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As a matter of direct experience, having been diagnosed with leukemia at the age of 14 radically

changed how I lived my life, and it changed how I look at healthcare.'

Fundamentally this experience engraved a question in my mind which led me to this PhD
project: Why are patients suffering due to problems with the health system and how can this
be improved? This question was difficult to answer. I started to tackle it in practice by teaching
patients and care professionals philosophical tools. I realized that the philosophical, emotional,
and existential problems I wanted to solve for young adults with cancer were much bigger than
I thought. In fact, the entire healthcare system seemed to lack this deeper human approach and
I realized that I could not solve these challenges on my own. My philosophical background
prompted me to ask deeper questions and to look beyond the existing health systems and
scientific culture and towards future solutions including digital health applications. I knew
that these complex problems would have to be tackled in a collaborative way with the relevant
stakeholders, patients, care professionals, technology experts and many more. So when I heard
about a PhD opportunity at Erasmus School of Health Policy and Management about co-
creation and eHealth in early October 2017 it sounded like the perfect chance to explore how
that could be done. Even though I feared I might end up being a lonely academic in a dark
office, thankfully this PhD journey turned out to be immensely rewarding both on a personal
and on a research level. So I want to thank both dr. Marleen de Mul and Prof. dr. Antoinette

de Bont, for having given me this wonderful opportunity.

Before jumping into the content of my research I want to give some context to the bewildering
but fantastic PhD trajectory. For the unexperienced it may look like a linear process of years
of planned work, but it was not. There were a lot of challenging uncertainties but there were
a great number of beautiful detours, tough hurdles, quick pit stops and adventures. I feel
infinite gratitude towards everyone involved to have been able to experience them. Just to
name a few of these events: I had inspirational conversations at conferences about young adults
in The Netherlands, Belgium, USA and Australia. I also talked to digital health researchers
and industry partners in Sweden and Saudi-Arabia and I met incredibly interesting people at

creative design thinking training events such as the training at the Hasso Plattner Institute.

My research curiosity about the interactions between people in collaborative processes had
always been there since my studies in philosophy and health economics, policy and law and
my experience as a consultant and workshop organizer in London. But during my PhD, my

attention drifted towards the black box or the magical moment of these interactions between

1 [] to transfer the emotional gravity beyond the text, please listen to “Summer 3 -2012 by Max Richter” (see also
on the spotify playlist “Stakeholder involvement in generative co-design for digital health (Original Manuscript

Soundtrack)”
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people. I wondered about the spark that gave people new ideas. I was particularly inspired by
what world leading Chef Grant Achatz said:

“Early on in Alinea, we had this realization that there are other disciplines that we can
draw on for inspiration. We would go to art galleries, and you would see these giant-
scale pieces of art. And I would always say: Why can’t we plate on that? It frustrated me
that chefs were limited to scale that was determined by plate manufacturers. Why not a
tablecloth...that we can eat off?” (Chef Grant Achatz, Netflix episode of Chef’s Table)”

I wanted to gain a better understanding of how people got inspired by others to new mind-
blowing insights of an entirely different order. The role of art has different meanings here,
which I now realize have all inspired me. Firstly, art is limitless so artistic work can inspire us
with endless possibilities. Secondly, anything can be transformed by others into something new
during an artistic activity. Actually, when you start to realize the scale and the opportunity of
co-creation it becomes incredibly exciting to work together with others and think about chal-
lenging problems in healthcare. Art can be a facilitating activity in this sense but a piece of art
in many different forms can also stimulate one to think in a different way. I wanted to hone in

. . . . . . 2
on this process of new idea generation, which lingered on the border between art and science.

Naturally, I struggled to get a grasp on this field which belonged both to the world of the artists
and the scientists. I started with design research, particularly human-centered design. In Chap-
ter 2 I used the term generative participatory design as participatory design is predominantly
used in research about the development of digital health. I added the term generative to the
term participatory design to indicate the creative exercises, in which stakeholders are involved
in GCD. In Chapter 3 I used the term participatory design to refer to design practices with
active stakeholder engagement and sometimes creative exercises. Further, in Chapter 4 I used
the term design thinking to describe a minimum viable version of GCD. Finally, I settled on
the term generative co-design (GCD) to follow the terminology of Sanders & Stappers, given
that I am focusing on a theoretical foundation in that field and by adding the word ‘co’” to

emphasize the strong collaboration between stakeholders (see Introduction).

Besides defining the field, articulating a research question was equally challenging. Initially,
I started with a broad research question ‘How is GCD applied to develop digital health in
scientific research publications and in GCD practice?’. As I found that the choices about
stakeholders and outcomes were much less justified compared to the tools, I started to focus
the exploration phase on the role of stakeholders. The purpose of the research in this phase

was beyond exploring how GCD is used in care practice to provide lessons to use GCD to the

2 [#] To guide you towards Figure 2, please listen to “The Expanse by Clinton Shorter”
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Figure 1: Tate Modern let visitors transform the floor of the Turbine Hall into a giant work of art (Photo from
Andrea de Santis on Unsplash)
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adolescent and young adult with cancer research community, given that there is a growing
interest to use design approaches in healthcare. In addition, I wanted to learn more about the
GCD practice. I took the opportunity during Covid-19 to help develop a video consultation
in a hospital setting of my father (which was a great experience as my father went on pension
soon after that). There I used a minimally viable form of GCD as a design thinking process
which involved indirectly different stakeholders. As such, I did not directly focus on the role of
stakeholders, but it helped me to explore better how GCD is used in practice. Eventually, the
initial research question of the exploration phase was reformulated into: ‘How are stakeholders
involved in GCD to develop digital health?’, which became the broad overarching question of
this thesis. I am grateful to everyone who helped me along this process, as I only name a few

here in the prologue.

My iterative research approach facilitated the explorative process. Even though the chapters
of the exploration phase and creation phase are ordered in a chronological way both phases
started almost simultaneously. I realized from the beginning that a theoretical foundation was
missing, even though I was not sure what aspects of theory were precisely missing and what
kind of theory would be useful to design or healthcare researchers. Intuitively I wanted to
focus on epistemology as the field of philosophy, which occupies itself with the development of
knowledge. I was inspired by the quote of the physicist David Deutsch:

“Anything is achievable, within the laws of physics, given the right knowledge.” (David
Deutsch, The Beginning of Infinity: Explanations that Transform the World)

To get a better grasp on the theoretical foundations I spoke for instance with prof. dr. Pieter-
Jan Stappers, who wrote a key book about GCD. He introduced me to research through
design and literature about the theory of participatory design. At this time, I also went back
to my philosophy background, and I started to explore the literature on epistemology, logic
and philosophy of scientific discovery. My theoretical reflections continued, and my growing
theory was initially a by-product of Chapter 3 where I started to make visualizations of the

GCD process and attempted to make the role of diversity more explicit.

