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Abstract

This constructive design research dissertation aims to understand how 
design can be used as part of a composite research approach to generate 
knowledge about how complex phenomena are composed through their 
interactions and relationships with various actors, both human and non-
human. It has done this by investigating a single phenomenon, the patient 
experience of radiotherapy.

Through the purposeful selection and application of methods, theories, and 
existing research from design, nursing, and STS, this thesis utilizes a mixed-
method approach comprised of qualitative, quantitative methods, and design 
experimentation, across multiple research sites and patient populations, in 
three research projects – PERT, DUMBO, and POIS – to generate rich and 
layered knowledge of the patient experience. Experience prototypes are used 
to challenge, through intervention or provocation, the relationships between 
the various radiotherapy actors identified through the empirical methods. 
Together, the research generated in PERT, DUMBO, and POIS construct 
a map of the networked, interdependent actors which shape the patient’s 
emotional experience of radiotherapy: the staff, technology, information, 
environment, and institutions. It also calls attention to the problematic 
relationship between radiotherapy patients and the technologies used to 
treat them, which can lead to anxiety, worry, and fear.

This thesis offers contributions related to both improving patient experience 
and designing for complex social issues. First, this research suggests that 
individuals, other than primary users, need to be acknowledged in the 
design of medical technologies. It proposes calling attention to patients by 
naming them as interactors in their relationships with the aforementioned 
technologies, removing them from the role of implicated actor. Second, this 
thesis problematizes treating the actors within a network as independent 
entities, which medical research and user-centered design often does, and 
calls for a new type of design practice which attends to these networked 
relationships. Third, this thesis suggests two ways in which design research 
practice should be shifted methodologically if it wants to engage with 
and design for complex social issues like patient experience; widening 
the researcher’s perspective on the issue through the use of a composite 
methodology, and having the researcher maintain this scope by remaining 
closely connected to their research context. The implications of this work 
concern how design research, design education, and design practice might 
shift their approaches to fully acknowledge and attend to the complexity of 
systems like healthcare.
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Prologue

This thesis has a long back story, drawing knowledge from two seemingly 
disparate trainings; one in scientific research and one in design. I began my 
career on a very different path than that of a designer. My formal education 
started as an undergraduate within the biological sciences at MIT in the 
late 1990’s, and I continued along this path by becoming a graduate student 
in Stanford University Medical School’s Cancer Biology program in 2002. 
While I enjoyed the experimenting and hands-on problem solving that was 
central to the laboratory work I was doing as a cancer researcher, studying 
cell replication at a molecular level showed me how microscopic in focus 
scientific research can be. I had chosen to study cancer because I wanted 
to make an impact on peoples’ lives, but in reality, what I was doing was 
studying one protein and the role it played in DNA replication (and cancer 
development). I couldn’t see how my research was going to impact anyone 
with cancer, at least not in the next 50 years. I was working on one tiny 
piece of a huge puzzle, which I wasn’t convinced could even be solved. 

My biggest struggle with my research was the scale I was working on. I was 
studying a microscopic piece of a huge, complex system (the human body). 
When you work at this level, you can understand the genes and proteins 
involved in the processes you are studying; however, your fixed perspective 
doesn’t allow you to see aspects of the body on a larger scale, such as cells 
or organs. You only see part of a much more complex picture, and this can 
cause big problems. One example of this is the case of the drug, Torcetrapib 
(Lehrer, 2011). Torcetrapib was designed to tweak the cholesterol pathway, 
which is one of the best-understood biological feedback systems in the 
human body. Scientists have extensively mapped out the metabolism and 
transport of these compounds and they have documented the interactions 
of nearly every molecule in the pathway.

Torcetrapib was supposed to improve cardiovascular health by blocking a 
protein that converts HDL into LDL, essentially raising the levels of good 
cholesterol and lowering the levels of bad cholesterol in the body. Instead, 
it triggered higher rates of chest pain and heart failure in its recipients and 
increased mortality by 60%. Torcetrapib’s failure boils down to a failure in 
the idea that breaking down a process into its constituent parts will enable 
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us to see how everything fits together, a view that predominates modern 
science. The case of Torcetrapib shows that the body is an inherently 
complex system, and despite science’s focus on teasing apart the invisible 
bits of the body in order to understand it as a whole, not all systems are 
reducible. 

Ultimately, my conflict with the reductionist view that was required of me 
to continue working within cancer research caused me to explore other 
career paths and ways of thinking about the world. As a result, I enrolled 
in the School of the Art Institute of Chicago’s Designed Objects master’s 
program in 2007. This program presented me with new perspectives on 
experimenting and problems solving. It taught me how to work across 
multiple scales and to look at problems from many different angles. 
And it introduced me to human-centered design and the importance of 
researching and designing for people. In contrast to the scientific work 
I had been doing, where my research was quite a distance from helping 
anyone, people became the cause and driver of my design work. I learned 
how to research and identify human needs, and translate these needs into 
insights in order to create change in the world.

During my master’s studies, I became fascinated with investigating 
how to build stronger relationships between products and their users. 
Designing artifacts that engage the emotions of its users became central 
to my master’s thesis work, where I explored animating objects as a valid 
technique to engender a deeper emotional connection between them 
and their users. My result was a series of everyday objects which actively 
responded to their environment and evolved through their conditions of 
use in order to facilitate meaningful interactions with their users. 

When I came across Umeå Institute of Design’s call for a PhD in Industrial 
Design focused on using human-centered design to improve the patient 
experience of radiotherapy, I was excited by the opportunity to merge my 
disparate educational backgrounds and continue my explorations into 
design and emotions within a healthcare context. I could finally come full 
circle, and work on beneficially impacting the lives of cancer patients as 
they go through treatment. This thesis is the result of my journey.
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This thesis aims to study how design construction can be used as part of 
a composite design research approach to generate knowledge about how 
complex phenomena, such as patient experience, are composed through 
their interactions and relations with various actors. 

Following from this aim are three core research questions which drive  
this work:

1. How is patient experience shaped by the different actors, both human and  
 nonhuman, which together construct the radiotherapy treatment process?

2. What are the methodological and theoretical approaches necessary to  
 identify and understand the roles of, and relations between, these various  
 actors?

3. How might patient relations with these actors be designed differently?

In the next few pages I will provide a more thorough overview of the 
framing, context, and structure of this dissertation to help guide your 
reading of the text.

A patient undergoing steriotactic 
radiotherapy for a brain tumor.

INTRODUCTION

chapter
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1.1 Thinking beyond the Cure

The notion of thinking beyond the cure is a verbalization of the framing 
of this dissertation. In western medicine today there is a strong emphasis 
on evidence-based medicine, where clinical research is used to drive the 
advancement of diagnostic tests, prognostic markers, and the efficacy and 
safety of therapeutic, rehabilitative, and preventive regimens. The result of 
this ‘evidencing’, i.e. statistically proving that one test or treatment is better 
than another for a certain medical condition through clinical research, 
is that doctors must place a high level of importance upon test results 
and measurable variables. Unfortunately, this results in them distancing 
themselves from the less measurable aspects of a disease, such as patients’ 
reports of their bodily experiences and general well-being. 

In focusing primarily on disease identification, treatment success, and 
curing the patient of their illness, medicine has become so fixated on 
the root source of the malady – be it an organ, a particular tissue, or a 
microscopic organism – that it often forgets to step back and take into 
account the patient as an individual. Recently, a counter-movement to 
evidence-based medicine has arisen within nursing called person-centered 
care, which argues that in distancing itself from the patient, evidence-based 
medicine is failing to provide for human experience (Kvåle & Bondevik, 
2008). This movement suggests that a focus on curing disease to the 
detriment of other aspects of care is problematic, and that there is a need to 
move beyond this cure-centric perspective to a more holistic and person-
centered conceptualization of healthcare.

All of us have either experienced for ourselves or heard stories of other 
people’s negative healthcare experiences, often in response to their 
interactions with the technologies that are used to diagnose and treat them. 
For example, the magnetic resonance imaging (MRI) technology that is 
regularly used today to take images of the body’s internal organs and tissues 
in a noninvasive and painless scanning procedure is well known to cause 
strong anxiety and claustrophobic reactions in patients (Dewey, Schink, & 
Dewey, 2007; Thorpe, Salkovskis, & Dittner, 2008). These patient reactions 
are often due to the experiential characteristics of the MRI technology, 
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such as the close proximity of the scanner bore to the patient, the loud 
noises it produces, the long duration of required immobility, and patient 
anxiety about what the test may reveal (Quirk, Letendre, Ciottone,
& Lingley, 1989; Katz, Wilson, & Frazer, 1994). Stories of patient anxiety 
caused by the medical procedures and technologies used to diagnose and 
treat them suggests that there is a mismatch between clinical interests and 
patient interests within healthcare worthy of investigation.

Underlying this thesis is the assumption that the patient as an individual 
is not currently designed for within healthcare processes, especially when 
it comes to medical technological development. Furthermore, this lack of 
attention to the patient as more than their medical condition results in 
negative patient responses to medical procedures, which can impact not 
only patient well-being and quality of life but also the quality of the care 
that they receive. 

This thesis acknowledges that current healthcare systems and thus the 
patient experience is a highly complex situation and categorized as 
“wicked” in nature, i.e. resistant to resolution and involving complex 
interdependencies (Rittel & Webber, 1973). In doing so, this dissertation 
thoroughly investigates what it means to be a patient within healthcare 
today, by mapping the various different actors that shape this experience 
(especially the actors that cause negative, traumatic experiences), and 
investigating how might we use design to positively reshape the role of the 
patient in relation to the other actors at play within these care processes. 

1.2 A Focus on Radiotherapy

Until now I have talked about the patient experience of healthcare in 
general terms. However, in order to delve deep enough into this topic 
to be able to say something about the patient experience, I have focused 
my research upon one particular area of patient care, radiotherapy. 
Radiotherapy is one of the three main treatment modalities for individuals 
with cancer, along with surgery and chemotherapy, with its use being 
indicated for slightly more than 50% of all cancer patients (Delaney, 
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Jacob, Featherstone, & Barton, 2005). Radiotherapy is a highly structured 
and technical treatment process, involving the use of many large medical 
technologies. This particular cancer treatment consists of sending targeted 
radiation beams at a patient’s cancerous tissue to damage and kill the 
cancer cells, which in turn requires that the location of the cancer is both 
known and static during the duration of the radiation treatment. 

Because radiotherapy uses radiation as its treatment source, it requires 
specialized medical technologies and a highly regulated environment 
designed to keep the radiation confined. As a result, this type of treatment 
is only available at hospitals and clinics that are specifically designed 
to house it, with special staff trained to administer and closely monitor 
the process. This is not a medical procedure that can be done at home. 
Furthermore, because of the way in which the radiation works to kill cancer 
cells, patients must travel to the hospital to receive treatment every day 
for an extended period of time, ranging from one week up to eight weeks 
depending upon the type of cancer being treated.

Interestingly, similar to the MRI machine, research has shown that anxiety 
can affect cancer patients undergoing radiotherapy throughout the course 
of their disease and treatment, impacting anywhere from 10% to 40% of 
the patient population (Stieglis, Ranchor, & Sanderman, 2004), and it has 
been directly linked to a decrease in patients’ quality of life (So et al., 2010). 
For a large portion of these patients, this anxiety is situational and caused 
by both physical and psychosocial aspects of radiotherapy (Clover et al., 
2011; Delaney et al., 2005; Eton, Lepore, & Helgeson, 2001), making this 
an interesting context for researching patient experience.

Within this thesis, I present the research that I have conducted on the 
patient experience of radiotherapy from three research projects, each 
attending to slightly different aspects of treatment. In order to clarify my 
usage of the term experience, in this work experience is used to encapsulate 
the various actors that shape a time-based event (radiotherapy), the 
different engagements and interactions that occur during that event, and 
the effect that these actors, engagements, and interactions have upon 
the object of study (the patient) as they participate in this event, paying 
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particular attention to the emotional impact of these interactions.
 
In my three research projects – PERT, DUMBO, and POIS – I have 
critically examined the patient experience of radiotherapy, looking at the 
different actors within this environment with whom the patient interacts 
and which shape both, how treatment is given to the patient, and how 
it is received by them. For example, PERT, examines in detail what 
happens during radiotherapy treatment for adult cancer patients and 
their relationship with the treatment technology, while project DUMBO 
looks across the entire radiotherapy timeline for children going through 
treatment and their parents. In contrast, POIS looks specifically at the 
educational needs of radiotherapy patients before and during treatment, 
while also investigating the different actors that influence how technologies 
are developed for radiotherapy within a corporate environment.

Together, these three projects have enabled me to map out the different 
actors that shape this healthcare process, both those that the patient 
directly interacts with, as well as more indirect factors which exert influence 
on these interactions. Furthermore, as part of my research, I have also 
conducted a variety of design experiments aimed at proposing alternative 
interactions and relations for the patient during radiotherapy in order to 
understand the actors that constrain the current experience, as well as how 
we might better design for the patient within this complex system of care.

1.3 Design Research’s Many Faces 

As a design researcher, it is important to acknowledge that this body of work 
has been conducted from within the field of Design Research, but what 
does that really mean? There are many different definitions used to describe 
Design Research, which can result in confusion and misunderstanding of 
the approach, methods, and intention of ones work within this field. Because 
of this confusion, I have found that it is very important to be up-front about 
the type of design research that this dissertation represents, and define my 
terms at the beginning of the dialogue. 
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In 1993, Sir Christopher Frayling wrote his very well-known and cited 
article “Research in Art and Design” in which he categorizes artistic and 
design research into three main research approaches: research for design, 
research into design, and research through design. These three categories 
each represent a different approach to and use of design in research. While 
I will discuss each of these approaches in more depth in the Methodology 
chapter, it is important that I state here that this dissertation falls into 
the category of design research conducted under the heading of research 
through design (RtD). 

So, what does a research through design dissertation imply? Zimmerman, 
Stolterman and Forlizzi (2010, p.312) describe RtD as the “process of 
iteratively designing artifacts as a creative way of investigating what a 
potential future might be.” And Jonas (2007) suggests that in taking an 
RtD approach, design is used as a method to research one’s subject of 
inquiry, with the objective of creating design knowledge. Within the RtD 
paradigm, new knowledge is created through an action-reflection approach. 

To define the type of research I do further, I draw on Koskinen, Binder, 
Redström, Wensveen and Zimmerman’s (2011, p.5) term constructive 
design research, which they define as research where “design construction 
takes center stage and becomes a key means for constructing knowledge 
within the research.” In this thesis, I have used design construction as a 
method to ask research questions about the patient experience and provoke 
the existing radiotherapy treatment system by proposing alternative 
experiences. 

It is important to keep in mind that design construction is not the only 
method I have engaged with in this thesis. Koskinen et al. (2011) break up 
constructive design research into three different programmatic categories 
– the Lab, the Field, and the Showroom – based upon the structure and 
approach taken within the research. This dissertation can most easily be 
classified as falling into the Field program, where research takes place 
within a specific context, and design action happens secondarily to 
observation and asking questions within this context. 

Thesis timeline.
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This thesis engages with the very specific context of radiotherapy, and has 
involved a variety of empirical methods to observe and ask questions about 
the patient experience. I employ a mixed-method approach, drawing on 
a wide variety of empirical research methods, to build a comprehensive 
and holistic picture of the patient experience of radiotherapy. This 
methodological approach is one regularly used within design research. In 
their book, The Design Way, Nelson and Stolterman (2003) suggest that 
this type of approach is one of the strengths of design research, where 
the combination of many research frames can generate knowledge that is 
greater than the sum the individual approaches.

Instead of remaining within one frame, I use my mixed-method approach 
to look across many different frames and pull them together to create 
knowledge that is synergistic, comprehensive, and integrative. Furthermore, I 
also look to theory from outside of design research to help me understand my 
observations. For example, since the medical technology used in radiotherapy 
plays quite a strong role in shaping the patient experience, I draw on theory 
about human-technology interactions and actor networks from Science and 
Technology Studies (STS) to help analyze my research findings. 

In combination with the different empirical methods I use to observe 
and ask questions about patient experience, I also conduct multiple 
design experiments as part of my research, drawing from the findings and 
insights gathered through the empirical approaches. Each of these design 
experiments – Taklandskap, ActivPPS, HUGO, and Educator –  
are designed to alter the role of the patient within radiotherapy in order 
to provoke the existing system. These experiments, in providing alternative 
patient interactions and relations, generated an understanding of hidden 
and indirect actors shaping the radiotherapy process, as well as providing 
views of how things might be done differently in the future. 

What is important to keep in mind when reviewing the designs developed 
and presented within this thesis is that they are not attempts to solve 
perceived ‘problems’ in the current patient experience or hand over tangible 
design solutions. Instead, the intention of each of these design experiments 
has been to redesign the social relations that are being enacted within 
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radiotherapy, i.e. to shift and shape patient interactions and roles within 
radiotherapy processes through design, and to generate new knowledge by 
provoking the existing system structures. The design outcomes should not 
be judged for being the best solutions available, but rather used as reference 
points for fostering a dialogue about the role of the patient and how their 
relations with the various actors within radiotherapy, both human and non-
human, have been changed through the introduction of the design. 

1.4 Contributions

At the end, this thesis wishes to provide the reader with the following 
knowledge contributions:

An understanding of the patient
Insights gained from the empirical and design research conducted within 
this thesis presents a view of the patient as an implicated actor within 
the context of radiotherapy, and suggests that failing to design for the 
patient within this environment may be the reason behind many of the 
negative emotions that the radiotherapy treatment technologies can trigger 
in patients. Furthermore, it problematizes other constructs that have 
previously been used to classify the patient, such as user and consumer. This 
thesis argues that there is value in acknowledging the role of the patient 
within healthcare, and that designing for their interactions and relations 
within radiotherapy, not just for those individuals traditionally acknowledge 
as users or customers – the doctors, nurses and hospital administrators – 
can provide new use value within this context. 

An understanding of the networked relations within radiotherapy
By mapping the various actors that together construct the patient 
experience of radiotherapy, this research highlights the interdependent 
relations between these actors and problematizes approaches that try to 
address them independently, such as problem-solving, when designing 
within this environment. Instead, this thesis suggests that designing 
for these interdependent actors requires ‘staying with the trouble’, i.e. 
committing to working within the context to understand the actor networ, 
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and how their connectedness can trigger a ripple effect where any change 
made has an effect on the whole. 

A reconceptualization of design practice
The third and final contribution presents a reconceptualization of design 
practice where focus is shifted from the idea of designing for a user to 
designing for networked actors and their relationships with technology. 
Drawing on the insights gained from both empirical methods and design 
construction in this thesis, I present an approach that design researchers 
who are interested in engaging with and designing for complex systems 
such as healthcare can use. 

This thesis suggests that patient invisibility in technological design 
processes can stem from a singular focus on the direct one-to-one 
interactions between a technology and its perceived user within a user-
centered design process. This one-to-one relationship loses its relevance 
within complex systems where there are multiple actors present which can 
each have fundamentally different relations to the technology in question, 
ans whose notions of use are quite different from one to the other, each of 
whom needs to be attended to and designed for. Designing for these forms 
of interactions requires a shift in design practice, removing the ‘primacy 
of use’ in order to attend to previously unacknowledged actors and the 
networks of interdependent actors that shape complex systems.

Introduction
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Introduction

1.5 Thesis Structure

Following this introduction and brief overview of the text, I have broken 
this thesis up into three key sections: Groundings, Studies, and Learnings. 
In the first section, Groundings (Chapters 2, 3 and 4), I present the basic 
foundations of this thesis, providing more detailed information about 
current and previous research and my research context, radiotherapy. I also 
present the theories I use as an analytical tool to understand my research 
findings, and the methodological approach I have taken in conducting my 
research. In the second section, Studies (Chapters 5, 6, 7, and 8), I present 
the three projects I conducted to research and design for the patient 
experience of radiotherapy, and the findings and insights gained from each. 
In the third and final section, Learnings (Chapters 9 and 10), I present 
more thoroughly the research contributions of this dissertation, as well as 
my concluding thoughts around the potential implications of this work.

GROUNDINGS
Within the first section of this text, I provide the grounding information 
that is needed to understand the subsequent two parts. First, I present a brief 
history of medicine, with its past and current thoughts on disease and care, 
as well as more detailed information about radiotherapy treatments. Next I 
present the theories that I have used to understand patient experience and 
how it is constructed. And finally, I present the methodological framing of 
this thesis and the composite methodology that I employ in my research.

Chapter 2: Context
In this chapter, I provide a brief overview of the history of our 
understanding of illness and the body in relation to medical practice. 
I present current practice trends such as evidence-based medicine and 
its counter balance, person-centered care, whose discourses this thesis 
engages with. I also introduce details about how radiation treatment works, 
and existing research on the cancer patient’s experience of radiotherapy. 
Additionally, I present a brief overview of my research, the projects that 
make up the core of my work, and the various sites and stakeholders I have 
collaborated with during my PhD.
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Chapter 3: Theory 
In this chapter I present theories that play a crucial role in the analysis 
of my research and the framing of the concepts presented in this thesis. I 
have broken this chapter down into four parts. First, I look at theory on 
the role of the patient within healthcare and medicine. Second, I look at 
theories discussing the role of technology in society, which I use to help 
me understand how technology can impact and shape our interactions 
and relationships with it. Third, I look at theory on institutions in order 
to understand the role these structures can exert on actors, and vice versa. 
Finally, I look at theories that are foundational to design research because 
this is a design research dissertation and these thoughts provide structure 
and a frame for understanding this work. 

Chapter 4: Methodology 
In this chapter, I present Frayling’s (1993) three main categories of design 
research, and discuss research through design and constructive design 
research in depth. I compare and contrast scientific research with design 
research. This leads to a discussion on the transdisciplinary nature of design, 
where designers work across disciplines and draw on methods from other 
research fields, and the methodological conflicts that can arise from this 
way of working. I then discuss the mixed-methods approach I use within 
this research, detailing each method and my reasoning for using them, 
calling particular attention to the role of design experimentation in this 
work. This chapter closes with my describing the composite methodology 
that I work with in this thesis, how the knowledge that it generates can 
be used to create a map of patient experience, and finally, a discussion of 
research ethics.
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STUDIES
Moving to the Studies section of the text, I present the three research 
projects conducted within this thesis: PERT, DUMBO, and POIS. For 
each project, I discuss the knowledge that has been generated about the 
patient experience through my empirical research methods. I also present 
my design experiments in each project, their motivations, the new patient 
relationships they propose, and the resulting knowledge that they generate. 
I also look at the role that each research method plays in the construction 
of this knowledge, and how this knowledge builds a map of the actors that 
shape patient experience. These three discussion points strongly align with 
my original research questions. Each project is presented in its own chapter, 
except PERT, which is detailed across two chapters.

Chapter 5: PERT Project – Empirical Research 
In this chapter, I present the PERT project, which focuses upon the adult 
patient experience of radiotherapy treatment, looking solely at individuals 
undergoing curative radiotherapy. PERT is the core research project in this 
text, and due to the volume of material and insights generated, I distribute 
this project’s research across two chapters. I focus this chapter on the 
insights and knowledge gained from the three methods I used to conduct 
empirical research as part of my mixed-methods approach; a questionnaire, 
ethnographic fieldwork, and design probe kits. I present findings from 
this research, and call attention to the role that medical technologies play 
in triggering anxiety in cancer patients going through radiotherapy. I also 
introduce the theoretical concept of the patient as implicated actor in their 
interactions with the radiotherapy technologies. 

