (NICE)
project in the UK [3]. Patient advocacy groups may be
central drivers of citizen engagement [2, 21], and two reports mention that strong public engagement from ethnic
groups and minorities, which traditionally have been underrepresented, is particularly important [7, 21].

Discussion

The data we reviewed reveal that citizens are expected
to adopt a whole range of behaviors and practices considered to be critical for the realization of PM. Citizens are
seen as proactive, engaged, educated, responsible, and
contributing partners of PM. These knowledgeable, rational, and resourceful citizens not only engage in healthful
behaviors by following early prevention strategies, participating in the decision-making process regarding their
medical follow-up, and sharing their genetic information
Budin-Ljøsne/Harris
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consent to participation in research projects, for instance
population health surveys or biobank projects, or agree
that their biological samples and data collected through
clinical and research settings be used for future research
[2, 6, 7, 16, 17, 21]. Some reports mention that citizens
may also take the initiative to share their personal health
data through citizen-led initiatives and health social networks [2, 5, 7], as already practiced within some communities of patients and health-care users [22–24], and may
contribute to the establishment of patient registries that
are made available to the research community [2, 13, 16,
22–24]. One report emphasizes that contributions from
citizens with rare genotypes and phenotypes are particularly useful [2]. Additionally, as stated in two reports, citizens may take the initiative to report health data to public health authorities in case of potential infection or contamination in the community [7, 13]. Finally, two reports
mention that citizens may communicate with researchers
about patient values, informing them of their expectations regarding the translation of research discoveries
into clinical practice [11, 18].

Challenges towards the Realization of Citizen
Engagement in PM
Health Literacy
Citizens must have sufficient health literacy to be able
to actively engage in their health care. However, such literacy is not widespread in the population. As an illustration, a recent comparative study on health literacy in 8
European Union member states reports that nearly every
second respondent has limited health literacy and that a
majority of respondents find it easier to follow instructions from their health-care provider than to make their
own decisions or judgments [26]. Empirical data show
that individuals who receive information about their personal genetic risk predisposition often fail to interpret it,
either overestimating or minimizing it [27], and may prefer more intuitive, experience-based types of evidence
[28]. The same individuals often do not change their lifestyle [29], either because they do not understand the information provided, do not want to change their life style,
cannot afford to change it, or because genetic counseling
protocols fail to raise some groups’ awareness of risk predisposition [30]. Educational interventions developed to
improve risk perception do not seem to influence the way
people understand their genetic risk [31]. The lack of
Personalized Medicine

health literacy is worrisome knowing that citizens are not
always accompanied by professionals to interpret their
genetic information. For instance, citizens who decide to
order genetic tests through commercial companies may
not be able to assess the validity and clinical utility of these
tests and may make misguided health-related decisions.
The recent US Food and Drug Administration’s [32] ban
on 23andme personal genetic tests demonstrates that
information produced through commercial genetic tests
may not be reliable.
Technology Literacy
Citizens must also have sufficient technology literacy
to be able to fully benefit from PM. However, groups of
citizens, for instance the elderly, who are the heaviest users of health-care services, often do not have the necessary
skills and abilities to use new technologies such as webbased health platforms or self-tracking devices, or are reluctant to use them [13]. Other groups, although more
interested in technology, may not have access to it if the
e-infrastructures are missing or if the technology is too
expensive.
Lack of Economic Resources
Interfacing regularly with health-care provider, purchasing genetic tests, and endorsing the prescription of
targeted therapies require economic resources that some
groups may not have. This may be particularly true in
countries where health care is funded through a variety of
private insurers that can decide to restrict access to genetic tests and targeted therapies if considered too expensive or ‘investigational’ [21, 33]. Even in countries where
health care is publicly funded, public payers may decide
not to cover additional costs of targeted drugs and require
that the patients cover such costs themselves. To illustrate
our point, we refer to ongoing plans in the UK to modify
pricing systems with the objective to increase prices for
targeted drugs [34] and allow drug producers to achieve
sufficient return on investment [35]. For the time being,
it is still unclear who will cover potential additional costs
related to the use of targeted drugs.
Other Barriers to Contribution
Citizen contribution to the research endeavor, for instance through participation in research trials, may be
impeded by traditional research practices. For instance,
ethnic groups and minorities are often excluded from research and deprived of the opportunity to contribute and
benefit from medical progress [17]. As an illustration, 9
out of 10 genome-wide association studies are reported to
Public Health Genomics 2015;18:131–138
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with relatives and public health authorities, they also actively contribute to the development of PM by, for instance, providing access to their health data, taking the
initiative to produce more data to feed both their own
health records and research databases, and participating
in public debates to discuss the design and development
of PM. Additionally, they actively seek to access more
comprehensive information about their health by using
the services of direct-to-consumer genetic testing companies and buying technological devices and applications to
manage personal health information in real time.
These new behaviors and practices represent a radical
change in the role of citizens compared with the way citizens traditionally have been involved in their health care.
This change echoes recent developments which encourage a move away from the rather paternalistic model, under which citizens are primarily passive recipients of
health care, to a participatory model of health care under
which citizens are responsible drivers of their health, contributors to the health-care system, and partners sharing
decisions with health-care providers [25].
Although PM offers the opportunity for citizens to be
more proactive and engaged in their own health care,
there are several challenges towards the realization of
such citizen engagement as described below.
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netics and the use of genetic tests, and organizing public
forums and debates. These strategies are of great importance but may not suffice to address the socioeconomic,
cultural, and generational challenges we have described.
In recognition of these challenges, we review below recently proposed strategies which may enable larger
groups of citizens to participate in PM. At first glance,
some of these strategies may seem too expensive and resource-demanding to implement. However, the current
resources of health-care systems are allocated inefficiently [41–43]. If such resources can be used in a more efficient and coherent manner, implementing the strategies
we describe may not be unrealistic or insurmountable.
Reach Out to Larger Groups of Population
Alliances may be developed with local media, community representatives, and advocacy groups [44] to reach
out to groups that usually are underrepresented in research and health care, such as low-income groups, ethnic
minorities, and groups living in rural areas [17]. These
groups could be involved in the design of educational
tools and interventions that they know will be useful to
them [30]. Similarly, research programs may be developed in close cooperation with local communities to include a wider variety of populations. For instance, clinical
trials which focus on genetic variation instead of ‘race’
or ‘ethnicity’ could be designed [17]. Community-based
participatory research programs under which communities and researchers work together in all phases of research may be particularly fruitful [45].
Rethink Financial Schemes
Approval and reimbursement processes may be modified to provide quicker access to genetic tests and targeted treatments [15]. For instance, patient outcome and
risk-sharing models [46] could be more systematically
used to document the efficiency of biomarkers and companion diagnostics rather than stringent clinical data
[47]. Limitations may also be put on the pricing of targeted drugs [35]. Such limitations, albeit controversial,
can be more acceptable for pharmaceutical companies if
financial incentives are offered, for instance through internationally financed funds [48], for the development of
targeted drugs that benefit large numbers of people, such
as drugs used for the treatment of infectious diseases and
cancer [49].
Develop Low-Cost Programs and Tools
Free or low-cost programs offering access to genetic
tests and targeted therapies may be proposed to groups
Budin-Ljøsne/Harris
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be conducted on populations of European descent, unveiled gene-disease correlations therefore primarily applying to Caucasians [17]. Paradoxically, groups of population who are given the opportunity to contribute to the
scientific endeavor may not be willing to do so. For instance, 44% of Europeans are not willing to provide personal information to a biobank, and 67% prefer being
asked to consent to every new piece of research instead of
consenting only once to a broad range of research uses
[36].
Finally, broad citizen engagement in the public debate
may be difficult to realize in practice. Current initiatives
to engage a variety of citizen groups – other than the white
and educated – in the design of research and health care
often fail to reach groups which are usually underrepresented. As an illustration, a recent review of citizens’ juries – a frequently used tool for engaging citizens in health
policy decision-making – demonstrates that even when
the organizers intend to recruit juries that are representative of the community, such juries primarily gather the
most privileged groups of populations and fail to engage
less advantaged groups [37].
Numerous initiatives are currently being developed
which may make it possible for groups of citizens to adopt
the new behaviors and practices that are needed for the
realization of PM. For instance, patient-activated social
networks such as the ‘quantified self’ [38] network offer
individuals the opportunity to use simple technological
devices to take their own health measurements [39], disease-oriented social networks such as ‘Patients like me’
[23] offer patients the opportunity to share experiences
and even launch research projects [39], and participantcentric initiatives in biomedical research enable research
participants to actively engage in the research process
[40]. More and more citizens are taking the initiative to
collect and gather medical information through the use
of web-based technologies and participation in e-patient
networks [22–24]. However, a general concern is that the
early adopters of PM may primarily be citizens who are
resourceful, highly educated, and socioeconomically advantaged. Adopting new behaviors and practices may be
much more challenging for those who have lower levels
of education and fewer socioeconomic resources. Some
of the reports we have reviewed acknowledge this challenge but propose few solutions to address it. Instead, the
focus is put on the importance of educating citizens in PM
[2, 3, 7, 8, 13, 14, 16, 20, 21]. Citizen education, for instance, encompasses introducing genetics and genomics
in the educational program of students, developing websites and television channels to inform citizens about ge-