These theoretical insights turned into what is now Chapter 5. However, it was not easy to get
the paper published. Design Studies rejected the paper after a round of revisions as the authors
could not fully grasp where my contribution fit with design theory. They also seemed to have a
different understanding of the terms of philosophy of science I was wielding. I revised the paper
substantially together with my supervisors and increasingly started to engage with philosophers
and designers to find the silver lining for effective communication as I was looking for the most
useful vocabulary. However, this was not easy. It was tough to find philosophers who were

working in applied scientific discovery on collaborative processes. Some of the philosophers



I wanted to build on were Prof. dr. Batens, who taught me when I was at the University of
Gent, and Prof. dr. Nickles, but both were already emeritus. However, this path of philosophy
(or Tao) further guided my research into the broader field of logic and philosophy of science.
As I started to realize that the field of scientific discovery and the early insights of Batens had
not been further developed I started to collaborate more intensely with a multi-disciplinary
philosopher and friend, dr. Job Timmermans, who has experience with philosophy of science,
technology, and co-design. I went back and forth between him, design researchers as prof. dr.
Ann Heylighen and prof. Dr. Maaike Kleinsmann, and health researchers to find out how I
could crystallize my contribution and describe it in a way that people from different disciplines
would understand. Due to Covid-19 and the timing of my theoretical work, I did not manage
to present it at scientific conferences, however I did present it in a research seminar at TU Delft
and at a research seminar at my own faculty of Health Services Management & Organization.
‘This further helped me to revise the paper and submit it to the journal of Co-Design, where it
was rejected as a paper, because it was considered too theoretically focused and did not fit the
empirical nature of their research. This highlighted to me that current design research journals
were not focusing on interdisciplinary theoretical research as much as I had hoped. Eventually
I revised the paper as a theoretical paper and submitted it to a theoretically oriented design

journal called Design Issues.

After the exploration phase and during the creation phase, I wanted to test the prototype of my
GCD stakeholder theory, however it was still a long way from being an operational procedure.
That is why in Chapter 5 in the theoretical paper I already attempted to make the first step and
provide some suggestions to use these theoretical insights to recruit stakeholders. In the testing
phase in Chapter 6 I finally tried to operationalize the theory in a full procedure. This process
of operationalization helped me further to refine the theory in Chapter 5 and therefore there
was a strong iterative process between Chapter 6 and Chapter 5. So the entire process included
many zigzag movements and circular movements, which I hope you may recognize in each

chapter if you keep this prologue in the back of your mind.

*Throughout my PhD trajectory I had the support of many people, which I would like to thank
from my heart. In the first place the continuous support of my supervisors, Prof. dr. Antoinette
de Bont and dr. Marleen de Mul. You both helped me in a great complementary way to finish
this fantastic project. We really grew into a great team. Antoinette, you always helped me
to stay afloat and look at the bigger picture and you taught me to carefully listen to others.
Marleen, you were great at inspiring me to explore many research directions and you helped me
to get a grip on big tasks and my daily work. I also want to thank both of you for helping me

stay true to my mission which is to assist patients in daily care practice and in particular young

3 To accompany my laudations please listen to Rossini’s ouverture (Sinfonia) of “Lltaliana in Algeri”
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adults with cancer. It was wonderful to experience that you also gave me the freedom to build

further on my background in philosophy.

In addition, I want to thank all my colleagues of Erasmus School of Health Policy and Manage-
ment. Thank you Kees for supporting me in my PhD process when I needed a wise mentor and
with my fantastic academic visit at Politecnico Milano, where I met Prof. Giuseppe Andreoni.
Thank you also to all other colleagues and visiting scholars as prof. Steven Howard I met at
the department. Thank you Thomas Reindersma for helping lift up the day with interesting
research facts (patio and non patio related), funny jokes and inspiring coffee conversations.
Thank you dr. Kasia Tabeau for your help to get on track with co-design research. Thank you
dr. Isabelle Fabricotti, dr. Jeroen van Wijngaarden, prof. Anne Marie Weggelaar and dr. Hilco
van Elten for mentoring me along my path. Also special thank you to Hilco for the extremely
dry humor, metal shirts Monday and tasty tosti lunches. Thank you also to the colleagues who
moved on as Mathilde and Kirti for helping me find my way as I just started with my PhD.
Thank you also to colleagues from the other departments as Frederick Thielen for the inspira-
tion and your support at my NRC Live event in Utrecht. Next to my direct colleagues, I want
to thank my in-direct colleagues and brothers in health A.EA.D. Schauwvlieghe MD (PhD
cum laude) and Bernard Schockaert MD. Many times we found ourselves dining in a beautiful
restaurant (once a star restaurant) in the center of Rotterdam pondering about life, the universe
and everything, which I truly enjoyed. Alex, I was always fascinated about how you took the
care for patients so close to your heart. I am also very happy I could confide in you being a
nomad PhDer yourself and being able to mutually benefit from unexpected sleepovers in each

other’s places (in my narrow hallway in Rotterdam, in hotels or in a guest room).

To my beautiful wife Lucrezia: you helped me see through the chaos and see the bright side
of things so that I could make very important but difficult decisions. My lovely son Raffacle-
Raoul helped me in the last stages to reinvent my workflow and sleep pattern and see the
benefits in how this can help me be more creative. Thank you, dad, for being a great fan of my
work and even wanting to do research together and become a co-author. Thank you, mom,
for having (subtly) suggested that I could actually put aside my prejudice to do a PhD and
convince me to start this great adventure during our trip in Capri. Thank you to my brothers
and sister for frequently asking me what in the heavens I was constantly doing, this helped
me to explain myself and find reason in chaos. Christophe, a sub-species of homo universalis,
without you, the world would be a little darker and more serious place. Thank you for helping
me get through the Covid lockdown with our jolly ‘critical coffee considerations” (check the
YouTube channel!), thank you for keeping the philosopher inside me alive and for the many
inspiring walks we took in Venezia, Brugge, Gent, Brussels, Medina, Antwerp, Rotterdam (see
the Erasmus University sponsored, Co-Design Health podcast) and Delft. Thank you to my

best man and innovation expert, Jasper for our inspirational conversations in Amsterdam about



innovation, startups, good food, board games, thank you for giving a guest lecture for our
course on Health technology innovation and thank you for those awesome recommendations
for science fiction books. Thank you, Thomas Arnout, for our great times in Stockholm and
Brugge and inspiring me for the international working life. Thank you, Frederick Persyn,
for our many conversations about digital innovation, Al, startups and how the future might
change because of these developments. And thank you Sophia for the many retreats, with all

the other great people at your wonderful villa in Italy!