Chapter 6: PERT Project – Design Experiments 
In this chapter, I discuss the two design experiments, Taklandskap and 
ActivPPS, which I conducted within the PERT project. These design 
prototypes draw on the insights laid out in Chapter 5, and attempt to 
alter the role of the patient during radiotherapy. I present each design, its 
motivations, and the knowledge it generated about the patient experience. I 
finish the chapter with a discussion about the differences between the two 
prototypes, and the impact this had on the way they were used and studied 
in my research.

Introduction
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Chapter 7: Project DUMBO 
This chapter focuses on project DUMBO, which was a large scale, multi-
sited research project investigating the radiotherapy treatment experience 
for children with cancer and their parents. First, I present the empirical 
research approach taken in the project and its findings, and discuss them in 
relation to the PERT project findings. Next, I present the design process 
and the details of the HUGO prototype, which was implemented within 
the participating radiotherapy clinics. I end the chapter with a discussion 
of the impact of the HUGO intervention on the children and parents who 
used it, the overall differences between the adult and child experience of 
radiotherapy, and some of the limitations of working with prototypes.

Chapter 8: POIS Project 
This chapter presents the POIS project, a 6-month internship project 
that I conducted within a company that designs the medical software and 
hardware used in radiotherapy treatment. I start with a discussion of my 
empirical research, which was focused on the information needs of adult 
cancer patients as they go through radiotherapy. This leads to a review of the 
findings from my research about the roles that patients enact when receiving 
medical care, their information needs, and the impact that information 
can have on their radiotherapy experience. I then present key insights from 
the design prototype I created from my research findings, Educator, which 
focused on altering how information sharing occurs between the radiation 
oncologist and the patient. The chapter finishes with a discussion of the 
insights I gained from working within a company, such as the factors that 
shape how patients are perceived within the med-tech industry.
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LEARNINGS
In this final section, I review the insights and findings from my research, 
and present the main contributions of this work and how it contributes 
to understanding the patient experience of radiotherapy. I then revisit my 
original research questions and answer them. Finally, I take a step back 
from the research, and reflect upon the higher level implications of this 
work for the field of design.

Chapter 9: Contributions 
In this chapter, I pull together the insights gained from across the 
three research projects that make up the body of this dissertation, and 
discuss them as a cohesive body of knowledge. As mentioned earlier, this 
chapter presents the three main contributions that this thesis makes: an 
understanding of the patient in relation to the various actors that shape 
how they experience radiotherapy, an understanding of the interdependent 
and networked nature of these actors, as well as a discussion of how these 
relationships have been and can be designed for. This chapter ends with a 
reconceptualization of user-centered design, where focus is shifted from the 
idea of designing for a user to designing for networked actors.

Chapter 10: Reflections and Implications 
In the final chapter of this thesis, I review my original research questions 
and answer them based upon the cumulative knowledge presented in this 
monograph. I reflect upon these answers and what they might mean for 
design research practice. I also discuss the ethics involved in designing 
healthcare technologies due to the vulnerability of the patient population. 
I then move on to a discussion of the implications this work has for 
design research, design education, and design practice. And finally, I finish 
with a discussion of the possible future ways in which this work could be 
developed further.

Introduction
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As this thesis is focused on understanding the cancer patient’s experience 
of radiotherapy, it is important to provide an overview of some of the basic 
frames which structure this research. First, I will present a brief history 
of how our understanding of illness in relation to the body has changed 
as medical practice has evolved over time. This will lead in to a discussion 
about evidence-based medicine and its influence on western-medicine’s 
current conceptualization of illness. I will then discuss the rise of the notion 
of person-centered care, which is challenging some of the foundations of 
evidence-based medicine and whose discourse this thesis aligns with. This 
history is important because it demonstrates how our understandings of 
illness, the body, and medical practice are fluid.

After covering the basic over arching concepts influencing how medicine 
currently views the body and illness, and thus the patient, I will present 
existing research on the cancer patient’s experience of radiotherapy. This 
section focuses in on patient anxiety, both its triggers and impact, as this 
emotion can be detrimental and work in antithesis to treatment. I then 
provide a basic overview of how radiotherapy works and the different 
technologies involved in this process. Finally, at the end of this chapter, I 
present a brief overview of my research, the projects that make up the core 
of my work, and the various sites and stakeholders I have collaborated with 
during my PhD.

CONTEXT

chapter

02
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2.1 A Brief History on Understandings of the Body 
and Disease

In order to understand the patient experience of radiotherapy, it is 
important to first understand how perceptions of the body and illness have 
changed over time, because these conceptualizations shape how medicine 
deals with and attends to the sick individual. One account of these changes 
is presented in the book, The Birth of the Clinic (2012, first written in 
1963), by French philosopher and social theorist Michel Foucault, where 
he discusses his study of changes in health practices from the end of the 
eighteenth century to the early nineteenth century. In this section, I will 
present some of Foucault’s analysis of these shifting practices and their 
implications for patient experience.

According to Foucault, in the eighteenth century, scholars classified 
diseases as species with characteristics similar to humans. In this 
understanding of illness, a disease was able to ‘take hold’ of an individual 
if the two shared similar qualities. As a result, doctors’ treatments for 
diseases were focused upon trying to alter the humors1 of their patient in 
order to break the sympathetic relationship which had formed between 
the individual and the disease. Within this perspective, illness was seen 
as existing independently from the body. Furthermore, as the patient’s 
entire personhood was thought to enter into a relationship with the illness, 
medical treatment was focused on treating the whole individual.

This understanding of illness shifted as a rise in clinical examination, 
surgery, and an understanding of physical anatomy occurred in medical 
practice in the late eighteenth century. These developments in practice 
allowed doctors to look beneath the skin of the patient, and the inner 
workings of the body came under study. No longer restrained by skin as a 
boundary, doctors began to understand not only what was happening inside 
the patient but what illness did to organs and tissues. This shift in medical 
thought led to a reinterpretation of illness and its relation to the patient. 
Illness began to be defined as sets of bodily symptoms that developed over 
time, influencing parts of the body in different ways. Illness no longer 
attacked the patient as an individual, it was attacking the patient’s body. 

1. In ancient and medieval physiology, the four humors were fluids that were 
believed to enter into the constitution of the body and determine a person’s health 
and temperament based on their relative proportions. These humors were black bile, 
blood, phlegm, and yellow bile. (“humor”, 2015)
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This biological reductionism became a powerful tool within medicine. 
Through examination of a body, a doctor could identify illness based upon 
its symptoms. Foucault uses the term “medical gaze” to describe this act of 
examination and calls attention to how medical practice began to separate 
the patient’s body from the patient’s personhood, which included both 
body and identity. 

As medicine’s understanding of the body and its tissues developed further, 
at the beginning of the nineteenth century, its biological reductionism 
increased. Diseases became understood in terms of the physiological 
damage they caused to bodily tissues, and they became localized to sites 
inside the body. Doctors shifted their focus from the human body as an 
immutable entity to the human body as a complex system of inter-working 
parts. Physicians no longer strove to eliminate disease as an entity by asking 
“what ails you?” Instead they sought to restore normalcy, and ask “what are 
your symptoms?” and “where does it hurt?” (Bevir, 1999, p.348). The patient 
became an object of medical attention, an entity to be studied rather than 
an individual to be cared for.

According to Foucault, the fact that our conceptualizations of illness, the 
human body, and the patient have changed over time suggests that our 
perceptions of these entities and how we attend to them are by no means 
fixed or universal. Foucault’s work suggests that modern medicine doesn’t 
occupy a privileged epistemological position. Rather, the way we perceive 
the world and the way we classify things depends on codes that govern our 
thinking, and these codes and rules are by no means set. They may fix our 
view of the world at any given time, but they shift over time, adapting to 
changes in practice. 

Foucault’s analysis of the history of medicine as he presents it in The 
Birth of the Clinic (2012) suggests that there are no universal truths about 
the human body and its diseases waiting to be discovered. Instead, our 
knowledge of the body is bounded by our view and understanding of its 
processes, which have been crafted by our practices of working with it. 
These ideas suggest that our understanding of the human body and illness, 
as well as medical practice itself and how the patient is attended to within 

Context
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it, is a malleable construct shaped by practice. This concept is particularly 
important to this dissertation because it proposes that there is a flexibility 
inherent within modern medicine that is rarely acknowledged, and opens 
up this arena and its practices to being done differently. If these ideas and 
concepts were fixed there would be no area within it to work as a designer 
and intervene. Foucault’s analysis shows us that while seemingly rigidly 
structured, medical practice and the role of the patient within it can be 
changed. 

It is in this arena, the shaping of practice, that design can play a role in 
shifting perspectives. Design is premised on the belief that we have the 
agency to create change in the world. Foucault’s history demonstrates how 
our understanding of what constitutes illness and health care is socially 
shaped through practice, supporting the underlying premise of my research, 
that design can not only reshape the role of the patient, but also change the 
way in which we understand and provide healthcare.

2.2 Current Thinking and Practice in Healthcare

As medicine has evolved from a science of species to a science of tissues, 
organs and measurable symptoms, our understanding of the human body 
has changed. Furthermore, the result of developing medical practice so 
that it is concerned with what happens ‘under the skin’, is that doctors 
increasingly look to test results and measurable values to understand 
what is happening inside the patient, with their view of illness becoming 
progressively more microscopic, particular, and distanced from the patient 
as a whole person.

Healthcare has made leaping advancements in its ability to diagnose 
and treat illness and disease over the past century. However, the path to 
these advancements has been taken with a strong focus on quantifiable 
information. When we visit the doctor for a check-up or when we 
experience symptoms that cause us distress, our heart rate, pulse and 
oxygen levels, temperature and other variables are quickly measured and 
assessed. If the physical exam doesn’t immediately reveal what is causing us 
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pain, further testing is ordered, such as blood tests or biopsies. These pieces 
of our body are then sent off for further testing and analysis in a lab, where 
measurements are taken of values that the doctor has deemed important 
for understanding what is happening, such as a white blood cell count and 
bacterial titer if they expect us to be suffering from an infection, or the 
investigation of cellular anomalies in the case of an abnormal lump. 

While Foucault presented us with an overview of medical practice from the 
end of the eighteenth century to the early nineteenth century, this practice 
has continued to evolve. Today (in the 21st century), doctors’ practices 
have gone deeper than ever before, understanding the body in terms of 
measurable values, ranging from blood cell counts to PSA levels, where 
numbers define the difference between health and illness, as well as the 
success or failure to reverse illness. This predominant scientific paradigm in 
the western world is called evidence-based medicine. 

Evidence-Based Medicine
Evidence-based medicine has been defined as an approach to healthcare 
that “integrates individual clinical expertise with the best available external 
clinical evidence from systematic research in order to ensure the best 
prediction of outcomes in medical treatment” (Sackett, Rosenberg, Gray, 
Haynes, & Richardson, 1996, p.71). As a part of the tradition of scientific 
inquiry, evidence-based medicine relies on maintaining distance between 
the researcher and the subject of investigation in order to reveal the ‘truth’ 
of what is happening, and to remain objective, neutral, and context-free 
(Penrod et al., 2007). The strong emphasis on clinical research in evidence-
based medicine requires that doctors pay close attention to advances 
in diagnostic tests, prognostic markers, and the efficacy and safety of 
therapeutic, rehabilitative, and preventive regimens that have been proven 
effective by scientific research. As a result, physicians end up placing a 
high level of importance upon test results and measurable variables, while 
distancing themselves from the less measurable aspects of disease, such as 
patient wellbeing. 

Evidence-based medicine focuses upon the search for objective truths, 
and proof is found in numbers and statistical significance. However, if our 

Context
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understandings of the human body and illness are malleable and shaped 
by practice, this suggests that by influencing practice we can shape what 
it means to be a patient, what it means to be ill, and what it means to 
receive care. While evidence-based medical research and practice have 
made invaluable advances in healthcare, findings from a growing body of 
nursing research on patients’ experiences of illness and treatment suggest 
that medical care delivered solely from within this biomedical perspective 
does not provide a satisfactory level of care from a patient perspective 
(Edvardsson, Sandman & Rasmussen, 2006, 2008). Evidence-based 
medicine stands accused of failing to provide for human experience, 
being seen as a doctor-centered rather than patient-centered practice 
(Mykhalovskiy & Weir, 2004).

Person-Centered Care
In response to the increasing dissatisfaction with evidence-based medicine’s 
focus on the body to the detriment of the patient, healthcare professionals 
and administrators are recognizing that providing patient-centered care is 
important. Research being conducted within nursing sciences emphasizes 
that there is a need for practitioners to “understand [patients’] needs and 
engage in positive work with them” in order to create a more patient-
centered medical practice (Kvåle & Bondevik, 2008, p. 582). This counter-
proposal to evidence-based medicine’s biomedical perspective has been 
named person-centered care. 

Person-centered care has become a powerful concept in healthcare and 
nursing over the past few years, and is currently regarded as the best 
approach to ensure high quality of care (Browall, Koinberg, Falk, &
Wijk, 2013; Edvardsson et al., 2008; McCormack, Karlsson, Dewing, 
& Lerdal, 2010). Despite the widely held belief that providing person-
centered care is important, there is a lack of consensus around the 
definition of this term, due to the diverse multidimensional nature of this 
model (Price, 2006), which allows for a wide variety of interpretations 
(Leplege et al., 2007). 

However, treating patients´ as individuals, with the persons´ perspective as 
the center of care is the most common description. Person-centered care 
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is seen as the practice of valuing the patient as a person and those caring 
for them. This practice is based upon the concept that treating patients as 
individuals and thereby assessing and meeting their individual needs, will 
create a positive social environment in which the patient can experience 
wellbeing (Brooker, 2007). Many different factors are considered to play 
a role in fostering person-centeredness. These often include more holistic 
aspects of care, such as physical, social, psychological, spiritual and physical 
environment support (Berg, Hedelin, & Sarvimäki, 2005; Browall et al., 
2013; Edvardsson et al., 2008; McCormack et al., 2010). 

This body of research highlights the importance of taking the subjective 
experience of the patient as an individual into account when practicing 
medicine, and emphasizes that employing a person-centered approach can 
promote patient well-being. Person-centered care is an important concept 
within this dissertation because I have focused my research entirely around 
understanding the factors which shape patient experience within healthcare 
and medical practice. This approach gives scientific grounding to the idea 
that patient experience is something that should be designed for, and 
provides a new perspective on how medical practice may evolve yet again.
Drawing on the understanding that the practice of medicine not only 
shapes our understanding of our bodies and disease, but also the ways in 
which doctors interact with their patients, the research driving the person-
centered care movement suggests that focus should also be placed upon the 
needs of the patient as an individual. 

2.3 The Cancer Patient Experience

So why is it important to attend to the patient experience in healthcare? 
Illness can often have an impact that extends beyond physiological 
symptoms. For cancer patients, significant psychological distress is common 
across all the stages of this life-threatening disease, impacting one-third 
to one-half of the patient population (Dale, Bilir, Han, & Meltzer, 2005; 
Teunissen, de Graeff, Voest, & de Haes, 2007). Anxiety in particular is 
a common psychological response to cancer diagnosis. Not only has it 
been shown to affect up to a quarter of all individuals suffering from this 

Context
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disease, but it has also been linked to a decrease in quality of life (Brown, 
Kroenke, Theobald, Wu, & Tu, 2010; Stark & House, 2000). This anxiety 
has many contributing factors, ranging from situational anxiety caused by 
medical procedures and treatments, to psychiatric anxiety stemming from 
preexisting phobias that are activated by some aspects of the medical care 
(Stiefel & Razavi, 1994). 

Generally, anxiety is separated into two categories, state and trait anxiety. 
According to Spielberger, Gorsuch, & Lushene (1970), state anxiety is seen 
as a transitory emotional state that is activated when a person experiences 
a situation as threatening. This state anxiety can vary in intensity and 
fluctuate over time depending upon the degree of the perceived threat. In 
contrast, trait anxiety refers to an individual’s’ anxiety proneness, which 
is an enduring and consistent response tendency, independent of the 
conditions they are being exposed to. What this translates to in reality 
would be this; state anxiety can be triggered by watching a scary movie or 
taking an exam, while trait anxiety accounts for one person’s tendency to 
experience anxiety, causing them to be more or less prone to experiencing 
this emotion at any particular point in time.

Anxiety within cancer patients is a complex emotion, with a wide variety 
of causes and is highly context and person-specific. Cancer treatment 
can provoke a mixture of positive and negative emotions, with the 
unpleasantness and threat of the process of treatment conflicting with 
hopes for a cure of the disease. Anxiety has historically been under-
diagnosed and under-treated in cancer care, but is gaining more attention 
recently as researchers seek ways to improve quality of life during treatment 
and survivorship (Hess & Chen, 2014). 

Radiotherapy has been directly implicated in causing patient anxiety. 
Existing research shows that anxiety can affect patients undergoing 
radiotherapy at varying rates throughout the course of their disease and 
treatment, impacting anywhere from 10% to 40% of the patient population 
(Stieglis, Ranchor, & Sanderman, 2004), and it has been shown to decrease 
patients’ quality of life (So et al., 2010). This anxiety can arise simply from 
having the disease, but it can also be triggered by various aspects of the 
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treatment process, both physical and psychosocial. Research has shown 
that a large proportion of patients undergoing radiotherapy experience 
situational anxiety, caused by both physical and psychosocial factors (Clover 
et al., 2011; Delaney et al., 2005; Eton, Lepore, & Helgeson, 2001). Their 
anxiety levels may be high before the initiation of the radiotherapy (Chen, 
2009; Stiegelis et al., 2004), but this anxiety does not necessarily diminish 
over time, remaining high during and at the end of the radiotherapy period. 
These findings suggest that the perceived ‘threatening element’ is persistent 
throughout treatment and that not all cancer patients can adapt to the 
stresses of treatment (Andersen, Karlsson, Anderson, & Tewfik, 1984; Stark 
& House, 2000). Triggers of anxiety in radiotherapy patients can range 
from a lack of information about the treatment procedures, concern over 
the treatment equipment and environment, and fear of side-effects and 
treatment outcome (Halkett et al., 2010; Shimotsu et al., 2010).

Anxiety can impact the life quality of cancer patients in many different 
ways. Research has shown that anxiety in cancer patients can lead to 
less effective medical decision making, an increase in awareness and 
exacerbation of medical symptoms, and disruptions in cancer care 
(Andrykowski, 1990; Greer, Pirl, Park, Lynch, & Temel, 2008; Latini et 
al., 2007). Anxiety in cancer patients has also been shown to contribute 
to anorexia, nausea, vomiting and fatigue, distinct from the pre-existing 
symptoms of their disease, and is associated with an increased recall of side 
effects experienced during treatment (Cameron, Levanthal, & Love, 1998; 
Forester, Kornfeld, & Fleiss, 1978). It has also been negatively associated 
with treatment adherence, showing that anxiety can have far reaching 
consequences (Greer et al., 2008). These research findings highlight the 
importance of recognizing and treating anxiety in cancer care, not only for 
the suffering caused by the disease itself, but also for its adverse effects on 
patients’ quality of life (Brown et al., 2010).

While the majority of cancer patients are adults, a small portion of the 
patients treated with radiotherapy each year are children. This group of 
patients is distinctly different from the adult population presented above due 
to age, maturity, and level of understanding of what is happening to them 
during the radiotherapy process. Children undergoing cancer treatment 
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often experience pain, fear and worry over their disease (Hildenbrand, 
Clawson, Alderfer, & Marsac, 2011). They also experience stress in response 
to their cancer treatment, its side effects, and having to endure strenuous 
treatment procedures (Griffiths, Schweitzer, & Yates, 2011). 

Although radiotherapy is considered a noninvasive treatment, it can be 
stressful and challenging for both children and their parents. The difficulties 
of understanding how radiation works, as well as the expected side effects 
of the treatment, can give birth to anxiety-ridden feelings. Additionally, 
going through radiotherapy exposes the child to a new, unknown, and highly 
technological environment filled with large radiation equipment. The child 
must be left alone in this environment during their treatment session, which 
can result in feelings of stress and anxiety (Bucholtz, 1994; Filin, Treisman, & 
Bortz, 2009). Anxiety can also increase in children when an immobilization 
device is required to ensure a fixed position for radiation (Bucholtz, 1994; 
Scott, Langton, & O’Donoghue, 2002). 

While anxiety over radiotherapy can impact the decision making abilities 
of adults and cause them to feel side effects more acutely, in children 
this anxiety can make it difficult or impossible for them to be left alone 
during treatment. As a result, sedation and anesthesia are sometimes 
utilized to put the child to sleep for the procedure. While sedation and 
anesthesia make it possible to treat anxious children, these procedures can 
have a detrimental impact upon the child’s health and wellbeing during 
radiotherapy. They can be very disruptive to the child’s ability to maintain 
a normal daily life during treatment, and can interfere with their sleep and 
eating routines (Filin et al., 2009). The child may also experience more 
side effects during treatment due to the additional impact these drugs 
have on their body over a prolonged period of time (Scott et al., 2002). 
Furthermore, radiotherapy without anesthesia is less expensive and time 
intensive (Filin et al., 2009). Procedures aimed at reducing anxiety and 
stress in children are seen as important for improving a child’s ability to 
cope with radiotherapy, decreasing the need for sedation and anesthesia.

Within the biomedical perspective of evidence-based medical practice, 
disease modifying interventions are seen as the predominant care need of 
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cancer patients (Nandini et al., 2011). However, the precedence of anxiety 
in cancer patients caused by their healthcare interactions suggests that this 
disease-focused approach is not enough. As the push for person-centered 
care indicates, a growing number of healthcare professionals are advocating 
for a holistic approach to cancer care, and treating both the physical and 
emotional needs of patients is considered to be a vital part of improving 
current care systems. 

What this existing research calls attention to is the fact that different 
aspects of radiotherapy treatment can directly impact the patient experience 
in a negative way. Procedures focused on treating a patients’ physical 
condition have disregarded the patient’s emotional state. Researchers 
within medicine are already investigating ways to make radiotherapy 
processes less stressful for both adult and child patients. These have 
involved altering the treatment environment, providing educational 
resources to patients, as well as teaching them relaxation and coping 
techniques (Bertoni et al., 1999; Chen, Wang, Shih, & Wu, 2013; Haeberli, 
Grotzer, Niggli, Landolt, & Linsenmeier 2008; Harrison et al., 2001; 
Mystakidou et al., 2013; Willis & Barry, 2010). 

This knowledge sets the stage for this thesis, demonstrating that it is 
important to research the actors that shape the patient experience within 
healthcare. Of particular interest are the aspects of radiotherapy that work in 
opposition to its intentions of curing a patient by causing emotional distress 
in the process. The prevalence, and negative impact, of anxiety on the patient 
experience of radiotherapy serves as starting point for the research in this 
thesis, as it is problematic for many actors, not just the patient. 