Develop Alternative Solutions
Extensive health and technology literacy among large
groups of citizens may be difficult to achieve. Alternative
solutions could be proposed to citizens who do not have
the ability to assess their own health or use modern technology but may benefit from personalized strategies. For
instance, personal accompaniment and counselling could
be proposed to senior citizens.
Finally, systematically mapping disparities in the access and use of genetic tests and targeted therapies and
making the results publicly available may motivate changes in policy in areas where disparities are the most striking
[50].
One may question whether these strategies can guarantee that citizens will make the necessary efforts to adopt
new behaviors and practices. Although no guarantee can
ever be provided that people will behave in certain ways,
investing in programs which target specific groups of
populations may be the helping hand that is needed to
motivate the adoption of new behaviors among specific
groups. For instance, publicly funded programs which offer genetic risk mapping and lifestyle intervention free of
charge have proved to increase the participation rate of
high-risk patients in prevention programs while simultaneously potentially reducing future treatment costs [51].
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Conclusion

The reports we have reviewed envision citizens as educated, engaged, resourceful, and responsible partners
rather than passive recipients of health care. This new role
of citizens offers exciting opportunities but requires levels
of health and technology literacy as well as socioeconomic resources that some groups of citizens may not have.
Although some of the reports acknowledge that educational, technological, and socioeconomic hurdles may be
encountered, they primarily focus on the importance of
educating citizens in PM and propose few other solutions
to address such challenges. Education in PM is critical.
However, we suggest that the promoters of PM take into
greater consideration the heterogeneity of citizens and
develop policies and programs which specifically address
the needs of the less educated and resourceful citizens. In
Europe, discussions are currently taking place to reduce
inequalities in access to PM [21]. Such discussions should
particularly be encouraged in countries where health is
financed by a variety of private actors and individual access to PM may be depending on the socioeconomic resources of each individual. Citizens will be more receptive
to adopting new behaviors and practices and contribute
to the realization of PM only if educational, socioeconomic, cultural, and generational hurdles are properly
addressed.
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Abstract
Background: Personalized medicine (PM) aims to tailor disease prevention, diagnosis, and treatment to individuals
on the basis of their genes, lifestyle and environments. Patient and interest organizations (PIOs) may potentially play
an important role in the realization of PM. This paper investigates the views and perspectives on PM of a variety of
PIOs.
Methods: Semi-structured telephone interviews were conducted among leading representatives of 13 PIOs located
in Europe and North-America. The data collected were analysed using a conventional content analysis approach.
Results: The PIO representatives supported the realization of PM but feared that many financial, structural and
organizational challenges may delay its realization. They encouraged strategies to modernize drug licencing
mechanisms, develop research and data sharing infrastructures, and educate patients and health care professionals
in PM. Notably, they emphasized the importance of developing PM in an equitable way and taking into consideration
the patients’ needs, values and personal situation. Despite varying levels of awareness regarding PM, the PIO
representatives expressed willingness to engage in the PM agenda and recommended that PIOs work closely
with policy-makers to design PM in a way that truly addresses the needs and concerns of patients.
Conclusions: PIOs have the potential to become central drivers of the PM agenda. Collaborations should be further
developed between PIOs, researchers, drug developers and health care authorities.
Keywords: Personalized medicine, Patient organizations, Genetics, Ethics, Precision medicine

Background
Recent advances in biomedical research and biotechnology offer new possibilities to tailor prevention, diagnostic and treatment to the specific needs of patients. By
utilizing information about the patients’ genetic and molecular profile combined with their family history and
clinical and environmental data, it is hoped that health
care providers will be able to start interventions earlier
and select therapies that are more precise, efficient and
provide less side-effects – strategies broadly known as
personalized medicine (PM) [1]. Large investments are
being made worldwide to support such strategies. In the
United States, the $215 million Precision Medicine
Initiative [2] was recently launched with the objective
to accelerate biomedical discoveries and improve the
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effectiveness of treatment. In Europe, the European
Commission has since 2007 committed over €1 billion of
health research funding to the development of ‘-omics’
technologies and targeted therapies, and more funds are
expected to be released in the coming years [3]. PM has
been extensively described in recent reports from national
and international medical organizations and funders
[4–6]. These reports emphasise the importance of engaging a variety of stakeholders such as health care
providers, biomedical researchers, regulators, drug developers, patients and patient organizations in driving
PM forward. Among these stakeholders, patient organizations are particularly valuable players regarding
their role in patient education [7], assessing new biomedical developments [8], and supporting research
projects [4]. However, with the exception of recent
surveys in which patient organizations identified potential
barriers in PM implementation [9] and key priority areas
within cancer [10], little empirical data are available to
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document the views and perspectives of patient organizations on PM.
Investigating how patient organizations perceive PM
and which role they are willing to play in its realization
is important for several reasons. First, patient organizations have close contact with the communities of patients they represent. They are therefore well-placed to
provide qualified opinions regarding how to implement
PM in a way that addresses the needs and concerns of
these communities. For instance, PM may require that
patients learn about their genetic risk profile, engage
more actively in the medical decision-making process
and share their health data with researchers and clinicians more broadly than conventionally practised [11].
Patient organizations are well-qualified to familiarize
patients and communities with such developments.
Second, patient organizations may provide useful guidance in addressing potential ethical and societal challenges that may arise when new medical approaches are
implemented. For instance, PM may imply that patients
are offered differential access to treatment depending on
their genetic profile [12]. Patient organizations may be
well placed to explore how dialogue with patients and
communities should take place when access to conventional treatment may be restricted. Third, patient organizations have comprehensive expertise within the areas of
patient and health care professional capacity building
[13, 14], the development of online patient communities
[15], the design of regulatory frameworks and patenting
policies [16], the financing and management of clinical
trials and biobanks [15, 17–19], and more recently, in
developing databases and web-based platforms for
patient-driven data sharing [13, 20]. Making use of these
skills and experiences may accelerate the realization of
PM.
Although patient organizations are often referred to as
one homogenous group, they are rather a constellation
of entities that vary considerably in size, organizational
structure, denomination and mandate [13]. For instance,
patient organizations may be publicly or privatelyfunded, small entities which represent only a limited network of families suffering from a particular condition, or
they may be large-scale, international organizations
bringing together national organizations which focus on
one specific disease or specialize in improving the living
conditions of all patients. We conducted a qualitative
interview study among leading representatives of nonprofit patient organizations which are concerned with
one specific disease or disease area and define themselves as patient advocacy organizations, umbrella organizations for patient advocacy organizations or interest
organizations, hereafter referred to as patient and interest organizations (PIOs). The objective of our study was
to collect information about three main issues: 1) the
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PIOs’ views and perspectives on PM, 2) recommendations for facilitating the realization of PM, and 3) the
role they foresee that they may play in the realization of
PM.

Methods
Recruitment of study sample

To collect information about the views of a variety of
PIOs, we proceeded in two steps. First, in July 2014, we
sent an e-mail invitation to the leaders of a small number of PIOs that co-operate with the research network of
the Norwegian Cancer Genomics Consortium (NCGC)
[21], a national research platform aiming to establish
personalized clinical strategies for cancer treatment in
Norway. The email invitation provided an outline of the
study objectives and a description of what participation
in the study entailed. In the invitation, PM was described
as “an emerging practice of medicine that uses an individual’s genetic profile to guide decisions made with
regard to the prevention, diagnosis, and treatment of
disease” as defined in the Talking Glossary of Genetic
Terms of the National Human Genome Research Institute
[22]. The email invitation included a request for written
informed consent. The study was approved by the
Norwegian Social Science Data Services.
The first PIO leaders who accepted our invitation
helped us identify other PIO representatives that might
want to participate in the study. Through such snowball
sampling, we were able to recruit representatives from 8
PIOs concerned with one specific disease or disease area
(6 PIOs in Norway, 1 in the United Kingdom and 1 in
the USA) between July 2014 and January 2015. In parallel and in order to extend our sampling, we sent email
invitations to 20 leaders of disease-specific PIOs members of the European Patients’ Forum (EPF) [23], an umbrella organisation of pan-European patient advocacy
organizations. The PIO representatives were recruited in
the study until a point of saturation was attained, i.e.
when no significant new information was collected. Five
PIO representatives agreed to join the study, six
responded that they did not have time to participate or
did not want to participate, and nine did not respond to
our invitation. In total, thirteen PIOs working within the
areas of cancer (4), hereditary and genetic disorders (3),
mental health (1), diabetes (1), psoriasis (1), AIDS (1),
lupus (1), and primary immunodeficiencies (1) participated in the study (Table 1). The representatives interviewed were organizational leaders (10) (e.g. CEO,
secretary general, director) and senior managers (3)
employed by the PIOs. As leading representatives of
their PIOs, they were able to speak on behalf of their
organization although many specified that their
organization did not have an official position on PM.
The size of the PIOs varied from small PIOS gathering
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Table 1 PIOs participating in the study
PIO name