Finally, I also realized that I am most creative and productive in an inspiring environment,
that is probably why I enjoyed working while traveling around the world during my PhD in
buses, trains (including Thalys) and airplanes, lobbies, bars and restaurants. For that reason, I
would also like to thank all the people I met during my travels around the world in Belgium,

Germany, Sweden, Italy, Atlanta (US) and Sydney (Australia).
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CHAPTER 1

General Introduction







Even though digital health, since the Covid-19 pandemic, has proven itself essential in rapidly
transforming care, it continues to have a troublesome legacy. In this thesis, we focus on the
challenges involving the roles of various stakeholders who are directly and indirectly involved

in digital health development.

The World Health Organization promotes digital health, defining it as: the development
and use of digital technologies such as Internet of Things, advanced computing, artificial
intelligence including machine learning, and robotics to improve health [1]. Digital health
is considered to be promising in making healthcare systems more sustainable by, for instance,
allowing care to be delivered over long distances as indeed became clear during the Covid-19
pandemic [2,3]. It may also provide a means for prevention, self-management, and improved
decision-making [4-6]. The expected high value of digital health applications with, for in-
stance, artificial intelligence has led many to speculate, perhaps rightly so, about various useful
opportunities [5-10]. This has led to a rush to pluck these technologies from the market and
implement them in care practice. However, some of these technologies were not originally
designed to improve care. For instance, artificial intelligence was originally built solely for
computational challenges [11,12], and if artificial intelligence algorithms were to be directly
used in care systems they would not tackle the complex problems facing stakeholders in such
settings. Further, even though evidence increasingly suggests a positive impact of digital health,
robust evidence to support the claimed improvements in the quality and safety of care has
been lacking [13]. There have also been negative effects reported concerning large-scale costly
technologies, such as electronic medical records, which have disrupted interpersonal relation-
ships [7] and increased the administrative burden on care professionals, which has fostered
burnout [14,15]. In addition, this has led some authors to criticize the hasty implementation
of digital health as a quick fix without considering the ethical implications [16,17]. This raises
the question: how can digital health be successfully implemented such that problems are solved

for a range of stakeholders?

In this respect, researchers from the field of human-centered design have become increasingly
interested in involving patients and care professionals in the development of digital health
[18-20]. In the field of human-centered design, Generative Co-Design (GCD) is considered
to be especially promising as stakeholders are actively involved from the very beginning in the
making of products and services, ensuring that their needs are taken into account [19-23]. A
key hypothesis is that involving stakeholders is crucial as they provide important knowledge
about their needs, which would otherwise be overlooked [2,4,18,20,21,24-26]. Therefore,
several authors claim, since the needs of stakeholders are better expressed through a co-design
process, that they can be better addressed in digital health solutions, for example through user

guidance, specific reminders, and personal tracking [27-30].
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Even though it would seem that stakeholders could play a key role in GCD and so improve
digital health, there is little evidence to support the involvement of stakeholders in the field
of co-design [31,32]. More broadly, Badke-Schaup et al. [33,34] have stressed that the lack of

solid evidence supporting design practice is widespread in design research.

Although there have been attempts to clarify the contribution of stakeholders in the broader
field of co-design, this has not been very rigorous. For instance, Steen et al. [28] argue that there
are benefits of co-design on the whole, but without specifying the contribution of stakeholders.
Further, their findings are based on case studies, of which only one is about healthcare. Pirinen
[35] interviewed co-design stakeholders such as healthcare organizations and highlighted the
enabling role played by individually committed stakeholders. However, this was not further
empirically evaluated, and no theory was proposed that could evaluate how stakeholders could
influence the co-design process and its output. DeSmet et al. [36] did evaluate the contribution
of stakeholders in the co-design literature on serious games and failed to find a significant effect.
Again, no theory was described to evaluate the involvement of stakeholders in the co-design
process. To conclude, there have only been a few studies evaluating the role of stakeholders in
co-design, and these do not specifically address the contribution of stakeholders. As such it is
unclear how important stakeholders are in GCD, even though they could play a vital role in

digital health development.

Further, when considering the scientific evidence regarding GCD, and in particular stakeholder
involvement, researchers from health services and from design have different perceptions of the
required evidence. Health service researchers and care professionals typically prefer evidence-
based medicine [37] and are used to a specific type of evaluative evidence, such as randomized
controlled trials and systematic literature reviews. Both these study designs have rigorous
selection procedures for involving specific patients and literature, which are then transparently
reported. Consequently, health researchers expect to find well-documented validated GCD
approaches, including the role of stakeholders, which can deliver carefully developed and rigor-
ously evaluated digital health interventions. However, in design research, there is generally
still a large reliance on case studies both in the use of methods and concerning the results
of the design process [32-34,38,39]. From the healthcare research perspective, this type of
evidence is traditionally considered to be of low value as there is little room for extrapolation
to a large patient population group or a different setting. Therefore, from a scientific evidence
perspective, there remains a large challenge in communicating the effectiveness of GCD, and
the resulting digital health products and services, from design research to health research. To
start to bridge this gap, a first step would be to establish a more robust theoretical foundation

for stakeholder involvement in GCD.



In this thesis, we take this first step by exploring the importance of stakeholders’ GCD contri-
butions in developing digital health. Based on these insights, a theory can be developed that
could then help in evaluating the contribution of stakeholders in a scientifically rigorous ap-
proach. This route may appeal to health researchers and design researchers wanting to improve

digital health.

1. DEFINING STAKEHOLDER INVOLVEMENT

Early in the process of developing digital health through GCD, choices have to be made about
which stakeholders to involve. These decisions can have a significant impact on the GCD
process and the resulting digital health product or service. However, there are both practical
and conceptual challenges when involving stakeholders in the development of digital health

that raise theoretical questions.

Practical challenges to involving stakeholders relate to the difficulties in gaining trust, manag-
ing multiple stakeholders, and time pressures when trying to involve patients and physicians
[35,40-44]. Next, there are conceptual challenges regarding definitions of the words stake-
holder and involvement as there are various interpretations. Each of these interpretations is
related to broad normative principles, and these may contradict each other. Therefore, it is
theoretically challenging to define what ‘stakeholder’ and ‘involvement’ mean and, given the
difficulties, to formulate a coherent definition that could be respected in GCD practice. There-
fore, we first provide a brief historical background of co-design as this has a strong influence on
how we understand the words szakeholder and involvement in GCD. Following this we provide

a working definition for use in this thesis.