2.4 Radiotherapy

This thesis is focused on the very specific context of the cancer patient 
experience of radiotherapy treatment. Therefore, this section will provide 
some basic knowledge about radiotherapy, its use as a cancer treatment, 
how it works, and how it is administered to ensure that you have a solid 
background before I dive into my research projects.

Context
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Radiotherapy is one of the three dominant treatment modalities for 
individuals with cancer. Slightly more than half of all individuals with cancer 
have radiotherapy as part of their treatment plan (Delaney et al., 2005). 
It can be used alone or in combination with chemotherapy. It can also be 
used before surgery to shrink a tumor so that it is easier to remove, or after 
surgery to eliminate any cancerous cells that may have been left behind. 

Overview of how it works
Radiotherapy works by delivering a high dose of ionizing radiation to a 
patient’s cancerous tissue. This radiation can be given to a patient in two 
different ways, externally or internally. Since this thesis only deals with 
external-beam radiation therapy, the following information is specific to 
this form of treatment. External radiotherapy involves the use of a machine 
called a linear accelerator, which focuses high-energy radiation beams onto 
the patient in the area of their cancer.
 
Radiation causes damage to cellular DNA, which interferes with a cancer’s 
ability to replicate and grow. In order to cause this damage, radiation must 
hit the cancerous cells while they are at the correct phase in the replication 
cycle. Because cells do not replicate all at the same time, radiotherapy must 
happen over the course of many days. Treatments are given daily, for up to 
eight weeks, depending upon the type of tumor being treated and the dose of 
radiation being used, to ensure that all of the cancerous tissues are affected.

Since cancer cells replicate at a much more rapid pace than healthy cells, 
this allows the radiation to have a stronger impact on these cells; however, 
healthy cells can also be impacted by the radiation, and this results in 
negative side effects such as hair loss and nausea. Targeted radiotherapy 
allows the radiation to be more focused on the cancerous cells, minimizing 
the dosage given to the healthy tissues surrounding the tumor. 

In order for radiotherapy to be targeted at the cancerous tissue, computed 
tomography (CT) and magnetic resonance imaging (MRI) are used to take 
images of the tumor. These images create a detailed three-dimentional (3D) 
map of the tumor and its location inside the patient, which is then used to 
create a targeted radiation dosage plan. However, because the radiotherapy 
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dose plan is created from these digital images, the patient position during 
treatment must replicate the position that they were in when the CT and 
MRI images were taken. Therefore, patient positioning becomes a very 
important aspect of radiotherapy, since it determines whether the radiation 
is correctly targeted at the tumor, or not.
 
In order to ensure that the patient is correctly positioned for treatment, 
the radiotherapy staff depend upon two components that are critical to 
this process: accurate initial positioning of the patient on the treatment 
bed, and various support and immobilization structures to maintain 
this position throughout the treatment. Without proper positioning 
and immobilization, the patient is at risk of having the radiation beam 
partially or even completely miss the cancerous tissue, resulting in both a 
reduced cure probability and an increased probability that the patient will 
experience adverse side effects from accidental dosing of sensitive, healthy 
tissues. Therefore, the success of radiotherapy as a cancer treatment is 
directly proportional to the ability to both replicate and maintain patient 
position. Immobilization has been shown to significantly reduce errors in 
patient positioning (Rosenthal et al., 1993).

There are many different techniques and devices used to immobilize the 
patient during radiotherapy, with each approach designed for a specific 
region of the body. These devices vary from simple support structures, such 
as cushions for the knees or the back of the head, to more complex fixation 
devices that severely restrict patient movement, such as the thermoplastic 
face masks used to treat head and neck cancers, which lock the patient into 
position on the treatment bed. 

The Radiotherapy Process
Once a patient has been diagnosed with cancer and radiotherapy is 
being considered as a treatment option, an initial treatment consultation 
appointment is scheduled where the patient meets with a radiation 
oncologist to discuss their diagnosis and the different treatment options 
available to them. The practicalities and logistics of treatment are discussed, 
and any questions the patient might have about radiotherapy are answered. 
The patient also often gives consent for treatment at this meeting.

Linear accelerator.
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When radiotherapy has been determined to be the appropriate course of 
action, either alone or in combination with other treatments, the first step 
in the treatment process is to have the patient come to the Radiotherapy 
Department for a simulation appointment. At this appointment, an 
immobilization strategy will be chosen based upon the patient’s tumor 
type and location, and if necessary, fixation devices are custom created for 
the patient. The immobilization strategy dictates the patient’s position for 
the entire treatment regimen, and once this is set, the patient undergoes 
CT imaging to visualize the tumor. These images are used by the radiation 
oncologists to define the treatment area of the tumor, the tissue area to be 
dosed with radiation, and the position of this tissue in relation to specific 
bony structures and skin marks which are used to help with patient 
positioning during treatment. 

When the treatment area has been mapped by the radiation oncologists, 
using both CT images and MRI images (optional), treatment planning is 
conducted to identify the optimal direction for irradiation of the tissue, the 
shape of the radiation fields, as well as the dose calculation. This process 
is performed by radiation physicists and trained nurses, and then the 
treatment is simulated on a computer to test the radiation dose distribution 
to the tumor and surrounding tissue. 
 
Once a treatment plan is approved by the oncologist, the patient is 
scheduled for their first treatment. Radiotherapy often lasts for many weeks 
with the duration dependent upon the type of cancer being treated. For 
example, most breast cancer patients receive an average of 25 treatments 
(5 weeks). Each treatment consists of a short, daily session of radiation, 
and most adult patients receiving radiotherapy with a curative intent will 
be treated as outpatients. This means that they do not have to stay in the 
hospital for the duration of their treatment. They can either live at home, or 
arrange to stay in an apartment or hotel during the week if they live too far 
from the hospital to travel for their treatments.

When a patient arrives for radiotherapy, they must lie down on the 
treatment bed and the radiotherapy staff will position them under the 
linear accelerator using both immobilization devices and other positioning 
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technologies. Most patients are positioned using skin marks they were 
giving during their CT appointment and alignment lasers located in the 
treatment room; however, more manual techniques, such as lifting and 
sliding the patient into the correct position using a towel or mat, are also 
used. Port-films, which are similar to x-rays, can also be used to align the 
patient based off of their bone structures (Verhey, 1995). These positioning 
techniques focus on verifying the location of the tumor target and/or the 
patient bodily contour relative to the radiation beam direction at the time 
of each treatment (Guckenberger et al, 2007). 

Once positioning has been confirmed, the radiotherapy nurses will leave 
the treatment room in order to start treatment. The patient must be alone 
in the treatment room to ensure that they are the only individual being 
exposed to the radiation. The nurses will then start the treatment software, 
and the radiation treatment can last anywhere from 5 minutes to 15 
minutes depending upon the type of linear accelerator being used and the 
area being dosed. During this time the patient must lie completely still. 
The linear accelerator moves around the patient to distribute the radiation 
according to the treatment plan, and can make a buzzing noise as it does 
this. The treatment itself is painless; however the accumulated dosage of 
radiation over time can cause side effects.

In addition to the daily radiation treatments, the patient will have weekly 
meetings scheduled with their radiation oncologist to review their progress, 
and evaluate how the treatment is proceeding. During this visit, the 
radiation oncologist can review lab results, vital measurements, treatment 
side effects, and any questions the patient might have about their treatment. 
After the final treatment, the patient will meet with their radiation 
oncologist to discuss how successful the radiotherapy was, and next steps, if 
any, in their treatment process.

The radiotherapy process is slightly different for children going through 
radiotherapy. Often children have radiotherapy in combination with 
chemotherapy and have to stay at the hospital during this time. In addition, 
their treatments often take more time than adult treatments, lasting up to 
an hour each time. This is especially true if they are sedated or put under 
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anesthesia, where the child must remain at the hospital until they have fully 
recovered, turning an hour treatment session into a full day event. While 
this section was meant to give you an overview of radiotherapy, you will be 
introduced to this process in more detail in the chapters to come. 

2.5 Projects, Sites, and Stakeholders

In this dissertation, you will be presented with three different projects that 
I worked on during my time as a doctoral researcher. Each project examines 
the patient experience of radiotherapy in different ways and to different 
depths. Here you will be presented with a brief overview of each project 
and a description of how they look at patient experience from slightly 
different perspectives, drawing insights together from across multiple sites, 
stakeholders, and project scopes.

PERT Project
The first project in this thesis, PERT, focuses on the patient experience 
for adults undergoing curative, external beam radiotherapy treatment. 
This 3-year project funded by European Structural Funds (Objective 2, 
North Sweden) investigated the patient experience of their simulation 
appointment and treatment sessions at a radiotherapy department. 
Additional funding was provided by the Cancer Research Foundation of 
Northern Sweden and Vinnova.

This project was single-sited, focusing specifically upon patients being 
treated at the Radiotherapy Department at Norrlands University Hospital 
(NUS) in Umeå, Sweden. NUS’s Radiotherapy Department treats 
approximately 160-170 patients every day. The department is equipped 
with five linear accelerators, both a CT and MRI machine, as well as the 
equipment needed for treatment planning. In this project, I worked in 
close collaboration with nursing researchers and radiation scientists from 
Umeå University, as well as the care staff at the radiotherapy department, 
especially the simulation and treatment room nurses who are intimately 
involved in the patient treatment process. 



39

Project DUMBO
The second project in this thesis, DUMBO, took a slightly different 
perspective then the PERT project and investigated the child experience of 
radiotherapy treatment and the impact this process has on them and their 
parents. The DUMBO project looked at the entire patient journey from 
when the decision is made that a child will undergo radiotherapy until the 
point when their treatments have finished. It also encompassed the time 
they spend on the children’s oncology ward and doing different activities 
that make up their radiotherapy experience, in addition to their time at the 
radiotherapy department. Additionally, this project paid special attention 
to the parents’ experiences, as they often go through this process together 
with their child. This 3-year research project was funded by the Swedish 
Children’s Cancer Foundation (Barncancerfonden).

The DUMBO project was multi-sited, with three different cancer centers 
within Sweden participating in the project – Akademiska Children’s 
Hospital in Uppsala, Karolinska University Hospital in Stockholm, and 
NUS in Umeå. All three of these hospitals have dedicated oncology wards 
for children, although their radiotherapy treatment rooms are the same as 
those used by the adults.

Karolinska University Hospital hosts Sweden’s largest cancer clinic, and 
treats oncology patients at special radiotherapy departments at Karolinska 
in Solna, and Stockholm South General Hospital. This project collaborated 
with the radiotherapy department at Karolinska Solna, which has eight 
linear accelerators for external radiation therapy, a CT machine and a 
conventional simulator for preparatory tasks. Akademiska Hospital’s 
Radiotherapy Department hosts four linear accelerators as well as a CT 
machine and a simulator. There are over 30 staff members working at the 
department, and they treat approximately 100 patients each day.

In this project, I worked in close collaboration with twelve master’s level 
interaction design students from Umeå Institute of Design, as well as 
nursing researchers and radiation oncologists from Umeå University, 
Uppsala University, and the Karolinska Institute. Additionally, nurses 
and doctors from the radiation departments and the Children’s Oncology 
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Wards at each of the three hospitals were very present and actively 
participated in both the project’s research and design processes. 

POIS Project
The third project in this thesis, POIS, was a six-month research project 
conducted while I was interning at an international medical technology 
company located in the United States which develops both software and 
hardware used in treating patients with radiotherapy. The POIS project’s scope 
was slightly different from PERT and DUMBO in that it was focused around 
the information needs of adult cancer patients as they go through radiotherapy, 
rather than their treatment experiences. The breadth of this project was also 
broader than PERT and DUMBO because it looks at the patient experience 
from the initial treatment consultation to survivorship. However, its scope was 
narrower because of its specific focus on patient information needs, and what 
happens during the patients’ one-on-one meetings with their care providers. 
This project was also uniquely different from the other two projects, in that it 
was funded by a company rather than a research grant, and the research was 
conducted within a corporate environment. 

In comparison to PERT and DUMBO, there was no specific clinical 
research site that I collaborated with for this project. I did have the 
opportunity to visit the Radiotherapy Department at the Community 
Hospital of the Monterey Peninsula (CHOMP) and talk to some of their 
staff and patients; however, no formal relationship was established with this 
site. Instead, I had the opportunity to conduct interviews with radiation 
oncologists, patient educators and cancer survivors from hospitals across 
the US, as well as England and Canada. These connections allowed me to 
gather information about patient educational needs from a wide variety of 
perspectives and healthcare systems.

Looking at all three projects, the core of my research has been built around 
the PERT project, while project DUMBO and the POIS project play 
smaller, supporting roles in extending my understanding of the actors that 
shape the patient experience of radiotherapy. In Part 2 of this thesis, I will 
present the knowledge that I gained about patient experience from each of 
these projects. 
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Research Sites
While the research in this thesis has primarily been conducted at sites 
within Sweden, the POIS project’s research involved my talking with 
individuals being treated in other countries, including the US, Canada, 
and England. There are many differences between the healthcare systems 
in each of these countries which led to some differences in findings. 
For example, while Sweden, England, and Canada all have nationalized 
healthcare systems, the United States does not. This difference can 
influence patient experience in different ways, the most notable being 
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the differences in the cost of receiving healthcare between the US and 
countries with national healthcare. However, opening up this research 
to include sites and stakeholders from outside of Sweden allowed me 
to understand the actors that shape patient experience from multiple 
perspectives. As my research has been about understanding the actors that 
construct radiotherapy and their relations, this work is not site specific but 
rather action specific. As each of these sites provides a slightly different 
view into the radiotherapy process, which is relatively standardized within 
western medicine, it therefore makes sense that I have chosen to collect 
data from multiple sites. 

Stakeholders
There are many stakeholders involved in the research presented within 
this thesis: project managers, advisors, radiotherapy nurses and doctors, 
pediatric oncology nurses and doctors, researchers and design students. 
This work has been as much about navigating the tensions that can arise 
between myself and my collaborators and stakeholders, all with different 
needs interests and agendas, as it has been about studying the patient 
experience of radiotherapy.

There are two different groups of stakeholders within this thesis. The first 
group is comprised of the individuals that I have collaborated with in 
conducting and analyzing my research. In PERT, I worked closely with 
nursing researchers to analyze my research findings. In DUMBO, I worked 
with a team of nursing researchers and design students to conduct the 
research, analyze the findings, and create the design experiment that was 
implemented. And in POIS, I worked with my supervisor and the executive 
management team at the company I interned with, to develop my project 
so that it satisfied all of our research interests. It was with this group of 
stakeholders that I had to do the most negotiation, because my research 
interests did not necessarily align with their ideas about the research 
focus, how to conduct research, which methods to use, and what the role 
of design would take within the project. This is the nature of conducting 
research across disciplines, and I will discuss this topic further in the 
Methodology chapter as well as in the Studies section of this thesis, when I 
present the research done in each project.
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The second group of stakeholders are the individuals that contributed to 
the research as informants. This includes all of the nurses, oncologists, staff, 
patients and family members that participated in the research. It is these 
individuals that provided the data which makes up this thesis and drives its 
contributions. Each project has researched slightly different sets of actors 
within the radiotherapy care process, so that the informants change from 
one project to another. This is similar in approach to the way I have drawn 
on multiple research sites. Each new type of actor researched highlights 
a new set of relations with the patient during radiotherapy, and when 
composed together, form a map of the actors which shape this experience.

In this thesis, I have utilized the slightly different scope and framing of 
each of my three research projects, as well as their differing research sites 
and sets of stakeholders, to study the patient experience of radiotherapy. 
This variety in approach as well as methods proves important in 
understanding the complexity and multi-dimensional nature of the patient 
experience of radiotherapy.

Context
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In this chapter, I look to social and cultural theory to see how fields other 
than medicine have conceptualized what it means to be a patient. I present 
some of what has been written and theorized in the social sciences about 
the role of the patient within medicine and the relationships that they form 
with their care providers. I then look at theory on the role of the institution 
within healthcare and medical practice to understand how institutional 
structure can shape medical practice, influencing how care providers 
interact with patients, shaping their experiences of care. As radiotherapy 
is a highly technological practice, this thesis is also very interested in 
understanding how the medical technologies involved in this treatment 
process impact patient experience. Therefore, I also look at different 
theories on the social nature of technology to understand how these 
entities might influence the role of the patient within the care process. 

After covering the theories that I use in this thesis to help me identify 
and analyze the actors influencing the patient experience of radiotherapy, 
I shift to a discussion of design theory and the core concepts that I use 
to structure my research within this thesis. I present theory on the basic 
differences between scientific inquiry and design inquiry, and how design 
research can contribute to knowledge construction. 

3.1 The Role of the Patient

As this thesis is focused on patient experience, this necessitates that I 
look at what it means to be a patient in today’s healthcare system. In the 
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previous chapter, I introduced evidence-based medicine as the current 
dominant approach taken to diagnosing and treating illness and disease 
within western medicine. I also introduced a new approach coming from 
nursing research called person-centered care, which claims that evidence-
based medicine is inadequate because it fails to account for and attend to 
the patient as an individual. 

In this section, I will look to theory generated by social science researchers 
in order to help me understand some of the social forces that can shape 
patient experience. First, I present Talcott Parsons’ ‘sick role’ theory, which 
describes a shift in social roles and responsibilities that occurs when an 
individual becomes sick and accepts becoming a patient (Parsons, 1951). 
Parsons’ theory is particularly interesting because it talks about the 
relationship that is formed between the patient and their care provider. I 
then present the work of Annemarie Mol (2008), who provides a slightly 
different perspective than Parsons when investigating the relationships 
between the patient, their medical care, and their care provider. Mol 
problematizes the idea that patients are passive entities within the care 
process, and suggests how medicine might best support the needs of 
patients as they receive medical treatment.

The Sick Role
Talcott Parsons was a prominent American sociologist who produced a 
general theoretical system for the analysis of society that came to be called 
structural functionalism. In 1951, Parsons wrote a book called The Social 
System, and dedicated an entire chapter to analyzing the social structure of 
‘modern medical practice’ (Parsons, 1951, pp.288-322). In this chapter, he 
applies a sociological perspective to illness in modern western society, and 
introduces the idea that being sick is more than just a physical condition; 
it has a social component to it as well, which he calls the ‘sick role’. Parsons 
suggests that illness is a state of disturbance in the normal functioning 
of an individual, and thus should be viewed as a special type of ‘deviant’ 
behavior, because it disables the sick individual from fulfilling their normal 
social obligations. 

Within his theory, Parsons suggests that medical practice has arisen within 
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society as a mechanism for coping with the illnesses of its members, 
involving a set of institutionalized roles and relationships that are enacted 
by both the patient and their care provider, the ‘physician’2. Within 
Parsons’ social system, the prevailing attitude towards illness is that it is 
an inherently undesirable state. Illness is measured by one’s incapacity to 
participate in everyday social responsibilities; one’s health is seen to directly 
equate to one’s capacity. Because illness can be reversed or controlled by 
proper medically prescribed measures, it is also viewed as a contingent 
and temporary state of being. As part of this system, it is the role of 
physicians to facilitate the recovery of the sick person back to their ‘normal’ 
functionality. 

Parsons’ postulates that the ‘sick role’ is employed as an alternative to the 
normal role of an individual in society during their illness. According to 
Parsons’, there are four institutionalized expectations that must be met to 
satisfy the social requirements of relinquishing one’s normal role in society 
and donning the ‘sick role’. They are as follows:

1. The sick individual is exempt from their normal social responsibilities,  
 relative to the nature and severity of the illness. This exemption requires  
 legitimation by the physician.
2. The sick person cannot get well alone, without help. He is therefore  
 exempt from the responsibility of curing himself. He is in a condition  
 that must “be taken care of ”.
3. The state of being ill is undesirable, and the sick individual is obligated  
 to want to “get well”. 
4. The sick individual is obligated to seek out technically competent help,  
 i.e. a physician, and cooperate with him in the process of trying to get well.

It is in this last expectation that the role of the individual as a patient 
becomes articulated by Parsons. In seeking and receiving help for treating 
their illness from professional caregivers, the sick person becomes a 
patient, a role which has its own set of structured obligations. It imposes 
responsibility onto the sick individual to work in cooperation with their 
professional care provider towards the common goal of returning them to 
health. It also requires that the patient accept the infrastructure in which 

2. I have put physician in quotations because this is the main term that Parsons 
uses. In reality there are many other types care practitioners that have structured 
roles and relationships with the patient within healthcare.
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their care is given. The patient is expected to defer to their physician to 
define the form of care that will be provided, to accept treatment, and to 
adhere to the prescribed regimen for recovery. 

The form of care that the patient receives can vary greatly, from requiring 
him to expose himself as a passive object to the manipulations of the 
healthcare provider, as would be the case if surgery was required, to 
assuming responsibility for taking a more active role in his health care, 
which would be necessary if he were prescribed a change in diet or a fitness 
regimen. Regardless of what the physician’s prescription for returning 
the patient back to health, the overarching structure of the relationship 
between the physician and the patient that Parsons’ lays out is one 
characterized by an asymmetrical hierarchy, where the patient defers to the 
expertise of the physician and is dependent upon their ministrations to get 
better.

Parsons’ assertion that there is an asymmetrical relationship between the 
patient and the physician suggests that there is a power imbalance between 
these two actors. It has been argued that one of the consequences of this 
asymmetric relationship is that “in the relationship between healthcare 
providers and patients, providers dominate” (Dubberly, Mehta, Evenson, 
& Pangaro, 2010, p.56). Furthermore, these roles have become so deeply 
embedded within the healthcare system that it has been written into 
medical language and metaphor. Professionals ‘care for’ patients. Their 
proposals are ‘prescriptions’ and ‘physician’s orders’, and patients who 
do not take their medicines or don’t agree to their physician’s treatment 
suggestions are considered to be ‘uncompliant’ (Dubberly et al., 2010).

While Parsons was one of the founders of structural functionalism, a 
framework for building theory that sees social institutions and their 
structures act as the defining factors which shape society (Kingsbury & 
Scanzoni, 1993), I personally do not prescribe to this perspective. However, 
in relation to my thesis, I have found some of Parson’s ideas about the role 
of the patient within society and medicine to be helpful in analyzing my 
research findings, particularly the asymmetrical nature of the relationship 
between the patient and their care provider. For example, if evidence-based 
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medicine shifts focus away from the patient as an individual to their body 
and their disease, and the role of the physician is prioritized over that of the 
patient within healthcare as suggested in Chapter 2, it is understandable 
that the patient and their needs would also be deprioritized by the medical 
technologies used to treat them. 

In the next section, I will look to the work of ethnographer and philosopher, 
Annemarie Mol, to gain a slightly different perspective on what it means to 
be a patient and what ‘good care’ within medicine looks like. 

The Logic of Care
In her book, The Logic of Care (2008), Annemarie Mol discusses the 
question, ‘what is good care’, by looking at diabetic patients, the products 
they use, and the forms of care they are given. At the beginning of her 
book, Mol presents some commonly accepted ideas about what it means 
to be a patient, i.e. if a patient goes to see a doctor, they will often be 
observed, touched and tested, without being given the chance to speak for 
themselves. According to Mol, patients are perceived as being “treated as 
objects and made passive”, and this is considered to be “very bad practice 
and should be stopped” (Mol, 2008, p.7). These statements align both with 
Parsons’ notions of the asymmetrical hierarchy between the physician and 
the patient, and the push for person-centered care to attend to the patient 
as an individual.