Membership

Country

DEBRA Hrvatska (Dystrophic Epidermolysis Bullosa Research Association)

Approx. 50 families

Croatia

Genetic Alliance UK

>100 organizational members

UK

Genetic Alliance USA

>1,000 organizational members

USA

LUPUS Europe

Approx. 22 country memberships

Denmark

Sarcoma

Approx. 350 individual members

Norway

The European AIDS Treatment Group

Approx. 110 individual members

Belgium

The European Umbrella Organisation for Psoriasis Movements (EUROPSO)

Approx. 20 country memberships

Norway

The International Patient Organisation for Primary Immunodeficiencies (IPOPI)

Approx. 55 country memberships

UK

The Norwegian Breast Cancer Society

Approx. 14,500 individual members

Norway

The Norwegian Cancer Society

Approx. 113,000 individual members

Norway

The Norwegian Childhood Cancer Organization

>3,000 individual members

Norway

The Norwegian Council for Mental Health

Approx. 29 organizational members

Norway

The Norwegian Diabetes association

Approx. 40,000 individual members

Norway

families suffering from a rare genetic disorder to large
PIOs gathering more than a thousand organizational
members.
Data collection and analysis

Semi-structured telephone interviews were conducted
with the thirteen PIO representatives, lasting forty
minutes on average. An interview guide was used to
lead the conversation, which included open-ended
questions about the PIOs’ perspectives regarding PM,
PM-related activities, perceived challenges with regard
to the realization of PM, recommendations for the
adoption of PM, and the potential roles the PIOs may
play in the realization of PM. The interviews were
conducted in English or Norwegian by the first author trained in qualitative methods and fluent in both
languages. The interviews were audio recorded and
transcribed verbatim in English and Norwegian. The
transcripts were analysed manually by the first author
using a qualitative content analysis approach in an inductive way [24]. First, a thematic analysis of the
interview texts was conducted to identify overarching
themes that emerged from the responses to each
open-ended question formulated in the interview
guide. Next, the substantive content of the text was
extracted, coded and categorized according to the
overarching themes. If new codes were identified, the
coding frame was updated accordingly. Then, the text
pertaining to each of these themes was condensed to
reflect the main points raised by the PIO representatives. In August 2015, a two-page report summarizing
the main findings was sent by email to the PIOs representatives for validation. Their comments and corrections to the report were integrated in the results.

Results
The PIO representatives described their interest in PM
and potential challenges that may impede or delay the
realization of PM. Particular emphasis was put on possible side effects of focusing on PM strategies. Then, the
representatives made a number of recommendations for
the realization of PM and discussed how their organizations may contribute to the PM endeavour.
PIOs interest in PM

Overall, the PIO representatives expressed interest in
PM. They explained that the current medical needs of
their patient groups are largely unmet and medical strategies which address issues of side effects, overtreatment
and undertreatment are strongly needed. As outlined by
this representative:
(1) If you create a medicine that directly targets the
individual, you will then be able to avoid all these
unsuccessful attempts to find the right treatment
without getting better, having to deal with the side
effects, the downturns, the disappointments (…) when
you use a medicine that has side effects for a long
period, you are sick for months and then it turns out
that [the medicine] does not help anyway. Developing
medicines that will perhaps work at once and not
after the fifth attempt, (…) we see this as perhaps the
most important thing to achieve.
However, several representatives confessed that PM
was a topic that had not been thoroughly discussed in
their organization. Most PIOs did not use the terms PM
and did not specifically mention PM in their strategic
documents with the exception of some cancer PIOs.
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Several representatives also explained that the concept
of PM and its possible practical implications were still
unclear. As an illustration, one representative believed
that PM meant that health care professionals allocate
more face-to-face time with each patient.
PM challenges
High cost of PM

Most representatives feared that PM may be too expensive for many health care systems which are currently
dealing with significant financial constraints. They experienced that patient access to conventional treatment is
increasingly restrained due to cost issues, and observed
that new targeted drugs that are launched on the market
are so highly-priced that patients can hardly afford them
unless their cost is fully covered by payers. As expressed
by this representative:
(2) If we end up with the same level of cost to get
an authorization for a targeted drug that would
effectively treat 10% of a population of people with
a given disease, rather than being used to treat a
100% of the population with a given disease, then
the cost for (…) personalized medicine per patient
treated will have to be higher.
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Another representative suspected that many patients
are not ready to learn about their genetic profile, in particular if unexpected findings are discovered:
(4) Genetic testing for rare genetic conditions and
other disorders can now be performed in hospitals,
you can get some answers that are incidental and that
no one asked for and for which a decision must be
made. We think that this is a challenge (…), the
patients are not aware of this. They can get a lot of
information that is hard to digest.
These views were however nuanced by the perspectives of other representatives who emphasized that patients who have been waiting for a diagnostic for many
years are often eager to learn about their genetic profile.
Several PIO representatives also explained that general
practitioners often do not understand the specificities of
disease, and suspected that many are insufficiently
trained in genetics to use PM strategies in their medical
practice. Similarly, several representatives explained that
policy-makers often do not understand why patients
need specific types of treatment rather than a “one-sizefits-all” treatment.
Lack of mechanisms and infrastructures to support PM

Although the representatives acknowledged PM’s potential to save costs as treatment becomes more targeted
and waste is avoided, they expected PM to require significant up-front capital investments in equipment and infrastructures that most countries cannot afford. They also
suspected that PM may lead to increased medical followup as genetic tests are more frequently used in clinical settings to confirm a diagnostic. Another concern was that
patients who purchase genetic testing kits from direct-toconsumer genetic testing companies may seek medical
advice from their physician to interpret the results, thus
creating additional burdens on health care services.
Lack of health literacy

Several PIO representatives expressed scepticism regarding the patients’ ability to understand and endorse PM
strategies. They noted that patients often struggle to
understand basic medical information:
(3) People do not understand information well
enough, this is where we see a big job for the patient
organizations and patient groups in each of the
countries in Europe, (…) educate, bring awareness of
how important (…) the different kinds of medications
are, when they are supposed to be used and for what,
(…) there is a reason why it has been prescribed (…).
There is a huge communication aspect that we have
just picked up.

Several PIO representatives explained that current drug
licensing mechanisms unnecessarily delay the launching
of personalized treatments. Receiving drug approval
from regulatory authorities often takes years and is particularly cumbersome if such approval is needed across
borders. Although the representatives largely believed
that data protection regulations are needed to protect
the rights and interests of patients, some representatives
suspected that such regulations may be too stringent
and hinder the conduct of biomedical research. As
expressed by this representative:
(5) When it comes to access to this information in
relation to biobanks, there are so many rules already
dealing with this, I know that many are concerned
about this (…), but what is it we are scared about?
There are rules for how [information] can be
managed and used, I do not see any danger that
[information] will be misused.
Unwanted consequences of PM

In general, the PIO representatives worried that PM, because of its high costs, may reinforce already existing
health care disparities among social groups unless specific measures are taken by policymakers to enable
equitable access to PM. Some representatives also
expressed concerns that patient groups may be forgotten
if they represent a genetic subset that is not considered
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lucrative by pharmaceutical companies. As expressed by
one representative:
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Table 2 PIOs’ recommendations for the realization of PM
Recommendations
Policy-making

(6) If it is really individualized, if it’s really about
genetics, there will be populations that will be
marketwise less interesting, maybe population-wise
they are, meaning that you should not only look at
the benefit for the rich white community but also for
the populations that are maybe research-wise less
interesting to include but might really benefit from
more research.

• Establish principles and criteria for equitable patient access to PM

Some representatives feared that the increased use of
technology in health care may lead professionals to reduce patients to their genetic profile. As described by
this representative:

• Take into consideration the patients’ values, personal situation and
health literacy level

• Modernize drug licensing mechanisms, e.g. through adaptive pathways
• Allocate specific funding to the implementation of PM
• Implement PM gradually, e.g. through pilot projects including the most
needy patients
Patient-centered health care
• Provide simple, actionable genetic information to patients; ally with
genetic counselors

• Protect the patient’s right not to know
• Educate patients and health care professionals in PM strategies
Increased, inclusive research

(7) I think it is essential that the patient remains at
the center and that he doesn’t become a data or an
entity; it’s really a patient and a face and the [health
care professionals] need to treat that patient, that’s the
main goal.
Genetic discrimination was a shared concern of some
representatives. An example was provided of patients
being denied health insurance because of their medical
history even if the law prohibits such practice. As
expressed by one representative:
(8) If we, sometime in the future, find genes that you
would like to have and genes you would prefer not
having, it is clear that it may contribute to creating
A-people and B-people. From the moment our genes
become a question of value, it may create differences
between people. Some people may be worth more
than others and then we are back to the 30’s, so from
a historical point of view, this is important.
Finally, one representative worried that priority may
be given to genetic research, not because it may lead to
the most useful results, but because it is technologically
exciting and may benefit the commercial interests of
pharmaceutical companies. This representative emphasized the importance of also conducting other types of
research such as social and behavioural research.
Main recommendations for the realization of PM

The PIO representatives made recommendations for the
realization of PM that can be assigned to five main categories as described below and summarized in Table 2.
Policy-making