1.1.  Noble yet vague historical heritage

When authors from collaborative design traditions argue that stakeholders should be involved
in the development of digital health, there is a strong reference to the history of participatory
design (PD). The PD tradition highlights several normative values, such as democracy, equal-
izing power relations, mutual learning, and situation-based action, that have become enshrined
in PD practice as described by Luck and by van der Velden and Mértberg [45,46]. This influ-
ences how stakeholders should be selected, and how they should be involved in PD, and this is

reflected when it comes to stakeholder involvement in the more specific field of GCD.

PD principles of democracy and equalizing power relations were developed after a period in
Scandinavia when workers became dissatisfied because they were not involved in the design
process [20,45,46]. This political movement started in the 1970s in Scandinavian countries

[20,21]. After realizing that workers had little influence on their working conditions, research-
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ers and workers joined forces to re-design their working situation. The aim was to re-establish
equal power relations and democratize working environments in which stakeholders are

actively involved in the process of developing a solution.

These historical roots of PD have led to the involvement of both designers and non-designer
stakeholders in GCD, and the normative belief that they should be able to do so as acknowl-
edged members of the team as ‘experts of their experiences’, given appropriate tools to express
themselves [47]. Implicitly, in this way, GCD strives to increase diversity of experience, values,
and knowledge. This includes giving a voice, and decision-making power, to those who may
be invisible or weak in the community’s power structures. In a care environment, this could be
seen as relating to patients [45]. Further, this democratic involvement of those affected by the
problem is believed to foster trust among those involved, to facilitate a learning process, and a

commitment to taking responsibility for each other and the design result.

These democratic motivations are related to the PD principle of situation-based action
[46,48-50]. Situation-based action is based on the assumption that the activities of people
are always performed somewhere as an interaction between people and objects such as digital
technologies and are, therefore embodied, and situated. In addition, it is assumed that every
design situation is unique and, when tackling a design problem, one should involve specific

expertise on the day-to-day activities of affected stakeholders.

Based on PD roots, these values seem to be implicitly respected in GCD as both designers and
non-designers, affected by a design problem, can be involved. Especially for the non-designers,
there is a strong emphasis on the creative ability of every person [21,51]. However, it is not clear
which non-designers are best suited to participate in a GCD project. This begs the question as
to how far values such as democracy can be stretched. Further, the principle of situation-based
action might conflict with the democratic principle. For instance, when following democratic
values, it would be seen as noble and ethically responsible to involve a stakeholder with a low
education level. However, this stakeholder’s understanding of their situation and their ability
to express their ideas may significantly influence the GCD process. These questions are gener-
ally left unanswered. More generally, even when agreeing in principle with these values, the
question remains as to which type of stakeholders, with which knowledge, should be involved

in a specific GCD project.

1.2. A broad working definition
We define GCD stakeholders in a broadly similar way to co-design scholars but we want to
avoid labelling all stakeholders as co-designers or users, and adopt a broader definition given

the various types of stakeholders involved in a healthcare setting.



Users, or future users, are those people who are currently using a product or service, which is
being developed, or who may use it in the future [20,52]. However, the term user is too narrow
given the various people who are involved in the digital health process from idea generation
to implemented solution, and then when it is in use. Various, indirectly involved, stakehold-
ers have also been suggested as playing vital roles. For instance, the rapid uptake of digital
health consultations during the Covid-19 pandemic was considered to be due the improved
alignment between financial and policy stakeholders [3,53]. Therefore, in considering the
democratic value, we define a stakeholder as someone who is directly or indirectly involved in
the development, use, or management of, or who is affected by, digital health [21,46]. They
could be involved in the development of digital health as a designer or software developer. They
might use digital health solutions, or may be potential future users, such as patients or care
professionals. Further, they might be people who are directly or indirectly managing digital

solutions such as hospital managers or policymakers.

In addition, following the principle of equal power relations, one aspires for equal contributions
from the stakeholders in the GCD process. Finally, adopting the situation-based principle, a
stakeholder in this thesis is someone who takes part in a GCD process that is aiming to develop

digital health products or services.

To summarize, we define a GCD stakeholder as someone who is directly or indirectly involved
in the development, use, or management of digital health and who is expected to play an equal

role in the process of developing digital health products and services.

2.  ARE STAKEHOLDERS IN GCD FORGOTTEN:

GCD is a collective creative and iterative process whereby stakeholders actively participate in
the development process, through creative exercises that allow them to express their deeper
needs, to develop a product or service [21,22,51,54,55]. Based on this definition of GCD,
we can offer three key reasons why GCD is a promising approach to developing digital health.
First, stakeholders are actively involved, giving them plenty of opportunity to express their
ideas. Second, GCD is an iterative process that focuses on the early innovation phase and
therefore enables stakeholders to impact the development of digital health from the start.
Third, GCD focuses on leveraging stakeholder knowledge through creative exercises. This al-
lows stakeholders to express their deeper needs, and these may have a significant impact on the
project. Stakeholders play key roles in all these good reasons for using GCD to develop digital
health. Despite this, the literature pays little attention to the specific roles of stakeholders
in GCD. In this section, we will now briefly describe the position of stakeholders in GCD

research and practice.
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2.1.  GCD research and practice

GCD can be both a design practice and a research approach. This relates to the wider history of
design itself. Broadly speaking, before the industrial revolution, design could be considered to
be as an intuitive job involving arts and crafts but, since the industrial revolution, professional
design has gained much more attention as a practice, and as a subject of research [56,57].
Further, since the 1960s, new design methods have been proposed by, for instance, Alexander
and Jones as modern industrial design was considered too complex for an intuitive approach
[58,59]. Further, Cross notes that, since the first half of the twentieth century, there has a
growth in the scientific underpinnings of design, with design growing as a research approach
[57]. Therefore, Cross considers the field of design, since the second half of the twentieth

century, to be a scientific field wherein both intuitive and non-intuitive design methods are

used [60-62].

However, the tension remains between those who consider design to be an intuitive craft or
art, and not to be seen as a research approach, and others who consider design to be a rational
procedure, which can be developed as a science [33,34,57]. On this basis, Cross highlights that
the development of design, as a science, is still a work in progress, not least because the view
of design as a science remains controversial to those who consider design to be an intuitive
activity. In this light, we should see the field of GCD as a developing field, both as a practice

and as a science, with an inherent tension between these two evolutions.