In response to the perspective that patients are being treated as passive 
subjects, the suggested solution within healthcare to this problematic 
role has been to give patients the power of choice over their medical care. 
The argument used to support this position is that “patients deserve to be 
heard. They should be respected as subjects who have the right to make the 
crucial choices about their own lives for themselves” (Mol, 2008, p.6). In 
theory, choice seems like a good solution to improve patient engagement 
and power within medicine. Indeed, many healthcare companies that 
manufacture medical devices and pharmaceutical drugs have shifted their 
attention away from care providers to patients as their target audience 
for advertising. For these companies, giving the power of choice to the 
patient turns them into consumers. However, Mol argues that while 
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choice may be a great ideal, it only works in situations in which people 
are indeed able to make their own choices. Unfortunately, patients often 
lack this ability, due to their physical and/or mental capacity when they 
are seeking medical care. Furthermore, when patient choice is emphasized, 
the patient must make decisions about their care and accept responsibility 
for these decisions, for better or worse. This can put a lot of stress upon 
the patient because they need to consider their different options, weighing 
the advantages and disadvantages of each, which can be especially difficult 
without the proper knowledge to make an informed choice. While care 
providers are educated and trained to understand the complexities of 
medicine, the patient is not. As a result, Mol suggests that the ‘logic of 
choice’ does not actually provide good care to the patient.

Not only does Mol see patient choice as a problematic solution to increase 
the power and activity of patients within healthcare, she questions the 
very assumption that patients are passive. Mol suggests that in healthcare 
practices, patients actually take quite active roles in their care by 
participating in the various kinds of activities that make up health care, 
such as attending doctor’s appointments, filling prescriptions, and taking 
their medicines. According to Mol, what should be considered is not how 
active the patients are, but what kinds of activities they engage in. Mol’s 
argument that patients are active in care is supported by a later publication 
written by Parsons (1975), where he revisits his concepts on the patient-
provider relationship. In it, Parsons argues against the implication that 
patients are purely passive within this relationship, and are only seen and 
treated as objects of manipulation. Instead, he suggests that patients do 
participate in this relationship. Parsons highlights acceptance of treatment 
as one type of active participation in their care, and he suggests that a 
patient’s activity can extend beyond this. According to Parsons, the less 
acute the medical situation, the more likely it is that patient participation 
will be substantial. 

Building the ‘choice’ argument further, Mol problematizes the shift that 
companies have made to turn the patient into a consumer, i.e. of medicine, 
healthcare devices, hospitals, etc. She argues that care is not a transaction 
in which something is exchanged, as is the case in a consumer relationship. 
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Instead, it is a process with no clear boundaries. It is made up of multiple 
interactions between participants, where action moves back and forth 
between actors, as part of an ongoing, open-ended process which is shaped 
and reshaped depending on its results. Furthermore, the care process 
involves a team of professionals, machines, medication, bodies, patients, 
and relevant others. Professionals and patients jointly act together, over 
time, in various ways. Rather than engaging in a transaction, they interact, 
shifting the action around so as to best accommodate the demands of the 
disease with the habits, requirements, and possibilities of the patients’ daily 
life. The responsibility is shifted from one person to a network of actors, 
some human some not. Care tasks are shared in a variety of ways, and they 
change. According to Mol (2008, p.26), “the art of care is to figure out how 
the various actors involved in the process might best collaborate in order to 
improve, or stabilize, the patient’s situation.” 

I use Mol’s ideas around care to support my argument in this thesis that 
patient experience is a composition of many different actors. In her book, 
Mol acknowledges that healthcare is not simply the result of patient 
interactions with their care providers, but is also constructed by the 
technology used to diagnose and treat. She argues that while treatment 
technologies are often considered to just be tools and a means to an end, 
this functionalistic perspective fails to acknowledge that these technologies 
can have unexpected effects and can shape our expectations of what 
treatment is and how it is given. 

If I link this argument to Foucault’s (2012) ideas around how medical 
practice shapes our understanding of the human body and illness presented 
in Chapter 2, then it makes sense that the tools used in this practice will 
also participate in shaping this understanding. For example, the advent of 
x-ray imaging technology allows doctors to see inside the body without 
cutting into it, changing medical practice and the view of its practitioners. 
If technology can change the way in which physicians view the patient then 
it follows that the use of these technologies can influence the relationship 
between the patient and provider. The theories of Mol and Foucault have 
helped to shape my understanding of technology as an influential actor 
within the patient experience, which is a concept that plays an important 
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role in the analysis of my research. This perspective also helps me to begin to 
answer my primary research question, how is patient experience shaped by 
different actors, which together construct the radiotherapy treatment process? 

In thinking about the patient experience as a composition, shaped by 
multiple actors, both Parsons and Mol highlight the importance of the 
interactions between the patient and their healthcare provider. Mol 
calls attention to the role that technology and medicine can play in this 
relationship, and at the same time suggests that there are other actors 
which also influence the patient experiences of healthcare. In this thesis, 
I used these theories to help me understand what actors and relationships 
I might want to pay particular attention to in my research. I also drew on 
their ideas to help bring depth to the analysis of my research findings. 

While Parsons and Mol call attention to care providers and technology as 
actors which can shape how a patient receives care, Parsons also suggests 
that the patient-provider relationship is influenced by ‘ institutionalized 
expectations’. In the next section, I will investigate the concept of the 
institution and its role in shaping the patient experience further.

3.2 The Role of the Institution

Thus far, in this chapter you have been introduced to concepts about the 
role of, and relationship between, patients and care providers. Another 
topic that has been mentioned, but will now be more thoroughly examined 
is the idea that healthcare is a social institution. In his work, Parsons 
(1975) also discusses how the medical care that a physician provides can be 
shaped by institutional structures. Based on the idea that institutions can 
shape healthcare and its practices, thereby shaping the patient experience, 
I decided to examine existing theories on institutions to understand how 
they influence practice and actor relationships. 

According to Parsons (1975), the patient-provider relationship cannot 
be recognized as a fully symmetrical relationship because there is a built-
in institutionalized superiority of the role of the physician to that of the 
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patient. According to Parsons, the role and responsibilities of a physician 
are regulated, which means that there is a series of institutional structures 
put in place to assess the ability of an individual to become trained 
and certified as a physician. A physician’s competence as a healthcare 
professional is evaluated on three principal grounds. First, the physician’s 
capacity in regards to intelligence and moral integrity. Second, the 
physician’s technical knowledge and skill gained from formal training 
and experience. And third, the physician’s willingness to take on the 
responsibility of acting as a trustee of the health interests of the patient. By 
successfully completing the accreditation process, a physician is deemed 
worthy of being entrusted with the responsibility of preventing, curing, 
and mitigating the severity and consequences of illness in patients. Once 
certified, the care of the sick becomes the physician’s civic and professional 
responsibility.

Parsons also argues that healthcare in modern western societies has come 
to be organized around this asymmetrical hierarchy, with the physician 
on one end of the spectrum as being the highest grade of certified expert 
in healthcare, and the patient on the opposite end of the spectrum as a 
layperson, an individual seen as being unable to help themselves. While 
these matters are complex, and the situation is far from static, Parsons 
suggests that this inequality is inherent to our medical system in the 
following statement:

“I fail to see how it is at all possible to eliminate the element 
of inequality. To go too far in attempting to do so would surely 
jeopardize the therapeutic benefits of the vast accumulation of 
medical knowledge and competence which our culture has built up 
over a very long period of time.” (Parsons, 1975, p.272)

The education and certification of the physician are two institutional 
structures which Parsons calls attention to in his writing, and argues are 
fundamental to the hierarchy observed between the physician and the 
patient. However, these are not the only institutional actors which can 
shape the role of the patient and their experience of healthcare. In Chapter 
2, I presented Foucault’s ideas on illness and the body. In his book, The 
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Birth of the Clinic (2012), Foucault also introduces the hospital, the site 
of medical practice, as an institution. In the next section, I will delve into 
Foucault’s theories on medical institutions, and then look at sociological 
neoinstitutionalism to get a sense of the differing sets of ideas about the 
role of institutions on people and society. 

Institutional Theory
According to Foucault (2012), the way we perceive the world and the way 
we classify things depends on codes that govern our thinking, but these 
codes and rules are by no means set. They may fix our view of the world 
at any given time, but shift over time, adapting to changes in practice. 
This makes sense, when thinking about how our understandings of illness 
and the human body have changed over time. Foucault rejected the idea 
that we can understand society in terms of psychological, functional, or 
institutional universals. Rather, he suggests that institutions arise out of the 
more or less random interaction of numerous micro-practices, and exist 
as a consequence of being constantly recreated through these activities 
and processes. He theorized that the modern state and its institutions are 
maintained by the mundane and everyday activities and processes by which 
things are classified, done, and produced throughout society, not by any 
overarching and coherent principles. One example that Foucault uses to 
exemplify this concept are local programs of governance within hospitals 
which are used to inform the behavior of hospital employees, providing 
structures for the perception and evaluation of things, and in doing so, 
solidify the hospital as an institution. Foucault’s theory about institutions is 
quite similar to his thoughts on how practice shapes our perceptions of the 
body and illness. In this case, practice shapes and formalizes institutions.

Foucault primarily saw institutions as structures that act upon and through 
individuals, and that they are created by shared practice not individual 
action. However, a historical review of institutional theory discusses 
how ideas about institutions changed with the rise of policy-oriented 
conceptions of social life, and the notion of people being individual actors, 
(Meyer, 2008).This led to a rise in ideas about society being made up of 
and produced by active, purposeful, and rational actors which shape social 
practices and institutions, and can drive social change (Meyer, 2008). 
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Comparing these two perspectives, Foucault’s view on society is that group 
action builds and maintains institutional structures, while the other sees 
individual agency being the most important shaper of society. 

From these two opposing positions, new theories on institutions arose, 
providing models that envisioned individuals and groups as embedded in 
larger structures, with each exerting influence upon each other ( Jepperson, 
2002). The core ideas of modern sociological institutionalism take a stance 
that is located somewhere between Foucault and a completely individualistic 
society, where actors are viewed as both substantially empowered and 
controlled by institutional contexts. It has been suggested that, 

“Institutionalization is a product of the political efforts of actors to 
accomplish their ends, and that the success of an institutionalized 
project and the form that the resulting institutions takes depend on 
the relative power of the actors who support, oppose, or otherwise 
strive to influence it” (DiMaggio, 1988, p.13). 

Within neoinstitutionalism, individual actors have socially conferred rights 
and responsibilities, and the agency to represent their interests. However, 
within this framework, actorhood is seen as being scripted by institutions 
and their structures. As a result, the relationship between actor and 
action is no longer a simple causal one because both are considered to be 
guided by institutional scripts (Scott, 2008). This new conceptualization 
of institutions incorporates a tension between structure and actor agency 
(Sewell, 1992). 

From these different perspectives on institutions, the following points 
have become clear to me. Institutions are created out of collective action, 
and in doing so begin to provide structure to this collective action. Actors 
and their practices can shape the structure of an institution, but the same 
is true of an institution, which can influence the actions of the actors that 
interact with it. Institutions are complex. Within medicine, they provide 
a way to professionalize and standardize medical practice, guiding and 
framing the action of care providers at different levels. The influence of 
these structures may be indirect, by shaping the ways that healthcare 
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providers care for and provide treatment to patients, or they may exert 
direct influence upon the patient by structuring how the patient interacts 
within the clinical environment. 

Taken together, the work of Parsons, Foucault, and institutional theory 
suggests that institutions are yet another factor that can contribute to shaping 
the patient experience of healthcare. I find these ideas to be particularly 
relevant to my thesis because I have primarily conducted my research 
within Sweden, a country with a nationalized healthcare system. This 
nationalized system means that advanced cancer treatments are connected 
to and regulated by political bodies at the municipal and governmental level. 
Additionally, I have drawn on these theories when analyzing my research 
findings, specifically within the PERT and POIS projects. 

While this section has focused upon the role of institutions in shaping 
healthcare practices, in the previous section, the work of Mol (2008) provides 
support for the idea that medical technologies can also play an influential 
role in shaping the patient experience. In the next section, I will take a closer 
look at technology and its role in structuring patient-provider interactions, 
drawing on the rich body of knowledge that has been generate within 
Science and Technology Studies (STS) on the topic of technological agency.

3.3 The Role of Technology

Mol’s ideas about the agency and actorhood of medical technologies in 
healthcare and medicine led me to investigate this concept further. In 
order to understand the role that technology can play in shaping patient 
experience, I first looked to Actor-Network Theory to understand how 
technology can be considered an actor with agency in the same way that a 
patient or care provider can have agency within healthcare. 

Technology as an Actor with Agency
Actor-Network Theory, commonly referred to as ANT, is an approach to 
social theory and research, originating in the field of science studies, which 
treats objects as part of social networks. Developed by STS scholars Michel 



57

Callon (1986) and Bruno Latour (1996, 1999, 2005), the sociologist John 
Law (1992, 1999), and others, ANT is well known for its theory that 
nonhumans (i.e. technology or institutions) can be viewed as actors with 
agency. ANT considers both human and non-humans to be actors within 
a network, and argues that a researcher should employ the same analytical 
and descriptive framework when studying technology as they would when 
studying humans. Within ANT, an actor is defined simply as something 
that acts or to which activity is granted by another, and reality is understood 
in terms of networks of agents that interact in diverse ways (Latour, 1996; 
Callon & Latour 1981). According to Callon (1987, p.93), “an actor-network 
is simultaneously an actor whose activity is networking heterogeneous 
elements, and a network that is able to redefine and transform what it 
is made of;” therefore, everything can be considered both an actor and a 
network – it is simply a matter of perspective. Finally, ANT argues that 
both humans and non-humans actors must be understood within a network, 
where their identity is defined through their interactions with other actors.

Within this thesis, ANT provides a frame for thinking about the 
interactions that take place between the different actors I observe 
in radiotherapy; human, technological, and institutional. The 
conceptualization of these actors being networked, influencing each 
other through their relations, also plays a crucial role in this dissertation. 
Researchers who work with ANT often also treat it as a methodological 
approach. Their work is characterized by an exclusive emphasis on case 
studies and empirical observation, leading to situations where researchers 
simply report what they see and focus is placed solely upon mapping 
relations (Cressman, 2009). While I do not formally engage with ANT 
methodologically within this thesis, I do use it as a guide in my research 
to identify the different actors which make up the patient experience of 
radiotherapy, and map out their relationships to each other. However, where 
ANT researchers often limit their research to observing and mapping 
networks and actors, this dissertation both observes and intervenes into 
the ‘sociotechnical actor network’ of radiotherapy, something that I discuss 
more thoroughly in the coming Methodology chapter. In my research, 
ANT provides a structure for thinking about patient experience in terms of 
actors and their networked relations. 
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Social Shaping of Technology
Building upon ANT’s premise that technology should be considered 
an actor with agency, this thesis also draws on STS theory about how 
technology is shaped by social forces in order to understand how a 
technology might actively shape the roles and relations of the actors that 
interact with it. According to Akrich and Latour (1992), all technological 
artifacts carry with them an inscribed set of behaviors that are embedded 
within the technology itself, as a direct result of it being a created entity. 
These inscribed behaviors create spaces of possible actions for the actors 
which interact with the technology, which can restrict and enable certain 
behaviors. Latour’s ideas are further supported by Akrich (1992), who also 
argues that technological objects have the ability to enable or constrain 
human relations. She suggests that technologies can define the framework 
of the actions they enable, as well as the individuals they interact with 
and the space they inhabit. Consequently, technologies have the ability to 
attribute specific actions and responsibilities to their users, creating new 
roles or reinforcing existing ones (Akrich, 1992). Drawing on Stolterman 
and Prinz (1999, p.7) to extend this idea further, not only does “technology 
restrict and enable certain behavior,” but also “the way that it does this 
has a strong impact on how we will use the technology and how we will 
create a social entity around it.” Taken together, these theories suggest that 
medical technologies can both constrain and frame the interactions that 
individuals have with them, influencing how they are used and how they 
are incorporated into the healthcare system.

From a slightly different perspective, technology can be seen as an innately 
social construction. Grint and Woolgar (1992, p.373) propose that “a 
technical object can only exist as a result of prior social constructions and 
social actions.” A perfect example of the effect of society on technological 
development is the refrigerator. According to Ruth Schwartz Cowan 
(1985) in her essay, “How the refrigerator got its hum”, the electric 
refrigerator won out over the gas refrigerator on the market, for social 
reasons, not because there were any inherent deficiencies in the gas 
refrigerator. Gas refrigerators were both more efficient and durable than 
electric refrigerators due to their lack of motorized parts; they were even 
known as ‘the common sense machine’. However, electric refrigerators 
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became the household standard due to the social and economic power of 
the electrical companies who promoted it at the time, especially General 
Electric, who had a lot of sway with appliance salespeople and could 
spend more money on advertising and public relations. In the case of 
the refrigerator, social factors directly influenced which version of the 
technology became the market standard. 

The Politics and Morality of Technology
Technological development is often discussed through a deterministic lens, 
as though the end result were inevitable. It projects the technical logic and 
superiority of the finished object back into the past as the reason for its 
development, which is often not the truth behind its development. This 
type of restrictive thinking not only minimizes the different social factors 
at play in the development of technology, but it also stifles one’s abilities to 
imagine all of the different possible futures that could have been true for 
the technology. 

In the book, Between Reason and Experience, philosopher of technology, 
Andrew Feenberg, investigates how technology is developed and the ethics 
involved in this process (Feenberg, 2010). Feenberg employs a constructivist 
view to technological development and argues that technologies do not 
have pre-determined functionalities and that their development is not 
unilinear. He suggests that the possibilities around technology are multiple, 
and that the functionalities of a technology are discovered over the course 
of development and use. From this perspective, Feenberg argues that rather 
than technological determinism driving the development of technology, 
it is society which makes choices about which technologies are developed, 
how we make use of them, when we make use of them, and if we make 
use of them. The story of the electric refrigerator in the previous section 
provides one example of how society can shape technological development. 
It is not just society, but social power that Feenberg sees as playing a strong 
role in the development of technologies. He suggests that technologies 
incorporate the results of social and political decisions, and that these 
decisions are often biased by unequal power relations and thus favor 
one actor’s values over another. According to Feenberg, and supporting 
the ideas presented earlier in this section, technologies shape their users 

Theory



60

through privileging certain dimensions of human nature over others. The 
action spaces that technologies provide shape the actions and script the 
behaviors of the individuals that interact with them, both directly and 
indirectly. From Feenberg’s perspective, the way in which technology 
is shaped by social motivations can be considered both a political and 
ethical act. Politics is perceived to be based on rights, while technological 
development is often perceived to be knowledge driven. However, when 
‘knowledge’ is held by only a few actors, i.e. medical professionals, and 
decisions about technological development are made privately, the line 
between technological development and politics becomes blurry.

Referring back to Mol (2008) and her ideas on the role of technologies in 
healthcare, she suggests that the technologies which provide care are never 
neutral objects. They are made with the express purpose of contributing 
to improving lives, and as a result, they incorporate some notion of 
what counts as an ‘improvement’, as well as the societal notions of what 
‘treatment’ is, and how it should be provided. Technologies shift both 
the practical and moral frameworks of our existence, and technological 
struggles arise when individuals find that important aspects of their 
humanity are not well served by a technology. According to Feenberg 
(2010), these technology struggles resemble political struggles, where 
individuals advocate for the possible reconfiguration and transformation 
of technology to accommodate actors excluded from the original design 
network. Furthermore, Feenberg suggests that the democratization of 
technology and technologically mediated institutions is essential to 
recovering the mediating power of ethics within this development process. 

In the book, Moralizing Technology: Understanding and Designing the 
Morality of Things (2011), Peter-Paul Verbeek supports the theories of 
Mol and Feenberg by arguing that morality can be found in non-human 
entities, not only human ones. According to Verbeek (2011, p.1), the active 
participation of technology in our daily lives has an important moral 
dimension, and that “ by helping to shape human actions and experiences, 
technologies also participate in our ways of doing ethics.” Verbeek reiterates 
Mol’s standpoint that technologies are not neutral instruments. He 
suggests that while medical devices make it possible to detect and cure 
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disease, in fulfilling their function, these devices shape what we do and how 
we experience the world, and in doing so, they actively contribute to the 
ways we live our lives (Verbeek, 2005).

Together, these different theories paint a picture of technology as an actor 
with as much social agency as any human actor or institutional structure, 
and has the ability to shape the roles and relations of the individuals that 
interact with it. Even more than this, through their creation, technologies 
are embedded with social values and have both political and ethical 
dimensions. In this thesis, I use these theories to help me understand and 
analyze the impact that medical technologies have on the patient experience. 

3.4 Design Foundations

In the previous three sections, I have looked at theories on the role of the 
patient, physician, institution, and technology which I utilize to help me 
identify, analyze, and reconfigure the different actors shaping the patient 
experience of radiotherapy. In this section, I shift my focus to design theory 
and the foundational ideas which structure my research and design work in 
this thesis. 

Design has been defined as many things, from instrumental problem 
solving (Simon, 1973) and plan-making (Rittel, 1987), to a kind of making 
involving complexity, synthesis, and the ability to put things together and 
bring new things into being (Schön, 1987). These disparate and broad 
definitions makes it hard to pin down what design is, but points to design 
as a problem-solving approach. Schön provides us with a concept of 
the designer which helps to tie these perspectives together. He suggests 
that the designer is an individual who converts indeterminate situations 
to determinate ones, and who constructs and imposes a coherence of 
their own on uncertain, ill defined, complex and incoherent situations 
(Schön, 1987). In simpler words, a designer is someone who can look at a 
problematic situation, imagine how it could be different, and then construct 
their new version of reality. 
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“Our ability to design determines our humanness… Our ability 
to imagine that-which-does-not-exist-yet... It is the first tradition 
among the many traditions of inquiry and action developed over 
time.” (Nelson & Stolterman, 2003, pp.9-10)

Despite the widely shared view that the ability to design is an innate 
human skill, the development of Design as a unique field of inquiry 
does not have a long, well-developed scholarly history. Interest in design 
methods arose in the 1960’s from the need for novel, ‘scientific’ methods 
to apply to the unique problems surrounding World War II (Cross, 2007). 
In 1969, Herbert Simon established the foundations for a ‘science of 
design’, which he saw as an analytic, intellectually rigorous, empirical, and 
teachable doctrine about ‘the design process’. According to Simon, the 
correct solution to a well-structured design problem can be found through 
the application of an appropriate algorithm (Simon, 1973). However, this 
scientific approach to design methodology was rejected by many in the 
1970’s due to its mechanistic language and logical frameworks that were 
not seen to match the complexities of life. 