Overall, the representatives emphasized the importance
of providing equitable access to PM. They explained that

• Conduct more basic/epidemiological research
• Invite patients and PIOs early in the planning and design of clinical
trials
• Broaden eligibility criteria to recruit more patients in research
Data sharing and protecting privacy
• Develop privacy-solid biobanks and data sharing infrastructures
• Ask for permission before using personal health data
• Develop flexible and interactive consent mechanisms
PIOs’ active participation in agenda setting
• Engage as early as possible in the development of PM
• Contribute to educate stakeholders in PM
• Contribute to design the PM agenda, e.g. by identifying priority areas
• Support the development of collaborative research projects
• Respond to national hearings of relevance for PM
• Join research ethics committees and drug approval boards
• Develop partnerships with medical professions, e.g. through medical
expert panels
• Develop partnerships between PIOs nationally and internationally
• Develop partnerships between PIOs and researchers, medical
professions, and policy makers

access to genome sequencing technologies and targeted
drugs should not be limited by financial constraints but
offered according to specific priority criteria that are
jointly established by policymakers, health care professionals and patient representatives. They believed that
modernizing drug licensing mechanisms is necessary to
enable quicker access to targeted drugs. Adaptive pathways mechanisms were mentioned as a potential approach to improve timely access for patients to new
medicines [25]. The representatives also recommended
allocating specific funding to the implementation of PM,
for instance to develop necessary biobanks and data
sharing infrastructures. Some representatives suggested
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implementing PM gradually, starting with the patients
groups that are most in need such as those for whom no
established treatment currently exists.
Patient-centered health care

Most representatives emphasized the importance of an
open dialogue between health care professionals and patients. They believed that patients should be provided
with information that is simple, understandable, actionable and adapted to the patient’s needs, values, level of
health literacy and way of dealing with disease. They explained that the value of an intervention should not only
be measured in medical, biological or scientific terms
but also in terms of how it impacts the patients’ quality
of life and ability to function in society, and recommended that these aspects are taken into consideration
when assessing patient needs. They strongly recommended providing genetic counselling to patients when
genetic information is available. In general, the representatives believed that the medical literacy of patients
should be improved. However, they explained that patients differ in their willingness to learn about their disease and engage in their health care, and that their
personal preferences, for instance regarding access to
their genetic information, should be respected. In
addition, the representatives considered it important to
educate health care professionals in PM strategies. In
contrast, educating the general public about PM was
seen as useful but not an absolute priority. The representatives believed that public awareness about PM may
gradually develop as targeted treatments are becoming
more broadly available in health care.
Increased, inclusive research

In general, the representatives believed that more research should be conducted to understand the causes
underlying disease, investigate the mechanisms of side
effects, explore the consequences of living a long time
with a specific treatment and develop strategies to improve the quality of life of patients. They explained that
patients are willing to participate in medical research
but are often denied such opportunity because of strict
eligibility criteria. They recommended engaging patients
and patient representatives as early as possible in the
planning and design of clinical trials and broadening eligibility criteria to include more varied populations across
socio-economic groups.
Data sharing and protecting privacy

The representatives supported the development of biobanks and data sharing infrastructures that are governed
by solid and transparent privacy protection frameworks
as these are essential to maintain the trust of patients
and protect their interests. Privacy protection was seen
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as particularly important when the health data that are
shared originate from patients suffering from socially
stigmatizing diseases. The representatives explained that
more work is needed to make people comfortable with
sharing their personal health data.
PIOs’ active participation in agenda setting

The representatives believed that PIOs should be involved
as early as possible in the planning and design of the PM
agenda. They explained that the main role of PIOs in PM
includes helping to: a) increase literacy in PM among patients and health care professionals, b) identify the areas
in which PM is most needed, and c) support the development of research projects that are attractive to patients.
The representatives envisioned increased collaboration
between PIOs and research groups, medical bodies, drug
developers and policy-makers, nationally and internationally to encourage the development of PM. They also believed that patients and lay representatives should be
more frequently invited to join research ethics committees
and drug approval boards. The representatives recommended the development of inter-PIOs collaborations to
enable the organizations which are more knowledgeable
about PM to help others join the PM endeavour. Finally,
they called for initiatives to educate PIOs in PM as finding
the right information about PM may be challenging and
many PIOs do not have a clear understanding of how they
can contribute to the successful realization of PM.

Discussion
Our findings show that PIO representatives had a positive although cautious attitude toward PM. They believed that PM is needed but suspected that many
financial, structural and organizational challenges may
delay its realization. Although the recommendations forwarded by the representatives to support the realization
of PM are largely congruent with those made by the promoters of PM [4–6], they also shed light on specific ethical and societal challenges that may arise in the process
of adopting PM. Importantly, attention to these considerations has not been emphasized in the public debate
but they should be addressed to enable the successful
realization of PM in a way that truly addresses the needs
and concerns of patients.
Developing PM in an equitable way, and involving discussions with decision-makers about how such equity
may be achieved, was seen as the main priority. The PIO
representatives based their rationale on the types of
problems that their patients encounter daily in health
care systems. For instance, the prices of new targeted
drugs have steadily increased during the last decade [26]
and health care systems frequently deny patients access
to such drugs because of financial constraints unless the
patients can pay out-of-pocket [27, 28]. The PIO
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representatives expressed concern that issues of social
injustice may arise if individuals who are more socioeconomically advantaged benefit most from new treatments because they have the financial ability to pay for
them. The fundamental principle of equitable access to
health care may be threatened when “niche buster
drugs” designed for smaller groups of patients are more
expensive and therefore less accessible than blockbuster
drugs [28]. This issue has already been raised by coalitions of patient organizations which have called for an
equitable and universal patient access to PM independent of the patient’s socio-economic status and geographical location [9, 29, 30].
Although the PIO representatives emphasized that
equitable access to PM was critical, they did not articulate in detail what such equity should entail. Equity is a
broadly acknowledged ethical concept that is concerned
with the fair and impartial “distribution of benefits and
costs to distinct individuals or groups” [31]. Although
most health care systems strive to achieve equity, it has
shown to be difficult to operationalize. For instance, it is
usually considered as equitable to allocate health care resources on the basis of consideration of the actual needs
of patients [32]. However, how to determine which
needs are most important, and how they should be prioritized is often challenging. As an illustration, should
the needs of terminally ill patients be addressed in priority, or those of patients who may yield significant gains
in life expectancy if treatment is provided [33]? Two
PIO representatives mentioned that patients for whom
no standard treatment exists, for instance some groups
of cancer patients, should be prioritized to receive access
to genome sequencing in the hope that a potential treatment may be found. However, neither the importance
nor the implications of providing genome sequencing to
cancer patients if little is known about the genes involved in their cancer types are well understood. Other
criteria may also have to be taken into consideration for
resource allocation such as the efficacy and effectiveness
of the intervention (its ability to lead to a positive outcome for the patient) and its cost-effectiveness (ability to
provide value for money) [34]. Even if it is seen as
morally justifiable to give priority to the patients who
are in greatest need, it may not be wise from a costeffectiveness perspective if the intervention is not expected to benefit the patient. Decision-makers are faced
with having to balance between these different considerations (equity, efficacy, cost-effectiveness) and make
decisions that do not unjustifiably discriminate some
groups of patients. In the absence of a clear normative
framework providing guidance on how to distribute resources fairly [35], it may be useful to investigate processes that are deliberative, transparent, and “appeal to
rationales that all can accept as relevant to meeting
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health needs fairly” [36]. This is where PIOs may play an
important role by collaborating with decision-makers in
order to find pragmatic solutions for an equitable and
reasonable resource allocation. As an illustration, the
Scottish Medicines Consortium convenes clinicians,
health economists and patient representatives to identify
and prioritize those medicines and interventions which
represent good value for money to patients and should
be launched on the market [37]. Such collaboration may
be good example of how a fair process may take place.
Taking into consideration patients’ interests and values
to a greater extent than traditionally practised was also
seen as critically important by the PIO representatives.
PM is often described as a holistic approach to medicine
that utilizes information about the patient’s clinical and
family history, genetic susceptibility to disease, response
to certain drugs, and lifestyle to assess the patient’s
health [4–6]. The PIO representatives interpreted the
meaning of “personalized” medicine slightly differently
from the promoters of PM. Although the PIO representatives largely agreed that focusing on the biological and environmental factors that may affect the
health of the patient is important, they also believed
that “personalizing” health care means that greater attention should also include taking the time to listen to the
patient, learn about her values, assess her mental and spiritual well-being, understand her personal circumstances,
and improve her quality of life and ability to function in
society with a condition. The views expressed by the PIO
representatives are in concordance with recent calls for a
more “humanistic” medicine that approaches the patient
as a whole person with a personal history, emotions, beliefs and sufferings [38]. A humanistic doctor takes the
time to listen to the patient’s story, shows compassion and
empathy, makes sure that the patient feels valued and
respected, and takes into consideration the patient’s personality and experience in the process of medical care. As
the PIO representatives repeatedly emphasized during our
interviews, no technological advancement or biological instrument can substitute the importance of the doctorpatient relationship.
PM aims to strengthen dialogue and collaboration
between doctor and patient through increased patient
engagement [8]. In accounts of PM, patients are encouraged to discuss various treatment options with their
healthcare provider, communicate about their preferences, values and lifestyle, and provide feedback on
health care processes and outcomes [8]. At such, patient
engagement may be a critical strategy to enable the
provision of health care that is responsive to the patient’s
specific needs and situation as envisioned by the PIO
representatives. Patient engagement enables a better
power balance between patients and doctors, thus making it easier for patients to express their concerns and
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preferences, and bring perspectives on their own care
[8]. However, while patient engagement strategies may
work for those patients who are eager to take responsibility for their health care, seek knowledge and understand the details of their clinical situation, they may not
be suitable for those who prefer to delegate the majority
of the responsibility for their health care to their health
care professional [8]. Similarly, some patients may not
have the ability to engage in their health, for instance because they lack the necessary health literacy to understand what is at stake [39]. In this context, the PIOs that
have available resources and are willing to engage in PM
may have an important role to play in enhancing the
health literacy of patients and familiarizing them with
engagement strategies. Other patients may be so physically and mentally ill that they do not have the capability
to engage. For these patients, providing health care with
compassion and empathy may be particularly important;
time should be allocated in the PM agenda to enable
health care professionals to interact in a “humanistic”
manner with their patients.
Finally, our study results indicate that levels of awareness regarding PM vary considerably between PIO representatives. In general, the representatives from the larger
PIOs were more familiar with the concept of PM and
worked more mindfully toward PM than representatives
from smaller PIOs. Similarly, cancer PIOs were more
likely to integrate the concept or aspects of PM in their
strategy independent of their organizational size. Larger
PIOs may have more resources to investigate new medical strategies than smaller PIOs which struggle with
basic issues such as guiding their patients through the
health care bureaucracy or educating health care professionals. Engaging in PM may be more challenging when
the organizations’ resources are limited. Similarly, the
general attention given to cancer in the PM discourse
and the fact that most targeted drugs that have been
marketed are cancer drugs [40] may explain why cancer
PIOs were generally more aware of PM than non-cancer
PIOs. As an illustration, several representatives from
non-cancer PIOs believed PM to be primarily focusing
on cancer to the disservice of other disease areas; a belief previously observed among health care professionals
[41] and patient representatives [9]. It is therefore important that decision-makers work to increase levels of
awareness regarding PM among PIOs, and provide support to those PIOs that have limited resources and competency but are willing to contribute to the PM agenda.