Here the map of types of human-centered design (Figure 1) developed by Sanders and Stappers
is instructive in positioning GCD on a scale of research-led (research emphasis, downwards)
vs. design-led (practice emphasis, upwards) and on a scale of stakeholder involvement, less
involved (to the left) and more involved (to the right) [21]. Since the authors do not fully
detail why they have positioned all the design types where they have on the map, we offer a

brief personal interpretation below.

GCD, or generative design research in the terminology of Sanders and Stappers, is positioned
in the upper right quadrant, thereby with the emphasis on design practice and high stakeholder
involvement. It seems contradictory that Sanders and Stappers used the term generative design
research and positioned it in the upper right corner, which would imply based on this position
in the quadrant that the focus lies heavily on design. They also elaborate much more about
GCD practice and less on GCD research methods and do not explain how practice and research
are interwoven in GCD. GCD typically involves design-focused activities such as workshops
with creative exercises to make something together using creative materials - paper, markers,
photographs - to engage all stakeholders in contributing to the product or service. Although
GCD is not yet widely used in healthcare innovation, researchers have recently argued for the
added value of GCD in healthcare innovation [22,23].
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Figure 1: Overview of human-centered design forms by Sanders & Stappers 2012

In the same upper-right corner, one could also position another popular form of co-design
used in healthcare, known as experience-based co-design, where the involvement of patients
as experience experts is also emphasized [26]. However, experience-based co-design would
be positioned closer to the participatory design axis (i.e. below GCD) as there is little direct
involvement of designers or much of an emphasis on active creative collaboration between
all stakeholders simultaneously, and also there seems to be a larger emphasis on the research

output of the process [22,26,42].

The lower right quadrant includes various Scandinavian design methods that all follow the
same historical traditions based on values of democracy, the explicit discussion of values in
design and imagined futures but, compared to the quadrant above, they are less geared towards
the design of products and services and more seen as research approaches to solve wider societal
problems [63]. For instance, participatory design research can be used in various fields related

to community services or urban planning [32].

GCD is different to the user-centered designs (lower-left quadrant) that originated in the US
and involve users as subjects and have a more research-focused approach. In these approaches,

reflecting an expert mindset, users are much less involved and considered as subjects of the
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research [47]. For instance, in a form of user-centered design, designers, in usability testing,
indirectly retrieve information about users’ preferences, for example, through surveys or ques-
tionnaires [20,21]. Users are seen as passive subjects who are given instructions. They are asked
about a few aspects of a product or service being developed, such as colors or feelings about the
product in a later stage of development. Thus, GCD is clearly different from the user-centered
approaches since these are more focused on seeing stakeholders as passive subjects and less on

actively involving stakeholders as equal partners through creative exercises.

The upper-left quadrant includes critical design approaches that are more focused on design
practice but with cultural probing. These highlight artistic proposals, with much more focus on
evoking inspiring responses from individual participants [55]. Here designers interpret and use
these responses according to their own objectives, and stakeholders are less directly involved.

This process is less deliberate and facilitated than in GCD approaches.

To summarize, GCD seems to be largely interpreted as a form of participatory design, with a
strong tradition in design practice and with active stakeholder involvement, but seems to lack
the research counterpart. When GCD is considered as a research approach, references are made
to various research traditions such as (participatory) action research, and the theory surround-
ing certain GCD exercises has been further developed by researchers into the context-mapping
approach [54,55]. However, little theoretical research has been published on the role of stake-
holders in GCD despite their involvement being seen as an important and promising strength
of GCD. This is especially the case in the field of digital health given the range of stakeholders

who are both involved and needed for its successful adoption and use in healthcare practice.

Finally, given the lack of GCD stakeholder theory, one needs to draw on theoretical proposi-
tions from the overarching fields of co-design and even design itself. We will also engage with

an entirely different but relevant discipline: the philosophy of science (see section 4).

2.2. Positioning stakeholders: starting from a design thinking cycle

GCD is considered to be a highly appropriate approach in the early, or fuzzy front end, part
of the design process [21,55]. At this stage, both the problem and possible solutions are very
vague and a clear direction has still to be identified, and therefore this period is ambiguous
and chaotic [51]. At the same time, at this point in the development process, there is a great
potential for stakeholders to steer the development of new digital health services and products

since no clear direction or goals have been set.

GCD is described as a three-phase process: a pre-design phase to explore the context of the
problem and the potential solution; a generative phase to produce ideas and insights for

the solution; and an evaluative phase to measure the effectiveness of the identified solution



[55]. With these three steps, GCD follows a similar iterative process to both Clemensen’s
PD process and the process used in action research, which are broadly similar to the popular
design thinking process [20,21,64—68]. The GCD process is also similar to the action research
cycle in its cyclical nature in the exploration and creation or planning phase, albeit that the
desired outcome is a product, service, or an integrated system whereas, with action research,

the desired outcome of a cycle is knowledge and reflective insights [64-66,69].

For the purposes of this thesis, we refer to the GCD process as a design thinking cycle as this is a

well-known process promoted by IDEO and the Design Council among others [67,68,70,71].

It is also used in healthcare innovation and embedded in pioneering centers including the

Mayo Clinic and Sidney Kimmel Medical College [39,70,72—74]. This process is characterized

as three phases in an iterative cycle, but without explicitly discussing the role of stakeholders:

*  Exploration: the aim is to find out more about the problem and needs, to reach a problem
definition;

*  Creation: the aim is to generate ideas to develop a prototype to solve the problem identified
in the previous exploration phase;

* Testing and evaluation: the aim is to test the prototype and see if it satisfies the needs of the

stakeholders with further iterations of the exploration and creation phases if necessary.

Exploration

Figure 2: The three iterative GCD phases

It should be noted that using the design thinking cycle to describe the GCD process is some-
what of a simplification. Although design thinking is a popularized form of the design process,
one that is often used in healthcare practice, it is has grown apart from research about the
design process itself [34,67,75]. Nevertheless, given that we are seeking to explore the role of
stakeholders in the GCD process in an interdisciplinary field of health research and design

research, it can serve as a useful introduction to the GCD process.

Although considering GCD practice to be a design thinking cycle has its limitations since it
fails to capture the full range of GCD tools and exercises available to involve stakeholders in
the process, it is a useful initial conceptualization of the GCD process from which to start

exploring the role of stakeholders.
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3. BUILDING A THEORETICAL FOUNDATION

Given the limited research that evaluates the role of stakeholders in GCD (see the introduction
to this chapter), a logical first step is to explore the theoretical foundations regarding the
roles of stakeholders as such. In this section, we briefly discuss why theory development is
controversial in design research and then consider a few of the key theoretical steppingstones in

the role of stakeholder knowledge, which we then use as a starting point in this thesis.