At the same time as Simon, Rittel and Webber (1973) were writing about 
design problems from a different perspective. They saw design problems 
as ‘wicked problems,’ which they define as problems that are impossible 
or difficult to solve because they are incomplete, contradictory and have 
changing requirements that are often difficult to recognize. Issues such as 
poverty, nutrition, quality of life, healthcare, and education all fall within 
Rittel and Weber’s definition of wicked problems. Furthermore, Rittel 
and Weber asserted that the ‘wicked’ nature of design problems are poorly 
matched to the techniques of science and engineering which dealt with 
Simon’s well-structured problems, i.e. those problems that have clear 
structures and solutions. 

Today, design inquiry is seen as a distinctly different process than scientific 
inquiry. In the book, The Design Way (2003), Nelson and Stolterman take 
up this point and discuss what they see as the key differences between these 
two modes of inquiry. Science is explained as an investigational process to 
reveal what is ‘true’ through careful observation and critical evaluation. The 
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right answer, i.e. the truth, is identified as an outcome of rational thought, 
using the protocol of scientific method. If something is deemed true, it has 
to be true in all cases and situations. As a result, scientific output is general 
and universal. Scientific inquiry is the most common form of inquiry, with 
a long tradition of development, vocabulary, historically defined frames of 
reference, and well-known instruments of thought. In fact, one hallmark 
of our current technological age is society’s belief in the scientific method 
as the only valid method of inquiry for describing and explaining the world.
 
In contrast to scientific inquiry, Nelson and Stolterman (2003) identify 
design inquiry as being interested in what is ‘ideal’ and what is ‘real’ in 
the quest to create the ‘ultimate particular’. The ideal is focused around 
imagining how the world ought to be, and the real is grounded in the 
details and relationships of everyday life. Design practice is a process of 
combining the real and the ideal together in order to create the ultimate 
particular, i.e. the outcome of the design process which is unique and 
grounded in the real (Nelson & Stolterman, 2003). When comparing 
scientific inquiry with design inquiry, Nelson and Stolterman argue that 
no scientific approach can be used to create an ultimate particular because 
science is a process of discerning abstractions. The tools available to 
analyze data and information through the scientific method are calibrated 
for finding the true, and are not designed to handle the real. The real is 
continually being created, while the true is determined. Stolterman (2008) 
also argues that the tools available to analyze data and information through 
the scientific method are not designed to handle the ‘wicked’ and ‘messy’ 
problems of design practice, and that the objective principles of scientific 
methods and approaches are essentially unsuitable to apply within design 
practice due to their fundamentally opposed goals and preconditions.

The basic differences between scientific inquiry and design inquiry 
are based on fundamental differences in world views between the two 
disciplines. Much of the research done within the natural sciences 
carries an objectivist epistemology which maintains that reality exists 
independently of observation. This means that the individuals studying 
a certain behavior have no influence upon that action, their observation 
merely brings the truth to light. Additionally, the natural sciences often 
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employ a structuralist stance which argues that a small set of rules can 
account for an infinite number of objects, otherwise known as 'universal 
truths' (Fischer, 2007). An objectivist epistemology holds that a meaningful 
reality exists independently of consciousness and experience, and that 
entities carry intrinsic meaning within them as objects that we can discover 
through studying them. 

In contrast, much of design research carries a constructivist epistemology, 
which maintains that our knowledge of the world is always a human 
and social construction. Constructivism rejects the view that there is an 
objective truth waiting to be discovered. Rather, truth and meaning is 
constructed out of the engagement of our minds with the world. How one 
individual understands an object or behavior can be drastically different 
than another individuals understanding of it. The constructionist stance 
maintains that people construct meaning in different ways, even in relation 
to the same phenomenon. Designers generally conduct their research under 
the epistemological umbrella of social constructivism, acknowledging and 
emphasizing the need to study and understand people and their social 
interactions. Furthermore, most designers do not believe that there is a 
perfect design solution waiting to be discovered, especially when it comes 
to wicked problems. It can be argued that the constructivist standpoint of 
design stems from the 'wicked' and 'messy' nature of problems in real-
world practice. Nelson and Stolterman highlight this perspective in their 
statement: 

“We will never be able to ground design on the idea that the ‘right’ 
design is out there, embedded in reality and just itching to be 
discovered. To the contrary, design will always be about creating 
something that does not yet exist.” (Nelson & Stolterman, 2003, 
p.31)

This statement rejects technological determinism and the possibility that 
there is an objective, true design waiting to be brought into existence. It 
also emphasizes the active role of the designer, who imagines and brings 
into existence these new designs. 
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According to Schön (1987), when a designer attempts to design for a 
wicked problem, she must choose and name the aspects of the problem that 
will be paid attention to, since the messiness of the wicked problem makes 
it impossible to address it in its entirety. Within design, it is accepted 
that the designer’s personal interests, background, and history shape this 
‘problem setting’. If we look back to Verbeek’s ideas about the morality of 
technology which I present in the previous section, he not only suggests 
that technology is both moral and political, he also implies that the design 
and development of these technologies is an inherently moral activity. 
Verbeek suggests that “even if designers do not explicitly reflect morality 
in their work, the artifacts they design will inevitably play mediating roles 
in people’s actions and experiences, helping to shape moral actions and 
decisions and the quality of people’s lives” (Verbeek, 2011, p.90). 

Therefore, designers cannot help but shape moral decisions and practices 
through the material objects that they create, and the functions, action 
spaces, and scripts which they embed within these objects. As such, 
Verbeek suggests that “design should be considered a material form 
of doing ethics. Every technological artifact that is used will mediate 
human actions, and every act of design therefore helps to constitute moral 
practices” (Verbeek, 2011, p.91).Ultimately, designing is an ethical act.

In this chapter, I have attempted to lay out some of the basic theories 
that guide my work in this thesis. As a designer, I strongly believe that 
our understanding of the world is constructed through our interactions 
with other actors, and that we have the ability to shape and reshape 
these interactions, bringing about new understandings and ways of being 
through design. This perspective has shaped this thesis at its core, driving 
my interest in understanding how the patient experience of radiotherapy 
is composed, and reforming the relations that occur within this medical 
practice to better attend to the politics and ethics surrounding what it 
means to be a patient and receive care. 

In order to accomplish the aims of this thesis, I draw on theoretical tools 
from a wide variety of disciplines to help me understand what actors can 
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shape patient experience. I have pulled together theories which highlight 
the constructivist nature of social roles, institutional structures, and 
technological development, and how these actors – staff, technology, and 
institutions – can actively shape the role of the patient, their interactions, 
behaviors, and their relations to other actors within radiotherapy. Not only 
that, but these theories have been crucial in my seeing patient experience as 
a network of relations between various actors, both directly and indirectly 
acting upon and interacting with the patient.
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In the previous chapter, I present the ideas that form the foundations 
of my research as a designer, as well as the theories which I have used 
in this thesis to understand and analyze my research findings. In this 
chapter, I shift my focus to methods, and start with a discussion about 
the various research approaches one can employ as a design researcher. I 
focus specifically upon research through design (RtD) and constructive 
design research, a making-based approach situated within RtD, and discuss 
my research in relation to constructive design research and its research 
programs of the Lab, the Field, and the Showroom. 

Once I lay out the framing of my research within current design research 
methodological approaches, I present some of the basic differences between 
design research and scientific research, including notions of disciplinarity. 
I also discuss how medical researchers often employ methodological 
approaches that differ from those utilized within design research, and how 
I have approached working with mixed methods and dealing with potential 
methodological conflicts. I then walk through the three-dimensional 
mixed-method approach I have used in my research, consisting of 
quantitative, qualitative and design construction methods, and detail each 
method I have chosen to work with and why. I finish with a discussion of 
the composite methodological approach I have taken within this thesis 
generate a comprehensive understanding of the different actors which 
influence patient experience. 

METHODOLOGY

chapter

04
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4.1 Design Research Approaches

In the seminal paper, Research in Art and Design (Frayling, 1993), 
Christopher Frayling proposes that there are three distinct categories for 
research done under the heading of ‘artistic and design research’; research 
into art and design, research for art and design, and research through art 
and design. While there is much debate around these categorizations, as 
well as misrepresentation of Frayling’s original definitions of the types of 
research that is conducted within art and design, they serve as useful guides 
to show how varied the work done under the heading of ‘design research’ 
really is. 

I have created simple definitions of these three categories based on the 
work of Frayling (1993), Friedman (2008), and Johnson (2010):

Research into Design describes design research where design 
is the subject of inquiry. The design process is observed by the 
researcher, who generates knowledge about this process without 
engaging with it. 

Research for Design describes design research where design is 
the subject of inquiry and the method, with the end goal of the 
research being the designed artefact itself. 

Research through Design describes design research in which 
the researcher engages in the design process as a method to 
research their subject of inquiry. In taking a ‘research through 
design’ approach to design research, the researcher creates new 
knowledge within their subject of inquiry through the creation 
of designed artifacts.

In addition, Zimmerman, Stolterman, and Forlizzi (2010, p.312) describe 
RtD as the “process of iteratively designing artifacts as a creative way of 
investigating what a potential future might be”. And Jonas (2007) suggests 
that in taking an RtD approach, design is used as a method to research 
one’s subject of inquiry, with the objective of creating design knowledge. 



69

Within this research paradigm, new knowledge is created through an 
action-reflection approach. 

Design has been defined as many different things, but two definitions 
that describe design which I have found to be particularly relevant to my 
own research are Telier et al.’s (2011, p.45) definition of design as “the 
process through which new things are created”, and Schön’s (1987, pp.41-
42) definition of design as “a kind of making” which requires “the ability 
to put things together and bring new things into being”. What is being 
emphasized in both of these definitions is design’s ability to envision and 
create the ‘new’, i.e. something that doesn’t exist yet. 

The ability to create something new, to challenge existing structures and to 
propose ways that things could be done differently, has been crucial to my 
use of design within this thesis. As I have made explicit in the introduction 
of this dissertation, my research falls under the umbrella of RtD. I 
generate knowledge by conducting experiments with design prototypes 
in my research to study what happens to the patient experience when the 
actor relations within radiotherapy are altered or provoked. Within RtD, 
the type of engagement with the design process that I have done in this 
thesis fits the definition of constructive design research, a term coined by 
Koskinen, Binder, Redström, Wensveen and Zimmerman in their book, 
Design Research through Practice (2011). They define constructive design 
research as “research in which [design] construction becomes a key means 
in constructing knowledge” (Koskinen et al., 2011, p.5). Other terms used 
to describe this category of design research are practice-based or design-
led research (Brandt, Redström, Agger, Eriksen, & Binder, 2011, p.9 
Beginnings). Despite their overlapping definitions, these terms are all used 
to describe research that uses design construction and the creation of a 
tangible output to generate knowledge. Therefore, within this dissertation, 
I will use the term constructive design research to describe the work 
presented in this thesis because design construction plays a central role in 
the experiments that I conduct within each of my research projects.

Methodology
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Constructive Design Research Programmes
Koskinen et al. (2011) propose that the methodology of constructive design 
research is primarily shaped by three different programmatic approaches 
that can be taken when conducting this type of research. These programs 
influence the types of design processes that are engaged with, how the 
design outcomes are assessed, and the role these designs play within the 
research. They have named these three programs, the Lab, the Field, and 
the Showroom.

Within the Lab program, design action typically occurs in the form of 
building prototypes, testing and selecting concepts, and evaluating these 
prototypes. The prototypes that are constructed are seen as tangible 
hypotheses with which the researcher can draw valid and relevant 
conclusions from testing the different variables of the prototypes within 
a controlled environment, and assessing them through statistical analysis. 
Koskinen et al. (2011) suggest that the lab is useful for validation of studies 
of already fixed hypotheses, but less suited for exploratory/generative 
studies where research questions evolve. 

The design action that occurs within the Showroom is driven by debate, 
rather than statistics, as it is in the Lab. The Showroom program, with its 
foundations in critical design, generates design proposals and hypotheticals 
that aim to make people think, and it does this though materializing 
design ideas as proposals of what could be and disseminating them through 
exhibitions or publications. Instead of conclusions, researchers working 
within the showroom talk of disruptions and dialogue. What is key is 
the design researcher’s intention to create change in perspective and in 
dialogue, through the designed artifact. Researchers working within the 
Showroom hope that their designs will “inspire people and encourage them 
to see things differently, and open up new spaces for discussion.” (Parsons, 
2009, p.145) 

Within the Field program, design action happens secondarily to 
observation and asking questions. Conducting design research in the 
field means that research is taking place within a real-world context. 
Ethnography is often employed as a method to generate understanding 
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of the context first (with a focus on products and things), and then the 
insights generated from this initial research are used to drive the creation 
of design prototypes. These prototypes are then introduced into the 
research site and followed through observation and asking questions, to 
see how these new things shape the activities, thoughts and beliefs of the 
individuals being researched. Koskinen et al. (2011) highlight that the 
designs generated in the field are things to be followed in context. 

Looking across these definitions of the Lab, Field, and Showroom, the 
design prototype plays very different roles within these three design research 
programs. Depending upon which approach the researcher employs, 
their method for conducting and evaluating their design experiments will 
change. I see Koskinen et al.’s Lab-Field-Showroom research typologies 
as useful guides to highlight how varied design work can be within 
constructive design research, even if I do not necessarily agree fully with 
the categorizations they make. For example, it is easy for me to say that my 
research generally falls within the Field program because the research in 
this thesis is strongly grounded within a real world context, and the research 
approach that I have employed – observe first then design – is similar. 
However, some of the design prototypes that I have made and present in 
this thesis blur the boundary between Koskinen et al.’s Field and Showroom 
classifications. As a result, I do not believe that the work in this thesis 
is located within any one of these programs. Instead, I suggest that this 
research follows its own program, which is focused on how design action 
can shift actor relations rather than focusing on the site of design action.

While Koskinen et al.’s model presents three areas in which constructive 
design research can be situated, they provide little information about how 
this type of research is conducted. Because design research is so varied and 
it is difficult for individuals from more scientific disciplines to understand 
the work that we do, Bang, Krogh, Ludvigsen, and Markussen (2012) have 
attempted to map out the scientific process that occurs within constructive 
design research. They draw on terms regularly used within the scientific 
process, using concepts such as motivation, hypothesis, research question 
and experiment, in order to correlate the work done in constructive design 
research to that done in other fields. Within Bang et al.’s (2012) model, 
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the experiment plays a central role in driving constructive design research. 
Surrounding the experiment is an ongoing process of hypothesizing, which 
is framed by the overall motivation for the research and developed in close 
connection with the research question. The evaluation of the experiment 
and its knowledge contributions then feed back into the hypothesis and 
research questions. Throughout this thesis, I utilize Bang et al.’s model and 
its terminology to help me present the research that I have done. 

While it can be useful to draw on standard terms used within the scientific 
process to describe the work done in constructive design research, doing 
more than sharing terms can be complicated. In the next section I will 
look at traditional understandings of how research is conducted, and how 
different fields of research have different world views which can impact 
the way they conduct research. This was of particular relevance to my work, 
since I conducted constructive design research within a context that is 
highly shaped by medical and nursing research, and drawing on methods 
from these fields as well as the social sciences.

4.2 Scientific Inquiry versus Design Research

If we look at scientific understandings of research and data collection, 
there are three standard approaches to accessing data: observation, asking 
questions, and experimenting (Eikeland, 2006). The data gathered from 
each of these sources can be turned into information and transformed into 
knowledge by the researcher. The first two approaches to accessing data, 
observation and asking questions, are focused upon creating knowledge of 
what is, while the third approach of experimenting is about taking action in 
order to understand why things are the way they are.

There are many different approaches that a researcher can employ to 
observe, ask questions, and experiment. Two well established models for 
this are qualitative and quantitative research. Both engage with all three 
approaches to accessing data, but do so in very different ways because their 
world views are dissimilar. 
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In Chapter 3, I introduced the concept that there are basic epistemological 
differences between scientific inquiry and design inquiry. I bring this 
up again in this chapter because these basic differences in researchers’ 
perceptions of the world drastically shape the way in which they study 
it. For example, the objectivist view of scientific inquiry results in much 
of its research being focused upon generating data based on quantifiable 
measurements. This approach results in researchers using structured and 
validated data-collection instruments to study large populations, in order 
to identify statistically significant relationships which can be generalized 
and applied to other populations. These generalizations are considered to be 
truths about that population.

In contrast, the constructivist epistemology which has served to structure 
the way most of social science and design research is conducted, has 
resulted in the generation of research methods which focus upon collecting 
qualitative data – such as open-ended responses, interviews, participant 
observations, field notes, and reflections – which is analyzed for patterns, 
features, and themes that arise, in order to understand and interpret 
social interactions. The findings that result from this type of research are 
often particular or specialized to the population being studied and not 
generalizable to other populations. 

I believe in a constructivist world view, and I maintain this mindset 
within my research. The very central aim of this thesis is to study patient 
experience in order to understand how it is shaped by relationships with 
different actors. Therefore, the methodology I employ in my research is 
based around this core assertion, supported by the theories that I draw 
on, which emphasize the social construction of our roles, technologies, 
institutions, and knowledge. However, my focus on the patient experience 
of radiotherapy has also led to my utilization of research from medicine and 
nursing. My study of patient experience has required that I situate myself, 
and my research, at least partially within the field of medicine, a discipline 
that is strongly shaped by scientific tradition and an objectivist world view. 
As a result, I take a transdisciplinary approach to my research and the 
methods I use, which I will talk about in more depth in the next section.
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4.3 Transdisciplinarity in Design Research

Research disciplines often have distinct approaches to how they conduct 
their research, using a single, identifiable collection of methods informed 
by a single body of knowledge and shaped by the shared mind-set of the 
discipline. While this may be true of medicine or other well-established 
disciplines, design is often considered to be a transdiciplinary discipline. 

There are many terms that are used to describe research which attempts 
to work across disciplinary boundaries, and there is often quite a lot 
of confusion about the differences between them. In order to clarify 
where this thesis is situated disciplinarily, it makes sense to first define 
the terms that are used to discuss this type of work: multidisciplinary, 
interdisciplinary, and transdisciplinary. I lay out my definitions of these 
terms below, drawing on existing understandings of these terms to clarify 
their differences (Stember, 1991; Stein, 2007; Dykes, Rodgers, & Smyth, 
2009; Blevis & Stolterman, 2008). 

I define multidisciplinary as research where people from different 
disciplines work together within a certain problem space, each contributing 
with their disciplinary knowledge and working with their own distinct 
collections of methods. This approach acknowledges that there are 
differences between disciplines in methods and how the research is 
conducted, but doesn’t attempt to bridge them. 

I define interdisciplinary as research where there is a combination of 
two or more disciplines collaborating together within a certain problem 
space. With this approach, researchers integrate their knowledge and 
methods from each of their disciplines, and attempt to synthesize these 
approaches into something new. This approach is distinguishable from 
multidisciplinary in that the researchers work with combined collections of 
methods from the their disciplines.

I define transdisciplinary as an approach used to define research where 
researchers from different disciplines work together to create new 
conceptual, theoretical, methodological, and translational innovations 
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that integrate and move beyond discipline-specific approaches to address 
a common problem. This type of approach focuses on a broader goal, 
and transcends disciplinarity. Researchers use methods and disciplinary 
knowledge on an ‘as needed’ basis as they work within their shared problem 
space and in pursuit of their broader research goal (Blevis & Stolterman, 
2009). Transdisciplinary work is distinguishable from interdisciplinary work 
in that researchers go beyond combining methods from different disciplines 
to synthesize a research approach that is specifically tailored to investigate 
their research goal. 

Design’s broad focus on problem-solving without a particular defined set 
of methods or body of knowledge that it works from characterizes design 
as a transdisciplinary field of study. This is a slightly confusing argument 
because transdisciplinarity is used to describe research that is free from 
disciplinarity, so how can the discipline of design be transdisciplinary? 
It has been suggested by Blevis and Stolterman (2008; 2009) that 
interaction design should be seen as a transdiscipline, where the unifying 
characteristics of this transdiscipline are its focus on issues first rather than 
disciplinarily bounded bodies of knowledge and methods, and its shared 
values of openness, tolerance, and rigor. I suggest that these characteristics 
are not only true to interaction design research, and can be applied to 
design research in general and to my research specifically. What unifies 
design as a discipline is not the methods that it uses, but rather a shared 
interest in imagining futures; changing existing situations into preferred 
ones. Indeed, one model of design research has it involved in six different 
disciplinary domains − the natural sciences, humanities and liberal arts, 
social and behavioral sciences, human professions and services, creative 
and applied arts, and technology and engineering – where the level of 
involvement in these domains is dependent upon the focus of the project or 
the nature of the problem area being investigated (Friedman, 2003). 

Design researchers often draw on methods and theories from other fields 
to help them conduct their research, and which methods and theories 
they use is dependent upon the problem space they are focusing upon. 
For example, design researchers who are conducting fieldwork to study 
how people interact within a particular real-world problem space, often 
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utilize ethnography, a method which originated in the social sciences 
and anthropology, to generate a rich understanding of people and their 
behaviors within a certain context (Dourish et al., 2006; Koskinen et al., 
2011). Insights drawn from this understanding are then used to drive 
the creation of design prototypes. Other design researchers who study 
human-technological interactions might draw on ANT to broaden their 
understandings of a technology’s users and use (Potts, 2008). These are 
just two examples of how design researchers work with material from 
different disciplines to aid them in accomplishing a particular research goal. 
I present them here because they are of particular relevance to this thesis. 
However, there are many other examples of disciplinary border crossing 
within design research, such as design researchers’ use of embodiment 
theory to structure their work (Abrahamson& Lindgren, 2014), and the use 
of improvisation as a research method (Gerber, 2007). Design research is so 
varied in its approaches, methods, and theoretical groundings that it makes 
sense to characterize it as transdisciplinary, or as Blevis and Stolterman 
(2009) call it, a ‘transdiscipline’. Even the small niche of constructive design 
research where this dissertation is situated has three different research 
programmes according to Koskinen et al. (2011) – the Lab, the Field, and 
the Showroom – each with their own methodological approaches. 

The research presented in this thesis can be classified as transdisciplinary 
according to the definitions I present above. I chose to focus my 
research on a particular goal, i.e. understanding the patient experience of 
radiotherapy, rather than upon using a particular collection of methods 
or drawing from a particular body of knowledge from within design 
research. This choice led to my using methods and theory originating from 
within design, as well as drawing on knowledge, theory and methods from 
nursing and the social sciences. While this thesis is transdisciplinary in its 
methodological and theoretical base, the projects I have worked in have 
involved other forms of disciplinary collaboration as well. 

For example, the DUMBO project involved both nursing researchers and 
myself as a design researcher. While we worked together within the project, 
as researchers we took different approaches to how we collected our data 
and analyzed the findings. I drew on the nursing research material and 
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insights to help build and validate my own picture of patient experience; 
however, the nursing researchers remained disciplinarily segregated and 
had no interest in using my research material in their work. The type of 
disciplinary relationship that the nursing researchers took with me could 
best be described as multi-disciplinary, given the definition above. This is 
perhaps not surprising since nursing research is located within the scientific 
tradition and is more fixed in its disciplinarity than design.