Conclusions
The development and realization of PM requires the involvement of PIOs. Historically, PIOs have shown an impressive ability to engender important changes on a
large scale that benefit patients. If the PIOs become
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sufficiently convinced that PM is the future of medicine
and will benefit their patients, then they have the potential to play a significant role in driving the PM agenda
forward. It is therefore important that researchers,
health care funders, drug developers and policy makers
invite PIOs to the table, not only the biggest and most
influential PIOs but also the smaller ones should be engaged so that PM is developed in ways that address the
“health care needs of patients. It is also important that
PIOs work together to become effective advocates of
PM. The European Patients’ Academy (EUPATI), a panEuropean platform for patients and PIO engagement,
may be a potential springboard for intra-PIO collaborations [42]. The European Alliance for Personalised
Medicine (EAPM) [43], a coalition bringing together
European healthcare experts and patient advocates, may
also be one of the central arenas where PIOs could
discuss with key stakeholders issues related to priority
setting and resource allocation. Such models of collaboration and engagement are needed to give PIOs an increased opportunity to contribute to the decision making
process regarding the design of PM.
Study limitations

The results from our study provide insights into how
PIOs working within a range of diseases perceive PM
and reflect upon the PM agenda. Deciding on which
PIOs to include in our study was challenging: there are
thousands of active PIOs and they vary widely in
organizational structure, areas of activity and funding. It
was difficult to learn about the PIOs organizational and
financial structure on the basis of the information they
provide on their web site. In the absence of obvious criteria to select PIOs, we decided to restrict our sampling
to non-profit PIOs that were disease-specific and were
either member of the European Patients’ Forum, or were
within the network of the Norwegian Cancer Genomics
Consortium. This was a pragmatic choice that enabled
us to come in contact with a variety of PIOs. However,
our sampling may not be representative of the wider
spectrum of PIOs that exist, and the PIOs situation (e.g.
relationship to biopharmaceutical companies) could have
to some extent influenced their interest in and level of
knowledge about PM.
For many of the PIO representatives, this study was
the first time they discussed PM and they were therefore
not able to provide any concrete examples of issues
related to their experience with PM, or specific recommendations regarding their potential role in the realization
of PM. More work may be needed to investigate how a
larger spectrum of PIOs which have specifically endorsed
the concept of PM in their strategies, and work actively
toward it, envision their role in the realization of PM
agenda.
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Abstract
Background: Innovations in technology have contributed to rapid changes in the way that modern biomedical
research is carried out. Researchers are increasingly required to endorse adaptive and flexible approaches to
accommodate these innovations and comply with ethical, legal and regulatory requirements. This paper explores
how Dynamic Consent may provide solutions to address challenges encountered when researchers invite
individuals to participate in research and follow them up over time in a continuously changing environment.
Methods: An interdisciplinary workshop jointly organised by the University of Oxford and the COST Action CHIP
ME gathered clinicians, researchers, ethicists, lawyers, research participants and patient representatives to discuss
experiences of using Dynamic Consent, and how such use may facilitate the conduct of specific research tasks. The
data collected during the workshop were analysed using a content analysis approach.
Results: Dynamic Consent can provide practical, sustainable and future-proof solutions to challenges related to
participant recruitment, the attainment of informed consent, participant retention and consent management, and
may bring economic efficiencies.
Conclusions: Dynamic Consent offers opportunities for ongoing communication between researchers and research
participants that can positively impact research. Dynamic Consent supports inter-sector, cross-border approaches
and large scale data-sharing. Whilst it is relatively easy to set up and maintain, its implementation will require that
researchers re-consider their relationship with research participants and adopt new procedures.
Keywords: Dynamic consent, Participant engagement, Research communication, Ethics, Biobank, Clinical trials,
Clinical research, Software tools