3.1.  The controversial role of GCD stakeholder theory

GCD is continuously developing and can be situated in the broader development of co-design
and design science as previously mentioned (2.1). In this respect, it is important to note that
design fundamentally grew out of craftsmanship and, as such, was essentially considered to
be a practice [56]. This practical tradition resonates in design research and it is only rela-
tively recently that a considerable amount of empirical research is presented at design research
conferences. Such conferences have been established only relatively recently compared to, for
instance, The British Association for the Advancement of Science which organized its first
event in 1831 [76]. It was not until 1971 that the first conference of the Design Research
Society was organized, marking a pivotal moment in ‘design thinking’ as a form of design
research combining design practice with scientific reflection [57,77]. A series of Design Think-
ing Symposia was established in 1990, focusing on design cognition and the computational
modelling of design processes [57,59]. Alongside various design conferences, design research,

often involving case studies, is published in scientific design journals [32].

Broadly speaking, the research culture linked to design does not have a strong focus on theo-
retical development. Consequently, we agree with Cash that, in design research, its theoretical
development is lagging [38]. Indeed, Badke-Schaub and Voute emphasized that the new
design approaches, frequently presented by design researchers, which are claimed to be ‘better’
than other approaches tend to lack the scientific underpinning required to support these claims
[34]. From a health rescarch perspective, it is unimaginable that a care professional would
prescribe a drug they believe to be better without any scientific support. However, considering
the arguments of Cash, the lack of this development of scientific evidence in design may be
due to a lack of a classical empirical and theoretical interaction process, a shortcoming also
observed in other branches of science. On this basis, we argue that it is the lack of theoretical
developments to justify why some approaches are better than others that is stalling design

science and, as a consequence, the field of GCD.

However, one should not be too quick to interpret the absence of theoretical development as
a lack of theoretical interest by design researchers. Cross argues that the entire enterprise of

developing theory for design practice is still considered as controversial by some. The formal-



ization of the design process, through logic, is seen as a move towards a purely non-intuitive
formalization of design [57]. For instance, design researchers, such as Rittel, have cautioned
against formalizing the design process as a rational scientific process, arguing that design is an

intuitive process, with more difficult ‘wicked’ problems than scientific problems [78].

Given this tension, Love argues that design theory encompasses the subdisciplines of design
science, design methods, and design methodology, whereas Simon and others claim that design
science encompasses design theory [79]. In this sense, we follow Simon who defines design
science in broad terms encompassing the field of design theory. Further, we believe that it is
necessary to develop design theory if one is to make progress in design science and, in line with

Badke-Schaub and Voute, to justify why some approaches are better than others.

Regarding GCD as a field of research, one can consider the evolution of GCD research in the
wider development of design science. As such, the development of a GCD stakeholder theory
could also be considered as controversial, or even irrelevant, if one adheres to a strictly intuitive
definition of design as a craft. However, from a scientific development perspective, a theory on
stakeholder involvement in GCD could serve to position, test, and guide assumptions about
stakeholders in the proliferating empirical research. Further, such a theory could be further
developed, along with other theories and empirical research, to help advance design research
more broadly [38].

In this thesis, we therefore aim to contribute to the theoretical development of GCD as an
approach that can be used to develop successful digital health. Our goal is to take the first step
by developing a theory about stakeholders’ knowledge and ways of thinking in GCD. Later,
this theory could be further developed into a full-fledged methodology for stakeholder involve-
ment in GCD [33,60,80,81]. To this end, the theory developed in this thesis should consist of
a coherent set of assumptions and arguments, organized in a systematic way, about the role of
stakeholders. Once this theory is established, it should be able to help GCD researchers and
practitioners substantiate the choices made to involve specific stakeholders, and to evaluate

these choices.

A tangible starting point in developing a theory about stakeholders in GCD is to address
potential stakeholders’ knowledge. Several hypotheses have been made, albeit sometimes
implicitly, about the role of knowledge in GCD. Therefore, in the following sections, we focus

on hypotheses concerning the role of stakeholders” knowledge.
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3.2. Knowledge expectations in GCD

A key aspect of GCD is the expected exchange of knowledge between stakeholders that would
enable the generation of new knowledge [21,22,82]. Here, the stakeholders” knowledge can be

a key contribution to the development and success of digital health.

Mutual learning, as a PD principle, further emphasizes the importance of sharing knowledge
among stakeholders. This principle states that all stakeholders should learn from each other,
thereby highlighting that knowledge exchange between stakeholders is key and should be
promoted in GCD practice [20,45,46]. Further, Kleinsmann et al. [83] have discussed the
importance of stakeholders understanding each other and finding a common ground in the
design process. However, questions remain unanswered as to how the knowledge of differ-
ent stakeholders can form a common ground, what the added value is of bringing different
stakeholder together to form this common ground, and which stakeholders are relevant in

achieving this.

3.3.  GCD theory: knowledge hypotheses

GCD theorists Sanders and Stappers [21,47,55] have made specific claims about stakeholder
knowledge in the GCD process (Figure 3). First, they hypothesize that when the diversity in
the background knowledge of stakeholders (A, B, C) increases, then the knowledge output
(the lightbulb) increases [21]. Second, they posit that, since stakeholders have different ways
of processing knowledge (the black arrows), the connections (orange arrows) that are made are

improved, and new insights (lightbulb) will occur on many levels in the GCD process.
) -
{ ]
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Figure 3: The role of diversity in the GCD process

These hypotheses can serve as a starting point when seeking further clarification and specifica-
tion. Sanders and Stappers refer to broad concepts from the fields of psychology [84,85],
decision-making theory, and the philosophy of science [86]. However, they do not explain

why these concepts are relevant and how they relate to their specific hypotheses. As such, the



definitions are somewhat implicit in terms of key terms such as diversity and knowledge. In

addition, they do not explain how diversity improves the design process.

If these hypotheses could be embedded in a broader theory addressing stakeholder knowledge
and its processing in GCD, this larger theory could be used to justify the involvement of

specific stakeholders.

Further, without referring to the above hypotheses, Sanders and Stappers claim that tacit
and latent knowledge play an important role in GCD. More broadly, in design science, tacit
knowledge is also claimed to play a key role in the design processes [87]. Sanders and Stappers
[21,88] defined tacit needs as conscious thoughts that are not expressed (such as, implicit

feelings):

Tacit knowledge refers to things we know but are not able to verbally communicate to others.
For example, you probably know how to make a phone call when your hands are full of stuff,
but this would be difficult to explain to someone else.