Methodological Conflict
While transdisciplinary design research supports researchers’ use of theories 
and methods from different disciplines, there can be problems associated 
with the cross-application of approaches and concepts from other fields 
into design. Zimmerman and Forlizzi (2008) argue that it is very important 
for design researchers to pay attention to the foundational differences 
between research methods. Conflicting ontologies and epistemologies 
can make it difficult to know what frames of reference should be used for 
a given problem space, and it can be “unwieldy to juggle with multiple 
concepts, constraints and levels when analyzing a problem space” (Rogers, 
2002, p.23). Therefore, as a design researcher, it has been important to 
understand the different world views and disciplinary frames of the 
approaches I have used within my research in order to ensure that any 
possible conflicts have been accounted for. 

Most of the disciplines within the natural sciences maintain an objectivist 
epistemology. As a result, the forms of research that they engage with are 
focused upon finding truths about the world, and rely on generalizable 
findings and measurable data. In contrast, the qualitative and constructive 
methods that are often used within design, such as ethnographic fieldwork 
and prototyping, are grounded within constructivist foundations. 
How then should one handle the objectivistic nature of data gathered 
from quantitative methods, in relation to the data collected from the 
constructivist methods, if a design researcher chooses to engage with 
these methods? According to Brannen (1992a, p.33), when working with 
multiple methods, the researcher has to “confront the tensions between 
different theoretical perspectives while at the same time considering the 
relationship between the data sets produced by the different methods.” 
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Qualitative and quantitative methods can be productively used together, 
with each approach complementing each other. This type of research is 
commonly known of as mixed-methods. However, mixing-methods is not 
always easy, especially since qualitative and quantitative approaches are 
often presented as competing and contradictory to one another (Charmaz, 
2001). When employing a mixed-methods strategy and using both 
quantitative and qualitative approaches, each of these approaches provides a 
“distinctive kind of evidence” that when used together can offer a “powerful 
resource to inform and illuminate” one’s practice (Ritchie, 2003, p.38). 
Quantitative research is a useful approach for measuring and evaluation, 
while qualitative research is able to explore influences that are too complex 
or delicate to be captured through structured quantitative methods. 
Qualitative methods can be successfully combined with quantitative 
methods to investigate actors that may cause a phenomenon to occur as 
well as provide more detail or depth about the phenomenon being studied 
(Brannen, 1992b). However, when using qualitative and quantitative 
research together, it is important to recognize that each approach offers a 
unique perspective of the world and the material generated from the two 
approaches will not necessarily replicate each other (Ritchie, 2003).

In this thesis, I employ a mixed-methods approach to study the patient 
experience of radiotherapy. My social constructivist world view has 
influenced my choice to work with mixed methods because of my 
belief that patient experience is a complex social construct shaped by 
multiple factors and that it is not possible to generate a comprehensive 
understanding of this phenomena by studying it using only one approach. 
This stance is supported by the argument that in order to really understand 
people, we must generate thick data, which captures not just facts but the 
context of these facts (Krenchel & Madsbjerg, 2014). I have used mixed-
methods in my research to generate thick data about the patient experience 
of radiotherapy, and I have handled any tensions arising from my 
working with methods, grounded in different theoretical perspectives, by 
acknowledging the differences in perspectives between each of the methods 
and the characteristics of the information they provide. In the next sections 
I will go into more detail about my research methodology and the methods 
I use in this thesis.
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4.4 Three-dimensional Mixed-methods

The starting point of my doctoral research was the PERT project, and it 
was in this project that I decided to work with mixed-methods. When 
I began setting up my research plan for the project, I worked with an 
advisory group of doctors from NUS’s Radiotherapy Clinic and from the 
Nursing faculty at Umeå University. I already had a selection of qualitative 
methods that are regularly used within design research that I was interested 
in implementing within the project because of their well-known ability 
to capture rich details of experiences. I intended to conduct ethnographic 
fieldwork within the radiotherapy treatment environment to observe first-
hand how the treatment process worked, and distribute design probes to 
patients in order to gather personal stories and images from them about 
their experiences. 

However, it quickly became apparent that the radiotherapy doctors’ and 
nursing researchers’ ideas about what constituted research were drastically 
different from my own. The doctors wanted me to measure and evaluate the 
patient experience, looking for statistical significances. This is not surprising 
considering the differences in world-views and mind-sets between the 
medicine and design which I have discussed above. For example, medical 
research on patient experience generally focuses on measuring aspects of 
this experience, such as anxiety levels (Anderson, Karlsson, Anderson, & 
Tewfik, 1984; Frick, Tyroller, & Panzer, 2007). In contrast, design research 
generally focuses more on the qualitative aspects of this experience, such as 
patients’ opinions and stories of their treatment and care (Hegeman, 2010; 
Macdonald, 2012).

These differences in perspectives between myself and my collaborators 
presented an interesting opportunity for my research. While I had never 
previously worked with quantitative methods, the perceived value of this 
approach within the radiotherapy department and with my collaborators 
led me to consider opening up my research to include a quantitative study. 
For example, quantitative methods such as surveys are well known as 
being very good at dealing with big data and looking at differences at the 
population level. However, they are unable to provide detailed information 
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at an individual level. In contrast, qualitative methods are much better 
at providing rich detail about the experiences that take place at an 
individual or small community level but are much more difficult to use for 
evaluating differences between groups or measuring the occurrence rate 
of a phenomena. I understood that while quantitative methods could not 
take the place of qualitative methods within my research in providing rich 
details about the patient experience, they could be beneficial for sharing 
my research findings across disciplines. Additionally, there is existing 
precedence that quantitative methods have a place and value of their own 
within design (Purpa, 2003). 

In acknowledging the complexity of the radiotherapy environment and 
the multi-dimensional nature of patient experience, I hypothesized that 
when used together, these disparate methods might result in an approach 
to knowledge acquisition in my research that according to Nelson 
and Stolterman (2003, p.41) “is more synergistic, comprehensive, and 
integrative than the individual approaches taken in summation.” I saw that 
my research would benefit from including both qualitative and quantitative 
methods in my study of patient experience, and I decided to structure my 
research so that I utilized mixed-methods to study the patient experience 
of radiotherapy. 

Within this research, I have engaged with different methods as one 
might put on different lenses on a camera; a micro lens for capturing the 
rich details of a leaf pattern, a macro lens for viewing the forest, and a 
mid-range lens for capturing a few trees. I designed my mixed-method 
approach so that it could provide insights into the patient experience 
from a systemic, population level, down to the level of individual patients 
and care providers. However, I took this approach one step past the 
combination of quantitative and qualitative methods which characterizes 
most mixed-methods approaches by adding in a third dimension, design 
experimentation. Drawing on Eikland’s (2006) three traditional research 
approaches – observation, asking questions, and experimentation – I 
decided to utilize a mixture of methods which represent all three of these 
different approaches. I used qualitative methods to observe the patient 
experience of radiotherapy, and both quantitative and qualitative methods 
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to ask questions about this phenomena. I then chose to use design 
prototyping as a method for experimenting with the patient experience 
because this approach functions in a fundamentally different way than 
the other two approaches. Instead of observing or asking questions about 
the patient experience as it occurs within radiotherapy, I used design 
experimentation to propose alternative patient experiences and study 
responses to them to generate information about this phenomena. If we 
go back to the tree metaphor, this approach would be the equivalent of 
introducing something new into the forest (for example, a new species of 
insect) and studying what happens in response to the intervention. While 
this example is a bit extreme, it highlights how provoking an existing 
system might reveal aspects of a phenomena that were otherwise hidden to 
the researcher.

I chose to engage with design experimentation within my research because 
I was not satisfied with simply observing and asking questions about the 
patient experience. I was interested in challenging what I observed by 
proposing alternative forms of relations between the actors shaping this 
experience. According to Schön (1983, p.145), “to experiment is to act in 
order to see what the action leads to.” Much of the design work developed 
within design research is concerned with imagining what might be, with 
the intention of making the ‘right thing’ (Gaver, 2012; Zimmerman, 
Forlizzi, & Evenson, 2007). Design researchers work with observations 
and propositions, using what they have learned through their observations 
as a platform for their departures into proposing how things could be 
done differently. Instead of designed artefacts and technologies being the 
means and ends of the work, they can act as important research tools to ask 
questions and examine one’s hypothesis. 

Hallnäs and Redström (2006) use the example of opening a door to 
highlight the difference between observation and experimentation. There 
is a difference between studying how people open a certain door, and 
experimenting yourself with different ways of opening that door. Both of 
these approaches demonstrate ways of researching what it means to open 
the door, but they go about this process in very different ways. The first 
generates general knowledge about what is occurring now, while the other 
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actively engages in creating other possible alternatives to understand why 
things occur the way they do. I chose to use design to experiment within 
the radiotherapy environment to challenge my observations.

Constructive design research is seen as a generative, evaluative and iterative 
research approach, where the constructed artifact often takes the form of a 
prototype, a scenario, a mock-up, or a detailed concept. Furthermore, this 
type of design work is not limited to the construction of artifacts, but also 
involves the evaluation or exposure of them within the context they are 
developed for (Koskinen et al., 2011). Often the design prototype facilitates 
the exchange and challenge of research questions and provides a vehicle 
for reflecting upon and reframing the foundations of the research itself 
(Bang et al., 2012). Taking a design proposal and then studying it within 
this type of design research approach has been argued to be inherently 
paradoxical because it requires the researcher to be both imaginative and 
empirical (McDaniel Johnson, 2003). Zimmerman and Forlizzi (2008) 
call this type of balancing between the imaginative and empirical a form 
of “disciplined imagination”, where the designer creates artifacts that 
both reveal and become embodiments of possible futures. In this thesis, 
I conduct experiments using design prototypes to propose new forms 
of patient relations within radiotherapy and in doing so, generate new 
knowledge about the patient experience that was inaccessible through the 
other approaches. However, my experiments were inextricably linked to 
my quantitative and qualitative methods because these approaches were 
necessary to evaluate the impact of the design prototypes.

4.5 The Methods

In this thesis, I use a total of five research methods to study patient 
experience. I will now go over the details of each method, the type of 
information it is designed to collect, and my reasons for choosing to work 
with this particular method. It is important to note that I do not use 
the same combination of methods in each of my research projects. Each 
project presented in this text engages with a different set of methods, due 
to the differences in acess from project to project. I will present the three 



85

qualitative methods first, followed by the quantitative and design methods I 
employed in my research.

Ethnographic Fieldwork
I chose to conduct ethnographic fieldwork within the PERT and 
DUMBO studies because it would enable me to generate a detailed 
account of the varying patient interactions and activities that occur within 
the treatment environment. Ethnography has been described as a way of 
“participating in people’s lives [or at a work site] for an extended period of 
time, watching what happens, listening to what is said, asking questions 
– in fact, collecting whatever data is available to throw light on the issues 
that are the focus of the research” (Hammersley & Atkinson, 2007, p.3). It 
is also a regularly employed research methodology in design, used to gather 
information about users’ needs and preferences, because of its emphasis on 
understanding the user’s point of view and their experiences (Dourish et 
al., 2006). The analytic contributions that ethnography can bring to design 

Method Research Approach Study

Ethnographic Fieldwork Qualitative 
Observation

PERT
DUMBO
POIS

Design Probe Kits Qualitative
Asking Questions

PERT

Interviews Qualitative
Asking Questions

DUMBO
POIS

Questionnaires and Surveys Quantitative
Asking Questions

PERT
DUMBO

Prototyping Design Construction
Experimentation

PERT
DUMBO
POIS

Table of the five methods I use in my research, labeled 
with the research approach categories they align with, 
and the research studies I used them in. 
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are rich, detailed accounts of human experience, as well as implications for 
design in the form of “consequential, profound, and direct guidance for 
how to think about user experience”. (Dourish, 2007, p.13). 

Based upon my previous experiences with ethnographic fieldwork, I 
decided that this approach would be well suited in helping me generate 
a detailed account of the different activities that take place within the 
radiotherapy treatment environment and the role of the patient in relation 
to these activities. Historically, ethnography has been characterized by 
the long duration of its fieldwork, with a minimum of one year spent in 
the field. However, ‘quick ethnography’ is an approach to ethnographic 
fieldwork that allows researchers to collect and analyze high-quality 
ethnographic data in a much shorter time frame, i.e., 90 days or less 
(Handwerker, 2001). I decided to employ Handwerker’s ‘quick ethnography’ 
approach in my research in order to be able to create a detailed analytical 
account of patient and staff interactions in a relatively short period of time. 
Using this approach, I was able to observe patient and staff interactions, 
the processes that occur, and document the spaces and technologies 
which these individuals interact with throughout the radiotherapy process 
(Hammersley & Atkinson, 2007; Handwerker, 2001). 

One of the techniques that I used while conducting my fieldwork was 
shadowing, where I followed staff members as they conducted their normal 
practices and routines in order to observe their behaviors and experiences 
(McDonald, 2005). Another technique I used to help me document my 
observations was to take detailed fieldnotes. This method is the traditional 
means for recording observational and interview data in ethnography. 
Fieldnotes are seen as an interpretive process because the researcher must 
choose what they record. It is not possible for an ethnographer to capture 
everything that they experience; therefore, fieldnotes are always selective 
recordings of the researcher’s observations (Emerson, Fretz, & Shaw, 1995). 
Additionally, as the research progresses and emergent issues are identified, 
the notes often become more restrictive and focused in subject matter. This 
type of shift in focus when taking fieldnotes is seen as a normal part of 
conducting ethnographic research (Hammersley & Atkinson, 2007).
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I used two different approaches when writing my fieldnotes. When first 
entering a site for research, I recorded my observations in a storytelling mode, 
recounting what happened in a chronological order. However, as I became 
comfortable with the routines and activities within the site, I switched to 
using salience hierarchy to determine which data to record in my notes. 
This approach allowed me to focus upon the commonalities and differences 
between the individual experiences I observed, and place a high level of 
attention upon instances that stood out as divergent (Emerson et al., 1995; 
Wolfinger, 2002). After completing my fieldwork, I synthesized the material 
I had gathered in my fieldnotes using a variety of analytical approaches. I 
used multiple information mapping techniques commonly employed within 
Service Design to help me visualize the complex processes and interactions 
I observed and recorded (Stickdorn & Schneider, 2010). I also looked for 
individuals that could function as key informants for understanding the 
patient experience, and I used them as exemplars in my research.

Interviews
Interviewing is another very common method used in qualitative research, 
especially life-history work. It allows the researcher to gather information 
that would be very difficult to access otherwise, such as descriptions of 
events and personal perspectives. Interestingly, it has been suggested that 
there are distinct advantages to combining participant observation together 
with interviews because the data from each can be used to illuminate the 
other (Hammersley & Atkinson, 2007). I used interviews as a research 
method within all three of my research studies, albeit in different ways. 

There are different types of approaches that can be taken when 
interviewing, ranging from very structured, recorded interviews to 
completely informal chats with participants. I chose to not work with 
structured interviews because I was interested in having my conversations 
be flexible enough that they could allow for the discovery of information 
and material that I had not considered part of my research scope. Therefore, 
I used informal and semi-structured interviews to talk directly with 
patients and care providers, asking questions about their experiences with 
radiotherapy, and allowing them the freedom to share the aspects that were 
most important to them individually. 

Methodology
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With semi-structured interviews (also known as in-depth interviews), the 
interviewer and respondents engage in a formal interview. The interviewer 
develops and uses an ‘interview guide’, which is a list of prepared questions 
and topics that should be covered during the conversation. The interviewer 
follows the guide, but is also able to follow topical trajectories in the 
conversation that may stray from the guide when he or she feels this is 
appropriate. Semi-structured interviews also allow informants the freedom 
to express their views in their own terms. This approach can provide 
reliable, comparable qualitative data (Bernard, 1988; Ritchie & Lewis, 
2003). Informal interviews diverge from semi-structured interviews in that 
there are no pre-formulated questions, and often take the form of casual 
conversations that a researcher might have with the people she is observing. 
Informal interviewing goes hand-in-hand with participant observation 
(DeWalt & DeWalt, 2002). 

I conducted informal interviews in the PERT study, semi-structured 
interviews in the POIS study, and utilized both approaches in the 
DUMBO study. While I documented my informal interviews via 
fieldnotes, I audio-recorded my semi-structured interviews so that I could 
easily transcribe and analyze them. I implemented a grounded-theory 
based approach to analyze my interview transcripts (Strauss & Glaser, 
1967; Alvesson & Sköldberg, 2000). I printed out my interview transcripts, 
highlighted relevant quotes, and sorted them into key themes and 
categories (Ritchie, Spencer, & O’Conner, 2003). I also searched for key 
informants whose experiences were so extreme that they called attention to 
areas of tension within the radiotherapy process, and I used these narratives 
as exemplars in my research.

Design Probe Kits 
The third qualitative method I used was design probe kits. The design 
probe method was originally developed by designers Gaver, Dunne, and 
Pacenti (1999), called cultural probes, and consisted of a kit that was 
distributed to participants, who were asked to fill out a variety of creative 
materials and mail the kit back to the designers. The designers would then 
use the collected material as inspiration for their design work. However, I 
did not work with the method in this form. In her doctoral dissertation, 
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Tuuli Mattelmäki (2006) developed this approach further, shifting the 
use of the method from inspiration to a means for capturing the stories 
of participants in their own voice. Mattelmäki’s version of this method, 
design probe kits, has three identifying characteristics. First, the kits 
emphasize the participant’s active role in recording the material through 
self-documentation. Second, they look at the participant’s personal 
context and perceptions. And third, they have an exploratory character 
which provides space for the unexpected result (Mattelmäki, 2006). This 
method was created to help designers understand human phenomena and 
explore design opportunities in a space that allows for unexpected results 
to emerge. Design probes are now a commonly used research method in 
user-centered design, and this approach is well known for its ability to 
deliver personal stories and examples of objects and experiences that are of 
importance to the respondents. 

I utilized design probe kits as an alternative method for accessing the 
patient voice in the PERT project where interviewing patients was 
problematic due to language barriers. I developed design probes that 
were comprised of two self-documenting components; a journal for the 
recording of a written narrative and a camera to record a visual narrative. 
The diary is a typical probing instrument, meant to focus on routines and 
feelings (Mattelmäki, 2006), and the visual narrative of the photographs 
were used to supplement the written narrative contained within the 
journals. The “self-photography” generated by the participants’ use of the 
camera provided me a view of the world through their eyes. 

I have categorized this method as a qualitative approach rather than a 
design one because self-reported written and visual narratives via journals 
and photography are used by qualitative researchers in other fields (Speziale 
& Carpenter, 2007; Kim, 2015). I analyzed material collected from the 
probe kits in much the same way as my semi-structured interviews, using a 
grounded-theory based approach with thematic analysis (Strauss & Glaser, 
1967; Alvesson & Sköldberg, 2000). I started by becoming familiar with 
the material and highlighting key words and concepts that arose across 
multiple participant responses. I then organized and classified the probe 
material according to key themes and categories in order to thematically 

Methodology



90

interpret the stories and photographs collected (Ritchie et al., 2003). I also 
identified subjects who functioned as key informants, in much the same 
way as I did within my fieldwork and interviews, and used their voices to 
convey important aspects of the experience.

I mentioned earlier that I chose to use design probe kits as a method to 
help me navigate the language barrier between myself and the Swedish 
patient population I studied in the PERT project. This choice was not 
without its own language issues, as I needed to provide all of the design 
probe materials to the patients in Swedish. This required that all questions 
and material that I gave to the patients must first be written in English by 
myself, and then translated into Swedish with the help of multiple native 
Swedish speakers who were involved in the research project. Subsequently, 
the participants’ responses in Swedish needed to be translated back in to 
English. Due to the labor intensiveness of this process, I only utilized this 
approach in the PERT project. I was fortunately able to rely on Swedish 
speakers in the DUMBO project to generate interview material, and I 
conducted interviews with native English speakers in the POIS project. 
I found interviewing to be a more controlled and reliable approach for 
gathering narratives from participants; however, the design probe kits were 
useful for gathering material from participants over a longer period of time. 

Questionnaires and Surveys
I decided to work with self-reporting questionnaires as a quantitative 
method within my research because of this methods’ ability to provide 
measurable information about the overall patient population being 
treated with radiation therapy, and for its usefulness in disseminating my 
findings to the medical community. Furthermore, by using previously 
validated surveys, the research can easily be placed within an existing body 
of research and compared to other researchers’ findings. I utilized this 
approach within the PERT project, and it was also implemented by the 
nursing researchers in the DUMBO project, although different surveys 
were used. I will only present the measures that I utilized in the PERT 
study here, as I do not report the nursing researchers’ findings in this thesis.

Within the PERT project, I decided to create a questionnaire that would 
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assess patients’ anxiety levels during radiation therapy, as well as their 
perceptions of their care experience. I chose to focus on patient anxiety 
because the expression of this emotion is a clear indicator that there is 
a problem with the current experience. Using two previously validated 
surveys, the State/Trait Anxiety Inventory (STAI) and the Person-centered 
Climate Questionnaire (PCQ), both of which were available in Swedish, I 
aimed to create a baseline understanding of the emotional state of cancer 
patients undergoing radiation therapy. 

The State-Trait Anxiety Inventory (STAI) is a well-established screening 
instrument for both state and trait levels of anxiety in individuals 
(Spielberger et al., 1970), and has been widely used to assess anxiety levels 
of cancer patients undergoing radiation therapy (Andersen et al., 1984; 
Hoff & Haaga, 2005; Leigh, Percarpio, Opsahl, & Ungerer, 1987; Schreier 
& Williams, 2004). For the questionnaire, I chose to use the STAI survey 
rather than other standardized assays of anxiety such as the Hospital Anxiety 
and Depression Scale (Frick, Tyroller, & Panzer, 2007; Linden, Dahyun, 
Barroetavena, MacKenzie, & Doll, 2005) because of its ability to distinguish 
state anxiety levels, rather than overall trait anxiety levels, and its history of 
being used as a comparator for various interventions within radiation therapy. 

Additionally, I decided to include the previously-validated Person-centered 
Climate Questionnaire (Edvardsson et al., 2008) in order to assess patients’ 
perceptions of the hospital environment and its staff. The Person-centered 
Climate Questionnaire (PCQ) is a valid and reliable contribution for 
assessing to what extent the climate of a hospital environment is perceived 
as being person-centered, i.e. focused upon the individual needs of the 
patient not just their treatment needs. The PCQ survey enables descriptions 
and comparisons of environments, exploration of correlates between 
person-centeredness and patient outcomes and can be used to evaluate the 
results of various interventions (Edvardsson et al., 2008). 

I hypothesized that when used in combination, these surveys could 
potentially establish a connection between anxiety and the patients’ 
perception of their care, and vice versa. However, I found these surveys 
to be limited in the information they could provide me about patient 
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experience if used on their own. Therefore, I decided to include additional 
questions about the patients’ experiences of the treatment environment, 
based on my initial observational insights and existing research linking 
patient anxiety to treatment-specific causes (Halkett et al., 2010; Shimotsu 
et al., 2010). I included 10 treatment environment-specific questions 
within the questionnaire to address two different aspects of how the 
radiotherapy treatment environment is experienced by the patient; their 
perceived tolerability of the process, and their emotional experience while 
going through treatment. I also included a series of demographic questions 
to provide general information about the patients’ age, gender, and 
radiotherapy treatment area. 