Background
Conducting biomedical research is essential to increase
our understanding of biological and molecular mechanisms underlying disease, test the efficiency of new
drugs, interventions and devices, and move toward personalised medicine [1]. Biomedical research requires the
continuous collection of biological samples, health and
outcome data from representative samples of patients
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and populations and the follow up of these groups over
time [2]. As innovations in technology develop at exponential speed, researchers need to have flexibility in the
conduct of their research to be able to react quickly to
ongoing developments and accelerate medical discovery
and the development of new treatment strategies. However, traditional approaches to the planning and conduct
of biomedical research projects present a number of
challenges.
First, recruiting enough participants, or reaching out
to the population of interest, is often difficult [3, 4]. This
is particularly true in genetic research which experiences
lower recruitment rates than other types of biomedical
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research [5]. Participant recruitment may be hindered by
a lack of manpower or funding to organise large
information-giving and enrolment campaigns. It may
also be inhibited by clinical staff’s limited familiarity or
understanding of research objectives and fears that it
will interrupt patient care [6]. Furthermore, patients may
not understand the objectives of the research, may not
be willing or able to travel to the research centre [7], or
may not speak the language used by researchers [8].
Second, obtaining informed consent from research
participants can be demanding. The objective of the informed consent process is to ensure that research participants understand the aims and risks of the research and
participate in the research voluntarily with this knowledge. However, research participants often do not
understand the content of the information sheet or the
consent form for the study, particularly if the consent
form is lengthy and includes complex terminology [9, 10].
While some participants may be satisfied with receiving
information about the research project only once during
the recruitment phase, others may want to go through the
information several times and may have additional questions or concerns. Assessing the participants’ health literacy and understanding of the research objectives and
implications can be difficult and time-consuming [11]. If
new research needs arise that were not foreseen and included in the original consent document, collecting new
consent from research participants may be expensive and
burdensome, particularly if additional consent requires
face-to-face interaction or the mailing of paper consent
forms. If multiple consents are collected over time, keeping records of these consents can be complicated, particularly in cohort studies, or in projects spanning several
years and multiple iterations where paper consent forms
are stored in several institutions [11].
Third, retaining research participants in projects is
often challenging [8, 12]. Participants may drop out because they experience changes in their condition, respond adversely to the intervention under investigation,
move away from the study area or lose interest in the
study. Participant drop-out jeopardises the quality of the
data, the significance of research findings, and the conduct of follow-up studies [13]. In addition, clinical researchers often need to collect patient-reported outcome
data over time to better understand disease symptoms
and the impact on disease burden [14]. Researchers conducting population-based health surveys may want to
send new health questionnaires to their participants.
Regularly collecting additional data from participants
may be administratively demanding and costly, particularly if paper forms have to be sent in the mail.
A number of innovative strategies have been developed which aim to offer practical solutions and tools to
facilitate the processes described above. For instance,
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clinical research projects have developed in-home clinical trial support programs to enable patients who cannot travel long distance to clinical sites to participate in
research [12]. Projects are coordinating efforts between
research teams and infrastructure support at clinical
sites to improve recruitment rates [15]. The use of new
technologies such as mobile phones and applications is
also explored to facilitate ongoing data collection [16].
In addition, large efforts have been made to investigate
designs for informed consent that both facilitate the
conduct of biomedical research and protect the interests
of research participants. A strategy that has received
considerable attention is the use of broad consent. Broad
consent is an alternative to the more customary specific
consent; many consider specific consent too difficult to
apply in biobank research where biological sample collections are built as research resources for multiple uses
[17]. Definitions of broad consent vary and span from
“consent to a wide (broadly specified) range of options”
[18] to consent to “an unspecified range of future research subject to a few content and/or process restrictions” [19]. In general, broad consent can be described
as a tool that enables research participants to consent to
a variety of research projects. Blanket consent, that is
consent to an unlimited range of options, has also been
suggested as a potential strategy to facilitate the conduct
of research [18]. More recently, meta-consent, an approach which enables individuals to express preferences
regarding which type of consent they want to give for
which type of research (for example, blanket consent to
research on biological samples, specific consent to research led by industrial actors) has been described as a
solution that may positively affect people’s willingness to
participate in research [20].
In principle, broad and blanket consent may facilitate
the conduct of research as researchers do not have to
consent research participants each time new research
questions or situations arise. However, there is some
controversy regarding the extent to which these approaches to consent enable research participants to be
truly informed about the objectives and details of the research and are respectful of the participants’ values and
personal preferences [18, 21]. Furthermore, it remains
unclear whether broad consent may help address some
of the challenges described earlier. For instance, it is unlikely that the use of broad consent facilitates reaching
out to populations that would not normally participate
in research because they do not have easy access to research facilities or do not understand why they should
participate. In addition, the use of broad consent may
not provide any protection against unforeseen events
such as regulatory changes. The difficulties that the
Swedish population biobank Lifegene encountered are illustrative of this issue. Although the biobank had already
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recruited many participants and collected their broad
consent, in 2013, the Swedish Data Inspection Board decided to temporarily suspend the biobank’s activities as
it considered that broad consent did not describe the
biobank research in a way that would satisfy the requirements of forthcoming regulation [22, 23]. Similarly, it is
unclear whether meta-consent may positively impact
participant retention or facilitate ongoing health data
collection in research projects.
Another strategy to facilitate the conduct of biomedical research while protecting the interests of research
participants is Dynamic Consent. Dynamic Consent is a
term used to describe personalised, online consent and
communication platforms [3]. Such platforms are primarily designed to achieve two objectives: 1) facilitate
the consent process and 2) facilitate two-way, ongoing
communication between researchers and research participants. It should be noted that Dynamic Consent is
not the same as specific consent. Rather, it can be setup
to accommodate different types of consent depending
on the research objectives and context [24]. For instance,
biobank research participants may give their broad consent to research through a Dynamic Consent platform.
Later in time they may use the platform to give their
new consent to new research activities that were not
foreseen in the original consent (e.g. feedback of genetic
research results), or they may alter their consent choices
in response to their changing circumstances [3]. Although a central objective of Dynamic Consent is to
offer some flexibility to the consent process, Dynamic
Consent platforms may also be used for communication
in both clinical and population-based research projects.
For instance, researchers may use the platform to give
participants regular updates about the research, or ask
participants to upload new health data throughout the
duration of the research project. Research participants
may use the platform to set up their preferences regarding
access to their health data by third parties or how often
they would like to be contacted by the researchers. In recent years, several clinical and population-based research
projects have tested online Dynamic Consent platforms
[25–31], initiatives welcomed by research participants
[29, 32]. Also in health care settings, projects are exploring the use of online platforms for patient consent to
the re-use of electronic patient records for research [33].
In the literature, there is emphasis on discussing how
Dynamic Consent may enhance the research participants’ right to make autonomous choices regarding their
participation in research, improve their comprehension
of the consent process and promote their engagement in
the research endeavour [11, 24, 34–37]. Less attention
has been given to exploring specific ways that Dynamic
Consent may facilitate the conduct of medical research.
The key purpose of this paper is to explore how
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Dynamic Consent can help researchers address the
challenges encountered (in population-based and clinical research) when inviting individuals to participate
in research and following them up over time in a
continuously changing environment.

Methods
In October 2015, the Centre for Health, Law and Emerging
Technologies (HeLEX) [22] at the University of Oxford and
Working Group 1 of the COST Action CHIP ME IS1303
“Citizen's Health through public-private Initiatives: Public
health, Market and Ethical perspectives” [23] (a European
Union Framework which brings together European experts)
conducted an interdisciplinary two-day workshop at the
University of Oxford to share experiences of implementing
Dynamic Consent within research projects. Representatives
from a range of disciplines contributed to the workshop including ethicists, lawyers, clinicians, researchers, research
nurses and research participants. First, the workshop members discussed Dynamic Consent approaches that are implemented in clinical and biobank research projects and
identified key elements in these projects that characterise
Dynamic Consent. Several workshop members reported
how Dynamic Consent had been designed and applied in
their projects. Second, the workshop members mapped a
process flowchart describing the main tasks that researchers have to complete in order to include and follow
up individuals in research projects. For each task, the workshop members identified challenges encountered that may
delay or render task completion difficult. Then a discussion
followed as to how Dynamic Consent may facilitate the
conduct of each task, particularly in terms of increased requirements for transparency, information-sharing and participant engagement. The workshop members were made
aware that the findings from the workshop would be published and were offered the opportunity to contribute to
the writing of this paper. Notes were taken during the
workshop; the workshop organisers summarised and analysed the data using a content analysis approach with an inductive approach [38]. First, the notes were sorted and the
data categorised according to the main tasks that had been
listed in the process flowchart. Then the data were condensed to reflect the main points made by the workshop
members. A preliminary paper summarising the workshop
findings was shared with workshop members for validation.
Their comments and corrections were integrated into the
results. This research did not require informed consent or
approval from an ethics board.
Results
Discussions at the workshop demonstrated that Dynamic Consent can provide practical solutions to the
conduct of four main tasks: participant recruitment, collection of informed consent, participant retention and
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consent management as summarised below and described in Fig. 1. For each task, we provide concrete examples from research projects to describe how Dynamic
Consent can address these challenges.
Participant recruitment

A Dynamic Consent platform can be set up to provide
most of the information about a research project online
in a user-friendly and standardised way across research
sites (including video, podcast, web, or mobile applications). The information can be given in as many languages as necessary by use of subtitles, dubbed
soundtracks and translated text, and at a level of detail
that satisfies the specific needs of participants [16, 18].
In principle, the information is accessible to large groups
regardless of their geographical location since it is on
the Internet, thus potentially broadening the research
population. This may be particularly useful in rare disease research where the number of cases is often low
and patients are geographically scattered. An example of
this is the website for RUDY, a study in rare diseases of
the bones, joints and blood vessels headed by a research
team at the University of Oxford [39]. The website provides simple information about the research and explains
how patients diagnosed with a relevant rare disease, or
their relatives, may register to become a research participant in the study. Individuals who would like to register
are invited to use the online secure registration system
and are informed that they will be contacted after registration for completion of the consent process, usually by
telephone, by a research team member [27]. Patients can
consult information sheets and consent forms on the
website. Since most of the information about the project
is available online, the time needed for individual discussions with potential research participants is reduced.
To reach out to populations who are not entirely familiar with the use of online technologies or do not have

Fig. 1 Dynamic Consent’s contribution to phases of research
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access to them, the use of a Dynamic Consent platform
may be accompanied with conventional methods such as
paper leaflets or local information-giving meetings. This
strategy was used in the Cooperative Health Research In
South Tyrol (CHRIS) study [40], a population-based
study aiming to investigate the genetic and molecular
basis of age-related common chronic conditions and
their interaction with life-style and environment in the
general population [28]. To recruit participants from
rural areas to the study, village information meetings,
broadcasts of information to the public through the local
media and web-based recruitment were combined to
maximise family participation. However, it is anticipated
that the use of multiple methods may become less important as people’s access and familiarity with the Internet improves and they become acquainted with Dynamic
Consent platforms. Once participants are recruited, the
platform may also be used to regularly update them about
recruitment progress and how they can improve awareness of the research within their communities.
Collection of informed consent

Although standard ethical practice is to have face-toface dialogue with potential research participants at least
for the attainment of the original consent, Dynamic
Consent may challenge such practice. In the RUDY
study, potential participants discuss the study with the
research team in telephone consultations. Then, the participants may choose to download the informed consent
form from the website, sign it and send it to the research
team by postal mail or email, or they may give their electronic sign-off [27]. Research projects may use mechanisms to assess the participants’ level of comprehension
of the research online, for instance by asking research
participants to correctly answer interactive questions
before providing their consent [33]. As an illustration,
potential participants in the Harvard Personal Genome