They define latent needs as subconscious needs that cannot be expressed in words such as

wishes or dreams [21,88]:

Latent knowledge refers to thoughts and experiences that we haven'’t experienced yet, but on
which we can form an opinion based on past experiences. Latent knowledge will be know-
able in the future. It is not easy for people to express this type of knowledge. For example,
Td like to be able to automatically postpone meetings when I have trouble with my car’.

The tacit and latent needs of stakeholders could also play an important role when developing
care services [22], for example by expressing dreams about digital health [89]. Even though this
deeper-lying knowledge is not easily expressed, it may contain important information for the
GCD process such as explicit and implicit day-to-day technological expertise from the present,
future, and past [55]. To this end, speciﬁc generative or creative making exercises have been

developed to help stakeholders express this knowledge in a GCD process [21,55].

In this way, Sanders and Standers clearly emphasize the importance of employing tacit and
latent knowledge in the GCD process and they also provide a myriad of possible tools to help
stakeholders express this knowledge [21]. However, there is no associated theory to explain
why these types of knowledge are so important and how this relates to the hypotheses about
diversity. That is, why the combination of the tacit or latent knowledge of diverse stakeholders

is important.
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3.4. Ways in which designers think

Addressing Sanders and Stapper’s (2012) hypothesis concerning the different ways of thinking
in GCD, we briefly highlight the way designers think as this has been extensively discussed in
design science theory [50,56,90-92].

The understanding of the way designers think has changed over time due to the changes in
understanding of the design process itself [34,57,60,78,93]. Various design theorists consider
design to be an intuitive activity, one which is quintessentially human [94]. In an effort to
formalize the activity of design, Herbert Simon described design as a process which occupies
itself with what ought to be, and therefore focusing on the artificial, in contrast to the analytic
sciences focusing on what is [93,95]. Simon saw design as a process of changing existing situ-
ations into new, preferable, ones. Influenced by advancements in philosophy and computer
science, he characterized the design process as a problem-solving activity. However, for describ-
ing design as a mere problem-solving process, he was criticized by Rittel and others as being
too formal and not sufficiently taking into account the creative and chaotic nature of the design
process [78,96]. Rittel feared that this view would not be able to capture the fuzzy and complex
nature of design and therefore proposed that the design process should instead be described as
a balance between the initially too rationalistic and a more rhetorical process understanding

of design [96].

Schén argued that thinking of professional design as an iterative framing process could be
seen as fitting between rationalist and non-rationalist views [49]. Here, by using generative
metaphors, one considers a given situation from different perspectives [97]. Cross further
described the designer’s way of thinking as a ‘designerly’ way of thinking — an approach involv-
ing problem formulation, solution generation, and process strategy formulation [94]. More
recently, the distinct ways of thinking have been formalized further by using a categorization
of ways of thinking developed by the philosopher Pearce, with special attention given to abduc-
tive-2 thinking [86,98,99]. In this way, it is argued that a designer can have a different way
of thinking to other stakeholders, and that this can make a key contribution in GCD as a

design-led process.

To conclude, several authors have hypothesized that GCD is a knowledge-driven process
in which diverse knowledge, diverse ways of thinking by stakeholders, and tacit and latent
knowledge all play a role. However, it remains unclear what is meant precisely in the associ-
ated hypotheses and how these fragmented hypotheses relate to one another in constructing a

coherent theory about stakeholder involvement.



4. THE POTENTIAL ROLE OF THE PHILOSOPHY
OF SCIENCE

Given the lack of theory about stakeholders in GCD, and the fragmented theoretical hypoth-
eses in design science and GCD, we draw on the field of the philosophy of science. We do this
in two ways. First, we use ideas from the philosophy of science to help construct more explicit
and specific theoretical hypotheses about stakeholders in GCD. Second, we use the philosophy

of science to further develop a GCD stakeholder theory with new theoretical insights.

4.1.  Clarifying with explication

As a way of clarifying existing assumptions, explication, which is a philosophical method to
make something that is unclear or implicitly defined more explicit, can be used [100]. This
process of explication is relevant to developing a theory about stakeholders in GCD as the
knowledge held by researchers often includes how to do research, but not about what they
are unaware that they are actually doing [101]. In this sense, researchers often have implicit
knowledge about how they work, but they do not make their decisions explicit when conduct-
ing research. Accordingly, we employ the philosophy of science to reflect and make the implicit
assumptions about GCD stakeholder knowledge and ways of thinking more explicit [101].
In addition, we also use explication to clarify theoretical concepts included in the hypotheses
mentioned above. Love emphasizes that the terminology used in design research is often un-
helpfully confusing and imprecise, and that clear terminology is essential [102]. For instance,
one of the terms used to describe the way designers think is abductive reasoning, introduced
by the philosopher Peirce [86]. However, as Roozenburg observes, this term has often been
interpreted in design research as a form of explanatory reasoning, whereas one might expect

this to be seen as a form of innovative abduction [103].

By bringing the implicit assumptions used in GCD practice and research to the fore and
integrating them in a systematic way, we hope this thesis can contribute to GCD as a field of
design science. A systematic GCD stakeholder theory could contribute to the development of
a GCD design science by providing a description of the GCD process as a scientific activity
amounting to an explicitly organized, rational, and systematic approach [57]. Here, explication
can help to make stakeholder theory in GCD more scientific and, by extension, may further
promote the development of GCD as field of design science. Nevertheless, as already noted, the
development of design science remains a controversial movement [57,62]. As such, defining
terms more precisely through explication can be considered an activity which aims to reduce
design to a technical-rational activity, which would go against the broad understanding of

design as a core human activity [78,96].
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4.2.  Developing theory using the philosophy of scientific discovery
To bring new theoretical insights, the philosophy of science sub-field known as the philosophy
of scientific discovery is particularly relevant when aiming to develop a theory about stakehold-

ers in GCD as it can provide the conceptual clarification needed in the explication process.