As the data generated by the questionnaire was quantitative, I used 
statistical measures to process and analyze the information I collected. 
In order to gain the skills necessary to undertake this type of analysis, I 
took a course in statistics at Umeå University, where I was introduced to 
basic methods for conducting statistical analysis of quantitative data and 
software to help me do this. I conducted all of my statistical analyses of the 
data using the software SPSS Statistics 20 (SPSS Inc, IBM Corporation, 
Armonk, NY, USA). I also worked closely with a professor at Umeå 
University’s School of Nursing who helped me to ensure that my findings 
were accurate and thorough. 

Design Construction
The final research approach that I utilized within this thesis is design 
construction, a key component to constructive design research. I used 
this method to investigate patient experience by building designs which 
proposed alternatives to current practices and studying the responses to 
these alternatives. My design construction took the form of prototypes, 
and I conducted experiments with prototypes in all three of my research 
projects. I used this method in close conjunction with my quantitative 
and qualitative methods. Each design experiment was driven by research 
questions developed out of the findings from the empirical methods. 
Furthermore, I implemented the prototypes I built into my research 
context either through an intervention or dialogue, and assessed them using 
these same empirical methods. 
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The role of prototypes and the value of prototyping are well established 
in the fields of HCI and Design. They are also one of the main forms of 
design construction used within constructive design research (Koskinen 
et al., 2011). According to Lim, Stolterman, and Tenenberg (2008, 
p. 72), “prototypes are the means by which designers organically and 
evolutionarily learn, discover, generate, and refine designs. They are design-
thinking enablers deeply embedded and immersed in design practice” and 
design research practice as well. These prototypes are seen as “purposefully 
formed manifestations of design ideas” which can be used to concretize and 
externalize conceptual ideas (Lim et al., 2008). 

Prototypes are seen to exist within a continuum of design development, 
where sketches dominate the early ideation stages, prototypes are more 
concentrated at the later stages where concepts have solidified into a clear 
design direction to be evaluated (Buxton, 2007), and the end spectrum 
is the final design solution. While sketches are useful for the designer in 
reflecting upon their work individually, prototypes are used to communicate 
a concept or an idea outwards. Prototypes can be classified by their 
intention of affecting others in a particular way (Mousette, 2012). 

Designers use prototyping to frame, refine, and explore the possibilities 
of a design space. This process allows them to shift through different 
design alternatives, evaluate them, and see opportunity areas for new 
ones (Moussette, 2012). Prototyping is not just about the artifact 
that is constructed, but also about how it is used, since prototypes are 
representations that designers can engage with to explore different questions 
for many different purposes (Houde & Hill, 1997). Lim et al. (2008) argue 
that one strength of a prototype is its incompleteness,which makes it possible 
to examine an idea’s qualities without building a polished, finalized design. 
This incomplete nature of a prototype means that the designer must make 
choices about which aspects of the design to develop, and which aspects of 
the design to filter out. As a result of this incompleteness, prototypes can be 
designed to ask a question rather than to present a solution to a problem.

In this thesis, I have developed my prototypes using Buchenau and Suri’s 
(2000) experience prototyping approach, where the prototyping process 
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focuses on the experience that is created rather than the specific qualities of 
the artifact that is helping deliver this experience. This is a slightly different 
take on prototypes than the one presented by Houde and Hill (1997), who 
argue that there are three dimensions that can be developed when working 
with prototypes: role, implementation, and look and feel. I have used this 
experience prototyping approach in PERT, DUMBO, and POIS to explore 
how new forms of patient interactions can be developed and assessed within 
radiotherapy. The prototypes that I constructed within this thesis have been 
implemented within my research in two different ways, either through a 
physical intervention within my research site or through presentation and 
dialogue with relevant individuals from the research context. 

I evaluated the prototypes and the new knowledge gained through 
these experiments using both qualitative and quantitative methods, and 
reflection. I fostered a reflective dialogue between myself and my project 
participants around the intention of the design and the design outcome, i.e. 
the proposed shifts in patient interactions. This “reflection in and on action” 
is an approach put forward by Schön (1983), and involves the designer 
thinking carefully about their design work as they are doing the work and 
after it has gone out into the world. I also used my prototypes as boundary 
objects between myself and my stakeholders, where our interactions with 
and dialogue around the prototype revealed previously hidden positions 
and perspectives (Star & Greisemer, 1989).

By conducting experiments within my research, and through the creation 
of prototypes which offered varied alternatives to the current treatment 
experience, I was able to build an understanding of the structures that shape 
the patient experience of radiotherapy which were hidden or inaccessible 
through the research methods I employed. As such, design experimentation 
plays a crucial role in generating knowledge within this thesis. However, 

Diagram of the sketch to prototype continuum.
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this approach was only successful through its combination with the other 
empirical research methods, which provided both the information needed 
to drive the design work, as well as means to assess its impact. Taken all 
together, this three-dimensional mixed methods approach has allowed me 
to collect data and combine insights from multiple perspectives in order to 
create a broad map of the actors shaping patient experience.

4.6 A Composite Methodology

My methodological approach to this thesis has not just been to work with 
a combination of methods. As introduced in Chapters 2 and 3, I have 
worked with a variety of theories from different disciplines to help me 
analyze my research findings and frame my work. I have conducted three 
research studies focused on the patient experience of radiotherapy, each 
with a slightly different perspective and focus. Furthermore, I have worked 
across multiple research sites and conducted interviews with relevant 
individuals from four different countries. I use each of these combinations 
– methods, theories, projects, and sites – to provide a mix of perspectives on 
the actors involved in shaping the patient experience. In combination, these 
varied views allowed me to generate a map of these actors and the relations 
between them in order to build a rich picture of this complex phenomenon.

To account for the variety of ways that I have brought multiple pieces of 
knowledge together into a cohesive research approach, I have chosen the 
term composite to characterize this methodology. I use composite because 
this adjective is used to describe something that is “made up of distinct 
parts” (composite, 2016). In addition, when this term is used to characterize 
a solid, it represents a material “composed of two or more substances with 
different physical characteristics, where each substance retains its identity 
while contributing desirable properties to the whole” (composite, 2016). 
Based on these definitions, my composite methodology is characterized by 
its being constructed from multiple, distinct perspectives and methods, each 
one purposefully chosen for its ability to contribute to the whole.

There is precedence for using this type of combination approach within 
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research. I have already presented support for the use of mixed-methods 
in this chapter. In addition, support for the use of multiple research sites 
in ethnography was developed by Marcus (1995) as a method of data 
collection that follows a topic or social problem through different field 
sites geographically and/or socially. Differing from traditional ethnography 
where a researcher spends a long period of time researching one site, 
multi-sited ethnography follows a research topic across numerous spaces 
for shorter periods of time, following the leaks and flows of information, 
people, and resources into and out of the ‘site’, articulating the nature of this 
‘seamless web’ within their research (Marcus, 1995). This allows researchers 
to understand a variety of perspectives involved with a specific idea, action 
and/or process. Methodological commitment to crossing boundaries and 
following connections has been useful in mapping where boundaries are 
located, and utilizing them as sources of intervention (Downey & Dumit, 
1993). This approach can have its limitations. It has been suggested that 
since multi-sited ethnography uses multiple research sites, it can prevent 
researchers from getting to know one site in-depth, which can impact the 
quality of the data collected. However, this work is not an ethnography, and 
I argue that the depth of the data collected through my research approach is 
enough to contribute insights to this thesis.

Krogh, Markussen, and Bang (2015) have recently looked at the forms of 
design experimentation that can take place in constructive design research, 
and have proposed a typology for how discreet but linked experimental 
activities within constructive design research (they use the term research 
through design) can build knowledge by acting in combination. Krogh et 
al. (2015) present five distinct methods of knowledge production through 
design experimentation: accumulation, comparative, serial, expansive, 
and probing. Within this dissertation, I draw on the insights from my 
three research projects, occurring within slightly different contexts, 
using varied and sometimes overlapping empirical methods as well as 
design experimentation in order to create a holistic picture of the patient 
experience of radiotherapy. In comparing my approach in this body of 
work to these five methods of knowledge production, the experimentation 
conducted in this work could be classified as comparative, a method 
characterized as “acknowledging complexity.”
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According to Krogh et al. (2015), researchers that employ this experimental 
tactic often investigate a subject through a number of design cases, each 
case exploring an area or aspect not covered by the other experiments, 
but related to one another in such a way that each design experiment 
will both confirm previously found qualities while also revealing as-yet-
undocumented additional qualities. While Krogh et al. (2015) focus on 
the knowledge that RtD design experiments reveal about the design and 
its properties in their paper, I use design experiments in a slightly different 
way within my own research. Instead of my experiments exploring design 
properties, I use them to the shift relations between actors, both human 
and non-human, within the three projects. In this way, my multiple 
slightly-overlapping studies and design experiments reveal qualities about 
patient relations within radiotherapy.

New perspectives can be gained by looking at the same situation using 
multiple methods. It can also be achieved by looking at the same situation 
across multiple research sites, or by conducting multiple studies which look 
at different aspects of the same situation. I have constructed a methodology 
which allows for the combination of methods, theories, projects, and 
sites to map the networks of actors and their relations that shape patient 
experience. It is my belief that researchers must look at complex situations 
from many perspectives in order to gain a richer understanding of these 
actors and the relationships between them. In this thesis, I employ this 
composite methodology in an attempt to generate a rich, multi-faceted 
understanding of the patient experience of radiotherapy.

4.7 Building a Knowledge Map

In this thesis, I focus upon understanding the actors that construct the 
patient experience of radiotherapy, and their relationships with one another. 
The complexity of these relationships makes them difficult to understand, 
and I found in my research that I needed a method to help me visualize the 
actors and connections that I was identifying. This need brought me back 
to ANT and Michel Callon’s visualizations of actors and their relationships 
in his article, “Some Elements of a Sociology of Translation: Domestication 
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of the Scallops and the Fishermen of St. Brieuc Bay” (Callon, 1986). 
Drawing inspiration from Callon’s maps, I decided that I would attempt to 
create a map of the knowledge I generated about the actors shaping patient 
experience, i.e. a visual map of the actor network. 

Because my composite methodology focused on providing knowledge 
from multiple perspectives, I knew that this map would probably involve 
layers of information. I looked for examples of other maps that attempt 
to make connections across different levels and types of information, and 
I found guidance from within medicine. There has been a strong division 
between medical practice and basic biological research for many years, 
where a surgeons’ understanding of a tumor is drastically different from a 
histologist’ s or a molecular biologist’s understanding of that same tumor. 
However, many doctors and researchers are beginning to look for new ways 
to understand diseases. In 2011, the National Research Council (NRC) 
in the USA formed a committee to investigate what would be needed to 
construct new typologies of diseases using molecular data in combination 
with clinical practice. This committee created a framework to make this 
process possible, made up of two components; an information commons, 
and a knowledge network. It is their concept of a knowledge network that 
is relevant to my work.

According to the NRC, a knowledge network would help identify 
connections between large databases of patient molecular data and 
our evolving knowledge of fundamental biological processes (National 
Research Council, 2011). This network would allow researchers to integrate 
many types of information together, forming new intra-layer clusters and 
inter-layer connections between knowledge sources. These connections 
would help build relationships which span the whole spectrum of research 
and patient-care activities. NRC created a visualization to help explain 
what the knowledge network might look like, where connections are made 
within and between the data generated by researchers all working on the 
same research topic but from different disciplines. I used this visualization 
in addition to Callon’s to guide me in building my own knowledge map 
of the actors that construct the patient experience of radiotherapy and the 
connections between them. 
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Top: A map of an actor network, adapted from Callon (1986, p.206). 
Bottom: Visualization of the NRC’s knowledge network, adapted from the 
National Research Council (2011, p.2).
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Working with multiple perspectives and composing them together into a 
single knowledge map was important for me to be able to visualize how 
seemingly disparate factors can influence one another through networked 
relations. In this thesis, I have explored how mixing methods can be used to 
study complex phenomena, where the differing perspectives of quantitative, 
qualitative, and design approaches can be used together to generate data 
in order to populate this map. In the following chapters, I draw on the 
research findings of PERT, DUMBO, and POIS to build my map of 
patient experience, and present it in its entirety at the end of Chapter 9.

4.5 Research Ethics

Conducting research of humans always has an ethical component to it, and 
this is especially true when conducting research with individuals considered 
to be vulnerable, such as patients. As a result, all work within this thesis 
follows the research ethics guidelines of the Swedish Research Council 
(Vetenskaprådet, 2015) in regards to research involving humans, ensuring 
that this research was conducted with respect for human dignity, basic 
human rights and fundamental liberties.

Within Sweden, the ethical vetting of research involving individual human 
beings is regulated by law. This is to protect the people who participate in 
research, as the subjects of such research, against the risk of physical injury, 
mental injury or the violation of their integrity. The research must ensure 
that the subjects involved have understood and accepted the conditions 
that apply to their participation (Swedish Ethical Review Board, 2015).

Ethical approval of my research was required for both the PERT and 
DUMBO projects before the research could be initiated. This approval 
was necessary as these projects were conducted in collaboration with three 
Swedish hospitals, and the research required the participation of patients 
as research subjects, where personal data was collected from them. In our 
applications we were required to address whether there were any risks or 
advantages to the patients who would participate in the research, as well as 
how we would deal with data and confidentiality, and ensure the voluntary 
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nature of the patients’ participation and data-sharing within the studies 
(Swedish Ethical Review Board, 2015). Both the PERT and DUMBO 
research applications were approved by the Regional Ethical Review Board 
in Umeå, Sweden (PERT, Ref no 2010-371-31M; DUMBO, ref no 2012-
113 31M) before the start of each project.

In contrast to PERT and DUMBO, the POIS project did not receive any 
formal ethical approval. This primarily has to do with the fact that there 
was no formal clinical research being done in collaboration with a hospital, 
and the fact that I did not conduct research with any individuals currently 
undergoing radiotherapy treatment nor did I need access to their medical 
records. While there was no formal ethical approval for this research, I 
conducted this research according to the same guidelines in place within 
the PERT and DUMBO projects. All participation in the research was 
voluntary and confidential, all participants were informed of the purpose 
of the research and how their contributions would be used within the 
research, and no data was collected that would make it possible to identify 
these individuals. 

In summary, my mixed-method, multi-sited, multi-project, experimental 
approach has provided a way for me to access the patient experience of 
radiotherapy as it occurs today within the hospital through a variety of 
different perspectives. By maintaining a coherent overarching research 
intent throughout my three different research projects, which has guided 
my research questions and in turn the multiple methods I have employed, 
I intend to show within this text how this composite methodological 
approach can generate a rich, multi-perspective, holistic understanding 
of the patient experience. Additionally, the cross-disciplinary nature of 
conducting research in this way also allows me to generate findings that 
are valued in both the design research community as well as the medical 
community in which I have been working.
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In the next two chapters, I present the research I conducted within the 
main project of this thesis, PERT. PERT simply stands for the Patient 
Experience of Radiotherapy Treatment. I divided this project into two 
chapters because the volume of research material I generated within the 
project is quite large. It also made sense to lay out my empirical research 
findings in this chapter, and present my research findings from design 
experiments with experience prototypes in the following chapter. 

In this chapter, I present my initial research of the NUS Radiotherapy 
Department, where I studied the adult patient experience without 
intervening into the environment. In contrast, the research presented 
in Chapter 6 is focused on what can be learned about the actors that 
shape patient experience by provoking the environment through design 
experimentation. Another reason for separating out this research into two 
distinct parts is because they occurred sequentially. Each of the design 
experiments were developed directly from questions which arose out of the 
research findings presented in this chapter. 

I will now present you with a view of the patient experience of 
radiotherapy, generated from a mixture of three research methods; a 
quantitative questionnaire, quick ethnographic fieldwork, and design 
probe kits. I focus specifically upon what happens at the Radiotherapy 
Department, when the patient is in either the simulation room or the 
treatment room, and I use anxiety as a guide to understand how a patient 
experiences radiotherapy. 

PERT PROJECT EMPIRICAL RESEARCH

chapter
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5.1 PERT Project Overview

This project was established with EU funding to conduct research on the 
cancer patient experience of radiotherapy. The original premise for the 
project was that developments in radiotherapy are often driven by technical 
innovations striving towards increased treatment accuracy and precision, 
while the patient emotional experience is rarely considered. 

The aim of the project was to understand the different actors that 
can influence the expression of anxiety in these patients during the 
treatment process, focusing specifically on the time that they spend at 
the radiotherapy department. This research was conducted with the 
intention of understanding the actors that can trigger anxiety in these 
patients, to find ways to decrease their stress and anxiety, and to increase 
comfort during treatment. The vision behind this project was to develop 
a pioneer facility within Sweden for integrating person-centered design 
within radiotherapy processes. The project was initiated as a collaboration 
between the Umeå Institute of Design (UID) and the Radiotherapy Clinic 
at Norrlands University Hospital (NUS). The idea behind this cross-
disciplinary collaboration was to take advantage of the knowledge and 
creativity of UID and combine it with the experience and expertise present 
at NUS's radiotherapy department. It is important to note that the original 
funding application was written and submitted before I was engaged with 
this project. Therefore some of the original intentions of the project and my 
own research intentions differ. 

Project Approach
As a designer coming into a healthcare environment to conduct research, 
gaining access can be an issue. Fortunately, this project was a joint venture 
between UID and NUS's Radiotherapy Department from its conception. 
Working together with my project manager, I was able to establish a 
relationship with the head of nursing at NUS's Radiotherapy Department, 
who allowed me to go behind-the-scene at the clinic and conduct 
some initial observational fieldwork, shadowing the clinic's nurses and 
doctors (McDonald, 2005). This time spent in the department at the very 
beginning of the project allowed me to get to know the staff (and for them 
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to know me) and to gain a coherent understanding of how the department 
operated. Furthermore, during this time I witnessed a patient have a very 
strong negative emotional reaction to the treatment technologies, which 
served to solidify my interest in investigating the patient experience within 
this context.

As I discuss in the Methodology chapter, I came into the PERT project 
with a specific set of methods and approaches that I planned on employing 
to research and gather insights about the patient experience. However, 
in working with a team of radiation oncologists and my project manager, 
I realized that it would be beneficial to also engage with a quantitative 
measure within my research because it would provide a different 
perspective from the ethnographic fieldwork and design probe kits and 
make it easier for me to share my findings within the medical community. 
As a result, I decided to implement a mixed-method research approach 
within the PERT project, comprised of four different research methods: 
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patient questionnaires, ethnographic fieldwork, design probe kits, and 
design experiments. Each method was chosen for its ability to provide a 
different perspective of the patient. 

Patient questionnaires were selected because of their ability to provide 
quantifiable information about the overall patient population being treated 
with radiation therapy. Ethnographic fieldwork was selected for its ability to 
generate a detailed account of patient interactions and activities that occur 
within the treatment environment. Design Probe Kits were selected for their 
ability to provide access to patients’ personal stories and examples of objects 
and experiences that impacted them during their treatment process. Finally, 
design experimentation was selected because of its ability to ask questions 
about the patient experience by proposing alternatives to current practices 
and studying the responses to these alternatives. In using these different 
methods, I hoped to be able to generate a more complete understanding of 
the patient experience than I would if I drew on only one approach. 

June 2012 June 2013

workshop exhibition demo
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Project Structure
The PERT project was set up to occur in two distinct research phases, 
control and intervention. Within the control period, I conducted my 
empirical research approaches to gather baseline information about the 
patient experience. These methods were implemented at different times 
over the course of the project, as shown in the project timeline on the 
previous page.

In the Intervention period, I conducted two design experiments. Originally, 
the intention was that all of the design experiments would be interventions 
that would be implemented within the clinic and followed using the same 
empirical research methods as the control phase. I would then be able to do 
a before/after comparison study to evaluate the impact of the design upon 
patient experience. However, as you will read in the following chapter, this 
was possible for only the first design experiment, Taklandskap. The second 
design experiment took the form of a propositional prototype and required 
a different form of analysis.
 
I will now present the research findings generated within the control phase 
of the PERT project from the questionnaires, quick ethnography, and 
design probe kits. Since each of these research methods was chosen for 
its ability to provide a unique perspective of the patient experience, I will 
present the findings from each approach separately, and then bring these 
insights together at the end of the chapter.

5.2 Questionnaire Data 

One of the research methods I engaged with was a questionnaire which I 
developed to assay the patient experience of radiotherapy, looking closely at 
patient anxiety levels and their perceptions of the care environment. This 
method allowed me to generate statistically relevant information about the 
patient population being treated at NUS. As I detail in the Methodology 
chapter, my questionnaire was composed of two previously validated patient 
surveys, the STAI-S (Spielberger et al., 1970) and the PCQ (Edvardsson et 
al., 2008). I also included 10 additional questions specific to radiotherapy. 

PERT Project Empirical Research
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Data Collection and Sampling
The goal of the questionnaire was to include as large a fraction as possible 
of patients being treated with curative intention at the NUS radiotherapy 
department. This sampling of cancer patients would enable me to screen 
for general population level trends in anxiety levels at the Radiotherapy 
Department. I decided that the questionnaire would be handed out to 
patients during their second week of treatment, which provided time for 
them to become acclimated to the treatment experience. As a result, the 
questionnaire measured the patient's habituated response to treatment as 
opposed to possible initial fear-response reactions. 

Patient recruitment was carried out over a two year period (2011-2013). 
Eligible patients were provided with the questionnaire on their seventh day 
of radiotherapy by the radiotherapy nurse responsible for their treatment. 
Adult outpatients with any type of cancer scheduled to receive curative 
external-beam radiotherapy were eligible to participate. The patients were 
encouraged to take the questionnaire home with them to fill out, and a 
postbox was located in the radiotherapy department waiting room where 
they were instructed to return the questionnaire on their next treatment 
day. The questionnaire response rate was 85%, and in this section I will 
examine the results from the 892 control patients who submitted responses 
to the questionnaire.

Analysis
The quantitative nature of the questionnaire required that I use statistical 
measures to process and analyze the data I collected from it. The following 
details each of the different statistical methods I used to analyze the 
questionnaire data. I used descriptive statistical methods to analyze 
the patients’ demographic data in addition to their STAI-S and PCQ 
performance levels. I then assessed the relationship between STAI-S and 
PCQ scores through one-way analysis of variance. I also conducted a 
bivariate analysis of the perceived safety and hospitality of the radiotherapy 
department and patients’ reported situational anxiety levels using Pearson 
product-moment correlation. I also used Pearson product-moment 
correlation to examine the relationship between the patients’ experiences 
of the physical environment and their reported situational anxiety levels. 



111

Finally, I used linear regression modeling to explore the relationship 
between the psychosocial climate of the radiotherapy department and 
patients’ situational anxiety levels, and the relationship between both the 
psychosocial climate and the experience of the physical environment of the 
radiotherapy department and patients’ situational anxiety levels. Values of 
P ≤ 0.05 (two-tailed) were considered statistically significant. All analyses 
were performed with SPSS Statistics 20 (SPSS Inc, IBM Corporation, 
Armonk, NY, USA).