Budin-Ljøsne et al. BMC Medical Ethics (2017) 18:4

Project (PGP) [41], a project aiming to publicly share the
genome, health and trait data of thousands of volunteers, are required to complete an online enrolment
examination to demonstrate their comprehension of the
risks and protocols associated with being a member of
the project before they can give their informed consent
to participate in the research [42]. Individuals who fail
the examination or do not complete it are not eligible to
participate in the research.
A Dynamic Consent platform enables researchers to
refine consent in a more nuanced way that the traditional ‘all or nothing’ approach (either participate in the
research or not) [43]. For instance, researchers may give
participants the choice to consent to some or all aspects
of the research depending on their personal preferences
and beliefs. Researchers may also ask research participants which types of data access by third parties are
acceptable to them. For example, in the Platform for
Engaging Everyone Responsibly (PEER) [44], a tool developed by the Genetic Alliance [45] and Private Access
[46], research participants may indicate the type of access that they approve and do not approve of, in a
matrix. Researchers may also ask participants to consent
to a range of other activities at any time; these include
data deposit in public research databases [47], data sharing with drug companies and privately-funded institutions [48, 49], or the use of biological samples in case of
death or incapacity. This solution enables researchers to
know exactly which levels of privacy risks research participants are willing to take and which data may or may
not be used in the research. Access preferences can be
updated at any time depending on the specific needs
and preferences of each research participant and may be
directly connected to the databases [50]. Rather than
creating potential restrictions on data sharing, such a
strategy may enhance data sharing. This is because research participants often consider that the altruistic benefits of sharing their data for research outweigh potential
risks [33, 51, 52] but anticipate being consulted about
how their data are used and expect transparency regarding such decisions [51, 53].
A Dynamic Consent platform may also enable participants to consent online to the feedback of genetic research results, even years after a project starts. For
instance, participants in the CHRIS study may indicate
in their personal settings whether they would like to be
contacted if results are produced in the research which
may offer “chances of therapy or prevention”, and by
whom (for example the hospital which recruited them in
the research or their general practitioner) [50]. Enabling
participants to consent to the feedback of their genetic
research results may be useful in research projects planning to recruit participants in future follow-up studies
on the basis of their genotype [54]. In principle, the
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results could be fed back through the platform if the necessary requirements in terms of genetic counselling are
met. As an illustration, private actors such as the directto-consumer genetic testing company 23andMe combine
user-friendly online feedback services with genetic counselling by telephone to those customers who want it [55].
Participant retention

Dynamic Consent enables researchers to provide participants with regular updates about early findings, follow-up
studies, key outcomes, presentations and publications, or
invite them to information meetings or follow-up consultations. A recent survey conducted among participants in the
CHRIS study shows that ongoing communication motivates research participants to continue with the research
[50], an observation also made in previous studies [29, 32].
Importantly, researchers may use a Dynamic Consent platform to ask participants to upload additional health data
online. This may become a critical feature of Dynamic
Consent as researchers are increasingly moving away
from traditional, large-scale randomised controlled trials under which measurements from thousands of
people are harvested, to trials conducted on smaller
patient groups that are stratified based on presence
or absence of specific biomarkers [56]. In these trials,
relying solely on statistical methods or average responses to assess new treatment strategies is hardly
optimal since the numbers are too small to quantify
positive and negative uncertainties such as benefit
and risk [57]. Researchers need to rely more on patients’ experiences by regularly collecting data from
them regarding health outcomes, quality of life, side
effects and personal utility of interventions over time
[43]. In the RUDY study, participants use the online
platform to fill in health questionnaires, manage their
history of illness as well as diagnostics, prescriptions
and surgical interventions. The information uploaded
in the platform is not only useful to researchers but also
to individual research participants who can use it, for instance, in their consultations with physicians [27].
The Dynamic Consent platform may be designed to
enable participants to initiate communication with researchers or among themselves, for example via online
discussions, forums and webinars. For instance they may
do so to comment on recruitment and assessment processes or to identify new research questions that may be
relevant to them, thus helping researchers to identify future research opportunities [58]. The use of the platform
may enhance participants’ understanding of research and
positively impact their willingness to remain in a research
project as their scientific literacy increases, as illustrated by
low withdrawal rates in the Harvard Genome Project [42]
and the CHRIS study (Mascalzoni D, De Grandi A,
Pattaro C, D'Elia J, Pramstaller P, Goegele M, et al.
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Dynamic Consent: building trust through ELSI improvements. Six years of Dynamic Consent in the
CHRIS study. Submitted). Participants may also use
the platform to indicate when, how, and by what
means (e.g. telephone, letter, e-mail, SMS, website)
they wish to be notified about new events and in what
circumstances, thus mitigating concerns that they may
feel overwhelmed by continual communication, or
conversely feel insufficiently informed [59].
Consent management

The Dynamic Consent platform allows consent records
to be stored and updated electronically, providing researchers with a reliable and fully tracked overview. Research participants may consult their current and
previous consent decisions at any time. The electronic
storage of consent details enables researchers to confirm
easily the consent status of participants and to audit and
review procedures without the need to refer to individual paper records. This can significantly reduce the time
taken for audit and improve reliability of the record trail.
The technology to gather and securely store Dynamic
Consent records can be developed so that it is durable
despite rapid software advances and meets security expectations similar to requirements for electronic health
records [60]. For instance, online consent may be valid
only if provided with an official e-identity or unique user
name and password given by public services [30]. In
principle, the Dynamic Consent platform can also be
linked to other information systems such as Laboratory
Information Management Systems in biobanks [24] and
electronic patient records [33]. These systems can be
automatically updated with the consent preferences of
research participants as these are electronically “tagged”
to each biological sample and/or data [50]. Participants
can enter the platform at any time to review their consents, print a copy, or ask for a copy to be sent by electronic mail or post [31].

Discussion
The use of Dynamic Consent may facilitate the conduct
of specific research tasks, positively impact recruitment
and retention and simplify the collection and management of participants’ consent. It may also potentially
contribute to reducing costs as many activities (such as
sending out information to research participants in the
mail) are conducted online, permit greater operability
across different organisations if built using recognised
national standards [11] and provide researchers with a
practical tool to meet forthcoming legal requirements
for transparency and precise information-giving to participants [61]. Importantly, Dynamic Consent may offer
an opportunity for researchers and research participants
to engage in long-term dialogue in a way that goes beyond
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the traditional one-off consent process, which may benefit
both parties. Our results are supported by recent recommendations to explore online tools and multimedia interventions as these have the potential to improve consent
processes and increase participants’ level of comprehension of the research [62, 63]. Establishing a culture of ongoing communication between researchers and research
participants is increasingly demanded by patient advocacy
groups [64] and research participants [53] who would like
to be consulted about third party access to their data [51,
65] and the management of genetic research results [66].
Increased researcher-research participant communication
is also encouraged by research funders and policymakers
to improve the usefulness and accuracy of research, facilitate the development of research projects within areas of
medicine that have been given little priority (such as rare
diseases) and accelerate the translation of research findings to clinical practice [1, 67]. As an illustration, the recently launched Precision Medicine Initiative Cohort
Program [68] which aims to build a national cohort of one
million participants across the United States, recommends
the development of an online platform for “dynamic information sharing” that enables participants to “actively engage in an informed, voluntary, and ongoing manner”,
including setting consent preferences or consulting information whenever needed, and providing “requested data
when it is convenient for them” [69].
Dynamic Consent platforms are still under development and only limited empirical data report experiences
from their use or hurdles to their implementation
[27, 29, 31, 32]. However, several elements need to be
considered by researchers before implementing Dynamic
Consent platforms in their project.
Cost and maintenance

Designing, implementing and maintaining a Dynamic
Consent platform requires staff with good communication
and IT-skills and, in some cases, equipment if potential participants cannot use their own device [16]. However, such
costs can reasonably be expected to decrease in the future
as online solutions are likely to become more standardised,
user-friendly and automatic. If researchers are able to use
existing software or are provided with access to a national
platform for Dynamic Consent, as was recently proposed in
Norway [11], this may also reduce investments in ITinfrastructure [24]. Similarly, links can be provided in the
platform to publicly available tools such as educational videos, thus limiting the need to produce information material.
Researchers should identify key individuals who may help
them develop a Dynamic Consent platform, investigate collaborations with other projects to facilitate platform sharing
or establish whether there is a national platform that could
be used. A budget for the development or use of a platform
should be included in research funding applications.
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Collaboration with research ethics committees

Research ethics committees may not be familiar with
Dynamic Consent solutions, although this is gradually
changing [70]. The implementation of Dynamic Consent
in research projects requires research ethics committees
assessing research projects to adapt from expectations of
participants’ binary yes/no consent status to one that
varies both in scope and across time. Research ethics
committees may need to put greater emphasis on evaluating the functionalities of the tools that are made available to participants in a research project rather than
scrutinising the type of consent they may give. In the
CHRIS study, the research ethics committee approved
the whole process of Dynamic Consent along with the
informational material. A presentation of the concept
had been provided a few weeks earlier. The committee
agreed that once a participant was informed about the
procedure and gave initial consent in person, he or she
could deal with subsequent consent requests online
(provided security checks and identification means were
in place) [50]. As the use of Dynamic Consent develops,
researchers could collaborate with research ethics committees to agree upon required criteria for a platform to
qualify as an approved Dynamic Consent platform.
Accessibility of the platform