In the fields of both the philosophy of scientific discovery and design there is a similar interest
in the process of developing new knowledge, but from different perspectives. Even though
both fields seem to have started with similar goals they later diverged and evolved separately
without learning from each other. For instance, both philosophers of scientific discovery and
design theorists have been inspired by the work of Herbert Simon, who describes the design
process as a rational problem-solving process [104]. This was a countermovement to the view
in the philosophy of scientific discovery, popularized by Karl Popper, that there was no rational
way to look at knowledge development[105]. Design theorists moved away from Simon’s
understanding of design, which was initially characterized as a purely analytical activity in a
positivistic philosophy of science understanding [93], despite this being an extremely simpli-
fied understanding of science, as not all science activity is analytical. In fact, in the philosophy
of science field, the countermovement against the Popperian view of scientific progress gave
rise to the entire new field of scientific discovery, which embraces the non-traditional logic and
creative processes in science that takes place in design [106-108]. Then again, the reference
to positivism to describe design made design theorists lose interest in further developments
in the philosophy of science field [93]. Consequently, they held on to their narrow viewpoint
on science and the philosophy of science which they assumed focused only on this positivist
understanding of science. This has created a false debate, which we alluded to in the sections
above, between the rational-technical and therefore scientific understanding of design and a

broader less stringent understanding of the design process [93].

In this thesis, we want to bridge design theory and the philosophy of scientific discovery
believing that combining insights from both fields could be fruitful. In the field of scientific
discovery, Ippoliti and Nickles characterized Simon’s approach as an inferential approach to
looking at scientific discovery, emphasizing the rational perspective [106]. In an inferential ap-
proach, one considers scientific innovation to be a problem-solving process, one that is highly
content-specific and involving different ways of thinking [106,109]. The scientific discovery
philosophers have also focused on how to describe creative scientific processes in a formal and
logical way, which may be highly relevant for design theory [106,109-116]. In a similar way to
scientific discovery philosophers, design theorists have tried to describe the design process. They
describe the design process as a problem-solving process involving different ways of thinking
[117,118]. Further, they have focused on how to describe this special type of knowledge as
‘designerly knowledge’, whereby design is characterized as both a practical and a reflective pro-

cess, one that simultaneously produces new knowledge and artefacts [49,58,59,61,119-122].



However, design theorists lack a precise description of this process. As such, employing insights

from the field of philosophy of scientific discovery seems very promising.

Even though, from a design science perspective, the field of scientific discovery may not be the
obvious field from which to draw conceptual inspiration, the aim in this thesis is to use insights
from the field of philosophy of scientific discovery to develop a sounder scientific theory about

stakeholder knowledge and ways of thinking in GCD.

5. AIM AND RESEARCH QUESTIONS

The aim of this thesis is to explore and develop a GCD theory about stakeholder knowledge
and ways of thinking for digital health development. The main research question is: What is
the role of stakeholders in GCD for digital health?

From this, the following sub-questions can be developed:

*  How are stakeholders involved in GCD to develop digital health?

*  What theory can be developed that incorporates current assumptions about stake-
holders’ knowledge and ways of thinking?

* How does this theory affect the GCD process for developing digital health?

6. METHODOLOGICAL APPROACH

To address this research aim and these questions, we employ a ‘research through design’ ap-
proach [119]. The aim of research through design is to gain research knowledge while using a
design way of working. We seek to answer the research questions through exploration, creation,
and test phases, whereby each step builds upon and overlaps with each other. This is distinct
from similarly named approaches, such as research for design where one uses research methods
such as interviews as part of a design process. It is also different from the research is design

approach where both research methods and design process are treated as the same.

Research through design approaches are not commonly used in health research. In this thesis,
this approach serves the broader purpose of exploring how a design approach can help to fur-
ther improve health services. As the focus lies on developing a prototype in the creation phase,
our prototype is somewhat theoretical and research-driven, rather than a physical artefact as is
typically the outcome of a design process. In the research through design approach, we use a
three-phase design thinking cycle as described above (Figure 2). The key aims of the research

through design phases are to address each of the research question as follows:

General Introduction

W
0



CHAPTER 1

W

N

* Exploration phase:
How are stakeholders involved in GCD to develop digital health?
Overall aim: Develop a problem definition in order to focus the research
Sub-aim 1: To gain an understanding of how stakeholders are currently involved in GCD
science to develop digital health.

Sub-aim 2: To understand how stakeholders are involved in GCD practice to develop
digital health.

¢ Creation phase:

*  What theory can be developed that incorporates current assumptions about stake-
holders’ knowledge and ways of thinking?
Aim: Based on the insights from the exploration phase, to develop a GCD theory about
stakeholders’ knowledge and ways of thinking in GCD.

* Testing phase:
How does this theory affect the GCD process for developing digital health?
Aim: To test key hypotheses linked to the theory developed in the creation phase. In this
way, the theory can be further adjusted to fit the needs of digital health practice.

7. FOCUS ON CARE FORYOUNG ADULTS AND
ADOLESCENTS WITH CANCER

The focus in this research is on the development of a GCD stakeholder theory for digital health
in the field of cancer care for young adults and adolescents (AYA). AYA with cancer amount
to a heterogenous group of people aged 15-39 [123]. Cancer is the fourth leading cause of
death in adolescents and young adults globally and, worldwide, there were 1.19 million new
AYA cases and 396,000 AYA deaths in 2019 [123]. Each year, about 3900 AYA aged 18-39 are
diagnosed with cancer in the Netherlands [124].

AYA care was chosen for three reasons: first, this area of healthcare involves various stakehold-
ers, second this is a young population who are interested in the use of digital health to improve
their care process, and, third, the author was diagnosed with leukemia at the age of 14 and thus
is an AYA himself.

Various stakeholders are involved in AYA cancer care since these patients are in the middle of a
unique period in their life in which fundamental physical, emotional, and psychosocial aspects
are changing [123,125-129]. Many are just beginning to become sexually active, some may

want to or already have children, to advance their education and work and cope with financial



struggles [123,130]. The care journey of AYA spans from their home to local community
caregivers including physiotherapists and psychologists and involving one or more specialized
hospital care centers, where some are treated in various outpatient or inpatient pediatric or
adult wards. AYA patients are looking for traditional care, but also for complementary care
services such as massage, music, acupuncture, and mindfulness [131]. In this process, they
struggle to find appropriate care for their particular type of cancer, and their age and life style
[123].

8. OUTLINE OF CHAPTERS

This thesis consists of three parts that reflect the research through design cycle. In PART 1, we
address the exploration phase with two sub-aims. In Chapter 2, we tackle the first sub-aim of
the exploration phase and explore how stakeholders are involved in GCD science to develop
digital health. In Chapters 3 and 4, we tackle the second sub-aim of the exploration phase to
understand how stakeholders are involved in GCD practice to develop digital health and learn
from the underlying assumptions. In PART II (Chapter 5), we address the creation phase.
Here we work towards the development of a theory about the knowledge and ways stakeholders
think in GCD. In PART III (Chapter 6), we test key assumptions of this theory to assess how
it affects GCD practice aiming to develop digital health.

In Chapter 7, the main findings of this thesis are summarized, discussed, and the implications

are presented.
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