Some research participants may not have access to the
Internet, may not be the owner of a mobile device, or
may not have the ability to use these technologies [33].
This may be particularly true for the elderly, the disabled
and individuals in socially deprived communities. Recent
experiences from the use of online platforms for consent
show that populations enrolling electronically are less diverse in terms of ethnicity and education than populations enrolled through other means [31]. The positive
effects of using multimedia platforms in the informed
consent process also remain unclear for socioeconomically disadvantaged groups [71]. Furthermore, it
is unknown whether the use of a Dynamic Consent platform fully addresses participants’ needs in terms of human interaction [32]. Researchers should ensure that
education in the use of online tools is provided to participants who request it and that alternative solutions including face-to-face meetings are available for those who
cannot use the platform or are not likely to benefit from
its use. Younger people are often experts in the use of
online communication tools; their input to the design of
a Dynamic Consent platform may therefore be useful in
addition to contributions from older people who would
be potential users.
It is inevitable that some research participants will not
want to use the Dynamic Consent platform even if it is
user-friendly and easily accessible. As an illustration,
some patients who are recruited to research through
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their clinician may fully trust the clinician’s judgment
and prefer to give a one-off broad consent to participation
in research considering a Dynamic Consent interface unnecessary. Thus it is important to note that the objective
of using a Dynamic Consent platform is not to force
people to engage in research and communicate with
researchers, but rather to offer them an opportunity to do
so. Results from a recent empirical study aiming to investigate biobank participants’ experiences of the use of a
Web 2.0 Dynamic Consent interface suggest that once introduced to using an online platform, participants recognise its benefits and find the functions offered by the
platform useful [32]. Disseminating information about the
platform and enabling participants to discuss the platform
together, may indirectly encourage some reluctant participants to consider its use.
Personal responsibility

Dynamic Consent respects differences between research
participants. Researchers must ensure that this empowering feature of the platform does not lead to undesirable side effects [59]. Research participants should not
have to take responsibility for making decisions regarding complex issues that they do not fully grasp or are
not in a position to assess properly [59, 72]. For instance, as data sharing spans several years and a variety
of projects, research participants may struggle to decide
which data sharing scenarios are or are not acceptable to
them. Researchers may use the platform to educate
research participants in the general implications of research including the benefits or risks of data sharing,
using short information videos or frequently asked questions. Research participants who have a better understanding of what is at stake are more likely to be able to make
informed decisions about data sharing. Finally, participation in genetic and genomic research may have implications not only for the individuals recruited to the project
but also for their family. In the future, researchers may
need to take this into consideration when designing communication interfaces for participants [73].

Conclusion
Dynamic Consent, through transparent information exchange and ongoing consent, aims to reinforce the informational, societal and relational value of research and
implies a powerful change in the participant’s role from
passive ‘subject’ to active ‘participant’ [74]. With Dynamic Consent, informed consent is not restricted to a
functional or legal instrument, but also becomes a social
agreement between researchers and research participants
[75]. Such change is essential to the creation of new
knowledge, the development of new and adaptive research designs, and the realisation of personalised medicine [1]. It may however generate some anxiety in the
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research community as the active role of participants is
sometimes perceived as potentially threatening [36].
Similar concerns were raised when the Harvard Personal
Genome Project (PGP) implemented an online platform
for Open Consent in 2005 [41]. Open consent means
that participants give their consent to unrestricted disclosure of their genotype-phenotype data and are made
fully aware of the risks of participation in the project, including loss of confidentiality and privacy through public
disclosure or identification [76]. In the project, ongoing
communication is maintained with participants to collect
knowledge regarding the consequences of participation.
Experiences from the first ten years of the project show
that ongoing communication is perceived as meaningful
both by the research participants and the researchers [42].
When engaging participants in research through a
Dynamic Consent platform, researchers need to be
open-minded, accept that research participants may
raise critical questions and make suggestions, and be
prepared to take these into consideration in the design of the research. In return, researchers will benefit
from having more engaged, committed and productive
participants in their research; such participants are
useful as demonstrated by the successful contributions
to research made by online communities of patients
[77]. Dynamic Consent could provide a tool that enables researchers to fully benefit from increased interaction with participants.
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Appendix A. COST CHIP ME e-mail survey, July-August 2014
1. Please provide 3 to 5 principles which you think should apply for the return of genetic
research results to research participants (e.g. equity, quality) and shortly explain why you
choose these principles.
2. Please describe the current legal framework that applies in your country for the return of
genetic research results to research participants. Refer to specific laws when relevant.
3. Please describe which results could be returned in your country according to applying legal
and ethical frameworks (e.g. actionable results only), and under which conditions they could
be returned (e.g. by genetic counsellor only).
4. Please describe any project/initiative in your country that is currently returning research
results to research participants or planning to do so, or developing frameworks for such
return. If any web sites or literature can be consulted, please provide URL.
5. Please describe current challenges and practical issues that may impede the return of results
in your country (e.g. financial and administrative hurdles, privacy protection regulation, and
lack of genetic counsellors).
6. Please shortly outline potential steps that could be taken to facilitate the return of results in
your country.
7. Additional comments and ideas

Appendix B. Case study for CHIP ME workshop, University of Coimbra,
October 2014
Returning genetic research results to research participants has been the subject of intense
debate within the scientific community and many arguments for and against such return have
been brought forward. Imagine that the debate is now closed and that the general consensus is
that genetic research results should be returned to research participants. You are a researcher
(conducting clinical research or population-based research). Your Ministry of Health asks you
to take the necessary steps to enable such return on the basis of the core need for citizencentred policies, but does not provide you with any specific guidelines or recommendations.
You have a few months ahead of you to set up a plan. How would you set up your priorities?
How would you organize yourself? What do you need to be able to return such results? What
are the hurdles and possibilities that you identify? With whom would you need to talk or ally?
Which rules or set of criteria would you set up for returning genetic research results to
research participants?

Appendix C. Request for participation in a research study

Appendix D. Study approval from the Norwegian Social Science Data
Services (NSD)

Appendix E. Study Extension Approval (NSD)
From: audun.lovlie@nsd.no <audun.lovlie@nsd.no>
Sent: 14 September 2017 14:59
To: Isabelle Budin Ljøsne
Subject: Prosjektnr: 39155 How to bring personalized medicine to citizens? Strategies and
recommendations of patient advocacy organizations
-------AFFIRMATION
Referring to status report received 11.09.2017.
The Data Protection Official has registered that the project period has been extended until 01.09.2018.
We presuppose that the project otherwise remains unchanged.
You will receive a new status inquiry at the end of the project.
Please note that in case of further extensions, the data subjects should usually receive new information
if the total extension exceeds a year beyond what they previously have received information about.
Do not hesitate to contact us if you have any questions.
Best regards,
Audun Løvlie - Phone number: 55 58 23 07
Email: audun.lovlie@nsd.no
the Data Protection Official for Research,
Norwegian Centre for Research Data
Phone number (switchboard): (+47) 55 58 21 17 (enter 1)

Appendix F. Interview guide patient and interest organizations, July 2014January 2015
Thank you for taking the time to talk to me today. The objective of this phone call is to
discuss personalized medicine (PM). For the purpose of this interview, we define PM as the
practice of medicine that uses an individual's genetic profile to guide decisions made in regard
to the prevention, diagnosis, and treatment of disease. For instance, knowledge of a patient's
genetic profile can help doctors select the proper medication or therapy and administer it
using the proper dose or regimen. I would like to ask you about:
x

Your organization’s views on PM

x

Tools that your organization may be developing to familiarize your members with PM

x

Potential challenges to the realization of PM and recommendations that your
organization may make for its adoption

The interview should take less than an hour. I will be taping the session because I don’t want
to miss any of your comments. Although I will be taking some notes during the session, I
can’t possibly write fast enough to get it all down. Because we’re on tape, please be sure to
speak up so that I don’t miss your comments. All responses will be kept confidential. Do you
have any questions before we start?

1. How is your organization’s interest in PM (as just defined)? Please elaborate.
2. Is your organization developing specific strategies to promote PM? Please elaborate.
3. Is your organization developing specific tools to familiarize your members with PM? Such
tools may for instance include educational tools to learn about genetics. If yes, how would
you describe these tools?
4. How do you experience that these tools are working? For instance, do you have information
regarding their use? Please elaborate.

5. What recommendations would you make for the development of such tools? Please
elaborate.
6. According to you, what are the biggest challenges in your country to make PM (as defined)
accessible to as many patients and citizens as possible?
7. What are your biggest concerns, if you have any, regarding the potential adoption of PM in
health care?
8. According to you, what should policy makers do in priority in order to make PM accessible
to as many patients and citizens as possible?
9. How would you describe co-operation between your organization and policy-makers
regarding the promotion of PM?
10. Does PM mean anything else to you that what we have discussed?
11. Is there anything more you would like to add?

I will analyze the information that you and other representatives gave me and write a draft
report that I will send to you for comments.

Thank you for your time!