Results
The following results are discussed more in depth and with a more 
thorough statistical description within the following publication (Mullaney 
et al., 2015). However, I will summarize my research results here. The 
data collected from the questionnaire showed that the patient population 
being treated at the radiotherapy clinic were evenly split between male and 
female, and their average age was 65 years old. Most of the patients were 
being treated with radiotherapy in the chest region, but a representative 
sampling of all treatment areas was collected: head, chest, pelvis, and other. 
According to the patient scores for the STAI-S and the PCQ, the analysis 
indicated that this patient population generally experienced a high level 
of patient-centeredness of the psychosocial climate of the radiotherapy 
department and a low level of situational anxiety. Interestingly, when I 
looked at the relationship between these two measures, I found that there 
was a significant negative relationship between them, indicating that 
patients who experienced a higher level of person-centeredness within the 
radiotherapy department reported significantly lower situational anxiety 
levels. Further exploration of this association between the perceived 
psychosocial climate of the radiotherapy department and patients’ levels of 
situational anxiety determined that the two PCQ subscales of safety and 
hospitality both had significant negative associations with patients’ reported 
situational anxiety levels. This means that patients who perceived the 
radiotherapy department to be safe and hospitable experienced lower levels 
of situational anxiety.

I decided to explore the relationship of these two variables to the 
patients’ situational anxiety levels further and found that these two 
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variables were able to partially predict patient situational anxiety levels 
during radiotherapy treatment. Because safety and hospitality could 
only partially predict whether a patient experienced situational anxiety 
during radiotherapy treatment, I decided to look at the treatment 
environment questions that I included in the questionnaire to determine 
if these variables could also be playing a role in the patient anxiety 
levels. Analyzing the association between these treatment environment 
questions and patients’ levels of situational anxiety, I found that all of the 
treatment environment-specific questions were significantly correlated 
with patient anxiety levels. Because of this finding, I decided to look at 
the two PCQ subscales and the nine treatment environment variables to 
determine the relationship between these different factors. I found that 
four variables improved the ability to predict changes in patient situational 
anxiety levels. This new model provided statistically significant findings 
that an impression of safety, provided by the psycho-social climate of the 
radiotherapy department, can significantly decrease patient situational 
anxiety levels. On the other hand, difficulty tolerating the overall treatment 
experience, worry about the treatment equipment, or feelings of isolation 
or claustrophobia within the treatment room all significantly factored into 
increases in patient-reported situational anxiety levels. 

Based on these findings, I created a visual map of the factors influencing 
patient anxiety during radiotherapy treatment. This map is broken into 
two main groupings, the actors which the patient interacts with during 
radiotherapy and the emotions these actors can evoke in the patient. Since 
the grounding point of this research is anxiety (as an indicator of a negative 
experience), the different emotional responses that are evoked by different 
aspects of radiotherapy are grouped according to their relation to anxiety. 
These emotions can either help to raise or lower anxiety levels, or have 
no impact at all. I have translated some of the questionnaire findings so 
that the results map in a similar manner. For example, the questionnaire’s 
finding that a psychosocial climate of safety decreases anxiety levels 
translates into the patient feeling safe, and this emotional experience is 
facilitated by the person-centeredness of the radiotherapy staff. I used 
this approach to help me visualize the different actors at play within 
radiotherapy, their influence upon the patient, and their relationships with 
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one another. I created similar maps for each of my three empirical methods, 
as this is one way that I can show how my mixed methods generate 
different types of knowledge, which I bring together into a single map at 
the end of the chapter. 

Insights
As anxiety impacts many patients going through radiotherapy, the 
findings from the questionnaire data are quite interesting. They show that 
the situational anxiety that patients can experience as they go through 
radiotherapy treatment is a complex emotion, with many actors influencing 
its expression. Difficulty tolerating radiotherapy or worry over the medical 
equipment, in additions to feelings of isolation or claustrophobia during 
treatment all factor into the expression of this emotion. These findings 
are unsurprising, given that Stiefel and Razavi (1994) have reported that 
situational anxiety during cancer treatment can be linked to feelings of 
isolation, and how claustrophobia can be triggered by the fixation devices 
used during radiotherapy (Sharp et al., 2005; Clover et al., 2011). In 
addition, the person-centeredness of the radiotherapy department also 
directly impacts the patients’ situational anxiety levels, furthering the PCC 
argument that current medical practices that fail to consider the patient as 
a person are not meeting the needs of these patients.

While quite a few nursing research studies have attempted to decrease 
patient anxiety levels by improving the treatment environment through 
various interventions, such as the use of music therapy (Chen, Wang, 
Shih, & Wu, 2013) or providing better preparation materials (Harrison 
et al., 2001) prior to radiotherapy, it has been difficult to show significant 
decreases in anxiety levels from these interventions. The data generated 
from this questionnaire suggests that a more multi-faceted approach needs 
to be taken in order to measurably impact patient state anxiety levels 
during radiotherapy because of the multiple actors that influence the 
expression of this emotion. 
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5.3 Ethnographic Fieldwork

The second research method that I used to study the patient experience 
of radiotherapy was ethnographic fieldwork, and more specifically, quick 
ethnography (Handwerker, 2001). This method enabled me to generate a 
rich, detailed account of the patient interactions and activities occurring 
within the radiotherapy treatment environment. 
 
Data Collection and Sampling
I conducted my ‘quick’ ethnographic fieldwork within NUS’s Radiotherapy 
Department over a period of two months. I observed over 50 patients and 
30 staff members (24 nurses, 2 doctors, and 4 radiophysicists) during this 
time frame, and informally interviewed a total of 12 radiotherapy staff 
members. I conducted my fieldwork in two stages, the first was exploratory 
so that I could begin to understand the environment I was studying, and the 
second was a more in-depth and focused investigation into specific aspects 
of the treatment environment that I was interested in learning more about.

In the first phase of my fieldwork, I spent two weeks shadowing the 
radiotherapy staff. During this time, I learned the step-by-step process 
of how radiotherapy treatment is planned and delivered. I focused upon 
the roles of the various actors in this system and the requirements of the 
technologies they utilized, recording my findings using detailed field-notes. 
Within my field-notes, I noted each piece of technology and software used 
during the treatment process, and its function. I also fully documented the 
different roles that the staff members played in providing treatment to the 
patient, and their interactions with the radiotherapy technologies. Finally, 
I documented the line of visibility within the treatment process, i.e., what 
was happening with the patient and what occurred behind-the-scenes 
among the staff (Emerson, Fretz, & Shaw, 1995; Marcus, 1998). This phase 
of the research was conducted before I implemented the questionnaire and 
design probe kits. To create continuity between these methods, I used my 
initial observational insights to focus and refine the questions asked in the 
treatment-specific questions of the questionnaire, as well as the more open-
ended questions within the patient journal of the design probe kit.
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In the second phase of my fieldwork, I spent time focusing solely 
on the patient experience within the radiotherapy department. This 
required looking at the environment through a new lens. I used salience 
hierarchy to determine which data to record in my field-notes, focusing 
upon the commonalities and differences between individual patient 
experiences (Emerson et al., 1995; Wolfinger, 2002). I chose to record 
my observations using this approach in response to the large numbers of 
patients being treated, per room, per day, each being handled in a similar 
manner. I conducted observations in each room within the radiotherapy 
department that the patient interacted with during the treatment process, 
in order to understand the variety of interactions the patients experienced 
in these spaces. 

After I observed a patient have a panic attack in response to their 
interaction with one of the treatment technologies, the fixation device, I 
decided to conduct a more thorough investigation of this technology and 
its impact on patient experience. I closely observed patient interactions 
with this technology, and documented their expressions of emotions and 
physical reactions. I paid attention to the interactions between the patients 
and the technology, documenting the physical process of treatment that the 
patient goes through, i.e., how the body experiences treatment, using both 
field-notes and photographs. Additionally, I followed up my observations 
by interviewing the care staff about patient responses to the treatment 
technologies used in radiotherapy. 

Analysis
For the first phase of my fieldwork, I decided to use information mapping 
techniques commonly used within Service Design to visualize the complex 
processes I had observed, and to help me process the information I had 
gathered about the radiotherapy workflow and the interactions that take 
place there (Stickdorn & Schneider, 2010). For the material I gathered in 
the second phase of my fieldwork, I used the salience hierarchy approach 
to look for commonalities and deviant occurrences within the patient 
experiences I had observed (Emerson et al., 1995; Wolfinger, 2002). I found 
that the deviant instances of treatment, i.e., where the treatment routine 
was disrupted by the patient, provided great insight into the conflicts that 
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Map of the treatment workflow at 
NUS’s Radiotherapy Department.
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can occur within the radiotherapy process. In these cases, the patients 
become key informants for understanding how radiotherapy technologies 
can negatively impact this experience. 

Findings
From my initial observations of the staff members, and the information 
collected from my informal interviews with 12 of these individuals, 
I mapped out the radiation therapy workflow, noting where different 
technologies and staff are utilized in the planning and treatment process. 
The purpose of this map, located on the previous page, was to identify 
the different actors in radiotherapy, paying close attention to the staff and 
technologies involved and their roles in the planning and treatment process. 
Through this mapping, I discovered that one of the technologies, the 
fixation device, plays a pivotal role in radiotherapy, influencing the services 
provided by the radiotherapy department at every step of the treatment 
process. 
 
Through my fieldwork within the radiotherapy department, I also identified 
the fixation device as a key stressor for the patients undergoing radiation 
therapy. The fixation device is used to immobilize the patients during 
treatment and provide a means to reliably reproduce patient position during 
these appointments. While some fixation devices are simply pillows placed 
underneath the knees (these are used with prostate cancer patients), patients 
with head and neck tumors are fitted with a very constrictive fixation device, 
the face mask. According to my conversations with the nursing staff, the 
process of being fitted with this type of fixation device can be extremely 
unsettling to the patients. The mask is warm and flexible when it is draped 
over the patient's face, but as it cools it hardens and shrinks slightly. This 
hardening process can trigger feelings of anxiety and panic in the patient, 
and the physical restraint of the face mask can continue to cause anxiety 
in patients even once the form has hardened. To alleviate some of these 
feelings, the nurses can cut openings for the eyes in the masks so patients 
can observe what is going on around them and communicate.
 
During my fieldwork, I observed multiple patients having difficulty with 
anxiety while being fitted with a fixation device during their simulation 
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appointments. The first patient I observed, a head and neck patient, 
reported to the nurses that the mask had triggered feelings of anxiety 
and claustrophobia in her, even though she had never before had any 
problems with enclosed spaces. The nurses explained to me that the patient 
had managed to stay calm and not panic by using relaxation breathing 
techniques, such as taking deep breaths and breathing slowly in and out 
through the stomach.

While the previous patient managed to cope with the stress of the fixation 
mask through breathing techniques, I also observed another more extreme 
example where the negative emotional impact of the fixation device caused 
the patient to seek alternate treatment. I observed this breast cancer patient 
during her simulation appointment, where she was visibly agitated and 
crying, requiring continuous verbal support from the nursing staff. At the 
end of her appointment, the patient requested to see what it would be like 
to go through radiation treatment with the fixation device. She was allowed 
to go into one of the treatment rooms and lie on the treatment bed to test 
out how she would feel in the mask next to the linear accelerator.

In a follow-up conversation with the nurses who had worked with this 
patient, I learned that the patient suffered from claustrophobia and had 
experienced a severe panic attack in response to her interactions with the 
fixation device. Furthermore, when she had tested out what it would be 
like to receive radiotherapy in the treatment room, the combined effect of 
her immobilization and the close proximity of the linear accelerator in the 
treatment room had induced an overwhelming fear response. As a result, 
this patient refused to undergo radiotherapy because of the emotional 
distress this treatment would cause and instead opted for a more aggressive 
surgery to remove her cancer. 

While radiation therapy may have been the best treatment option for this 
patient's cancer, for the patient as an individual, a mastectomy (complete 
removal of the breast) was the best option for her personal and physical 
wellbeing during treatment. The patient decided that the anxiety and 
psychological stress of daily radiotherapy for five weeks would have been 
more detrimental to her cancer care than the single surgery required to 
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remove the cancerous tumor, despite it being a more aggressive and invasive 
treatment than necessary. The strong emotional reaction of this patient in 
response to the fixation device had a direct and measurable impact upon 
the function of the device, resulting in the technology being rendered 
unusable for treatment. 

From these findings, I constructed another knowledge map of the patient 
experience. It expands the staff and technology nodes into detailed 
groupings of actors which fall under these higher level categories. For 
example, the nurses and doctors involved in radiotherapy treatment are 
all located in the staff node, while the MRI, CT, fixation device and linear 
accelerator are all located in the technology node. I also drew connections 
between the fixation device and the linear accelerator, and the emotions of 
anxiety and claustrophobia, based on my observations. 
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Insights
While fixation devices were created to help increase the accuracy of 
radiation treatment, my field observations show that they also have the 
unexpected effect of triggering anxiety in many of the patients interacting 
with them. Medical research has found that reproducibility during 
radiotherapy of head and neck tumors has been significantly improved by 
face masks. However, the temporary fixation of the head and neck region 
has also been shown to induce situational anxiety in patients. This anxiety 
has far reaching consequences, potentially impacting the operation of the 
radiotherapy department by causing treatment disruptions and longer 
waiting times for other patients, and reducing the overall compliance of 
this technique (Adamietz, Kremmin, & Emminger, 1991; Clover et al., 
2011). My observations of patient interactions with fixation devices fully 
support these medical findings. 

The strong emotional responses in patients using a fixation device are 
consistent with research which documents that feelings of vulnerability and 
loss of control in patients have been shown to trigger anxiety and stress 
responses (Walding, 1991). Immobilization is seen as a complex stressor, 
with both physiological and psychological components to it (Kvetnansky & 
McCarty, 2000), and humans instinctively respond to restraint as a physical 
threat (Plutchik, 1994). All together, my fieldwork observations generated 
a solid understanding of the radiotherapy process, highlighting the fixation 
device as a critical technology within this system, linking both it and the 
linear accelerator to patient anxiety.

5.4 Design Probe Kits

In addition to the patient questionnaire and ethnographic fieldwork, 
I chose to use design probe kits as a research method within this 
project because it allows for patient self-reporting of their radiotherapy 
experiences. I would have preferred to conduct semi-structured interviews 
with NUS patients about their experiences; however, there was a language 
barrier between myself and the patient population I was studying. 
As a native English speaker conducting research in a country whose 
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residents speak a language that I am not fluent in, I wanted to capture the 
patient voice in its truest possible way, while remaining in control of the 
questions being asked. Design probe kits enabled me to achieve this by 
providing the patients with a journal and camera, allowing them to self-
document their experiences through a written and photographic narrative 
rather than a spoken one. 

The journals in the design probe kit were structured around 24 open-ended 
questions about the patient's experiences with the staff, the environment, 
and the technology that they interacted with during treatment, to help 
guide the patients in providing a descriptive qualitative account of their 
experiences during radiation therapy. These daily questions were designed 
for the patient to respond to one question a day for five weeks (Monday 
through Friday), the average duration of radiotherapy. 

The design probe kit also included a camera to be used by the patient to 
document their radiotherapy experience through images. They were given 
specific assignments for what to photograph, using the camera as a type 
of diary to visually record their daily activities. This “self-photography” 
provided me with a view of the world through the eyes of the patient. The 
visual narrative of the photographs was used to supplement the written 
narrative contained within the patient’s journal. 

Translation
Using design probe kits did not fully eliminate the language barrier 
between myself and the patient population, because I needed to provide 
all of the design probe materials to the patients in Swedish. This required 
that I first write all of the information and questions in English, and 
then translate the material into Swedish with the help of multiple native 
Swedish speakers involved in the project. 

As all patients responded to the probe materials in handwritten Swedish, 
this required another transcription and translation process in order for me 
to work with the material. The transcription and translations of the first 
batch of probe kits was done by an Umeå University Nursing student who 
was hired to do this work. The second and third batches of probe kits were 
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transcribed by a nursing PhD student who joined the PERT project and 
was interested in using the journal material in her own research, and we 
worked together to translate the journal material. 

Data Collection and Sampling
Whereas the questionnaires were handed out to all patients undergoing 
curative radiation therapy, significantly fewer individuals were asked to 
participate with the design probe kits. Participation was dependent upon 
the patient being willing to keep a journal throughout the length of their 
treatment, they were asked whether or not they would like to participate 
on their first day of radiation treatment by their attending treatment nurse. 
The patients were informed of the purpose of the research and how their 
responses would be used. The enrollment rate of the patients was 50%, and 
of these participants, 75% completed the kit materials to some degree. 

The design probe kits were distributed in three batches, and slight 
modifications were made to the material and texts between each iteration. 
The reasons for these changes were based off of the kits ability to provide 
relevant material for my research. For example, I switched the style of 
camera from a disposable film camera to a polaroid camera between 
versions 1 and 2 of the probe kits because it was difficult to connect the 
patients’ pictures and to their descriptions of the pictures. The polaroid 
cameras provided pictures that could be immediately annotated by the 
patients. I also changed some of the journal questions between the different 
versions of the kits because there was some repetition in questions that I 
eliminated in order to create space for new questions about the patients' 
perceptions of the care environment. 

Analysis
I used a grounded-theory based approach to analyze the design probe 
material from 14 patients (Glaser, & Strauss 1967; Alvesson & Sköldberg, 
2000). I started by becoming familiar with the material, and highlighting 
key words and concepts that were mentioned across multiple patient 
responses. I chose to focus my analysis upon the concrete examples of 
patient interactions with technologies and actors within the treatment 
environment which elicited an emotional response from the patient. 
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I organized and classified the probe material according to key themes 
and categories as a way to interpret the patient stories and photographs 
collected from the design probe kits (Ritchie et al., 2003). I also searched 
for key informants, in much the same way as I did during my fieldwork, 
whose experiences were so extreme that they called attention to key areas of 
improvement within this environment.

Findings
The self-reported journal material provided rich descriptions of patient 
radiotherapy experiences. The following key themes arose out of my 
analysis of the journal material, representing areas where patients felt 
strongly about their treatment experience: the radiotherapy environment, 
preparation information, the radiotherapy technology, the staff, and the 
patients’ physical experiences of treatment. 

The stories captured in the journals showed that the interactions between 
patients and the treatment technology can be problematic, triggering 
anxiety and interfering with the treatment process. One patient who 
suffered from claustrophobia wrote about her experience with face mask 
fixation in the following statements: 

“I had a panic attack the first time. I could not handle being 
trapped in the mask. Then the staff modified the mask so that it 
didn't put pressure on the neck. The next day I asked to them to 
make eye holes for me, which they did. Now it’s ok.”

“Before my mask was modified I panicked. It was not easy to 
breathe normally.”

Another patient wrote in her journal about how the machine in the 
treatment room (i.e. the linear accelerator) caused her emotional distress. 
In the following statement, she is referring to the linear accelerator in the 
treatment room: 

“Nothing can make it inviting. Machines are frightening. It is 
difficult to comprehend what is happening when it begins to buzz.” 

PERT Project Empirical Research
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These statements exemplify the very strong emotional reactions some 
patients can have to the treatment technologies. However, the example of 
the fixation device also shows how the nurses often work with the patients 
to alleviate their anxieties and come up with the best care solution for them. 
A small adjustment in the face mask meant the difference between a patient 
being able to tolerate the treatment and a patient having a panic attack. 

Furthermore, the perceived expertise of the care staff is used as a coping 
mechanism to help patients maintain calm when interacting with the linear 
accelerator in the treatment room. In response to the question “what do you 
think about in the treatment room,” one patient replied: “[I think,] what if 
the “equipment” falls down on me? The next moment, I trust the staff. That 
the technology holds.” This sentiment is supported by another patient's 
statement about their experience within the radiotherapy treatment room: 
“[It was] the first time I saw one such room. [It] wasn't funny, but I trust the 
staff.” In this way, trust in the competence of the care staff is used by patients 
to mitigate their negative responses to the treatment technologies. These 
statements suggest that the care staff form a tightly intertwined relationship 
with the treatment technology, and the negative emotional impact of this 
equipment is often balanced out through the actions of the nurses.
 
Many patients also wrote about the treatment room environment. In one 
patient’s journal, she expressed her wish for “something in the ceiling 
to watch during treatment.” This patient also supplemented her written 
account with photographs using the camera provided in the probe kit. She 
took images of her view of the treatment room while on the treatment 
bed. The only part of the room she could see while she was in position 
for treatment was the treatment room ceiling. This patient was not alone 
in photographing this view of the treatment room, and other patients 
also expressed their desire to have something to look at during treatment 
in their journals, with one patient stating that she spent her time in the 
treatment room “counting the tiles in the ceiling.” 
 
In addition to the lack of visual stimuli, other patients describe the overall 
feel of the treatment room environment as “not cozy”, “sterile”, “cold and 
dreary”, a “dark, cold, bare room.” One cancer patient being treated with 
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Patient photographs of their view while lying on the treatment table.
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radiation to the chest expressed her opinion on the treatment environment 
in the following statement: “The environment in itself does not feel nice 
and cozy, safe and warm. Instead it feels cold, impersonal ... It leaves 
much to be desired.” Another female patient describes the impact of this 
environment on her psyche when in the treatment room with the statement 
“I feel ‘small’ in the large room with all the equipment.” Taken together, 
these images and statements suggest that there is a need for more attention 
to be paid to the patient experience in the treatment room, and they 
suggest that the environment could play a role in treatment related anxiety.

Finally, in many of the journals, patients conveyed their desire to know 
more about radiation and how the machine works. One patient wrote 
that he would like to know “what radiation does... what gamma radiation 
is...” Another patient supported this need for information further in his 
statement, “Doctors are too sparse with information about the disease, 
treatment effects, side effects, and more. Which is unfortunate as it opens 
up for your own speculation and it in turn can lead to unnecessary anxiety 
and fear.” These quotes suggest that a lack of understanding about what is 
happening during treatment, and how the technologies work, can trigger 
anxiety in radiotherapy patients. 

From these findings, I generated a third knowledge map of patient 
experience which highlights the role that information can play in triggering 
patient anxiety, in addition to the fixation device and linear accelerator. 
This map also includes the positive impact the staff can have on decreasing 
anxiety by fostering trust in the patient.

Insights
These design probe kits provided me with a unique glimpse into the 
patients’ radiotherapy experience. The photographs taken by the patients 
conveyed aspects of their experience that often get overlooked, such as 
the bare ceilings, while their personal stories provided insight into some 
of the actors that shape their experiences. The patients called attention to 
the treatment technologies and a lack of information as sources of anxiety 
during radiotherapy. They also highlighted how the nursing staff shoulders 
the burden of providing both treatment, and emotional and physical 
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support to patients during radiotherapy in order to mediate the patients’ 
‘unexpected’ negative responses to treatment technologies, such as anxiety 
from restraint, and fear of what the technology looks like and how it 
functions.
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5.5 Analysis and Insights

In this chapter I have presented the research findings I generated using 
a mixed-method approach in the control phase of the PERT project. In 
this section I will look across the insights I gained from each of the three 
methods I employed and discuss my findings as a whole. 

Mixed Methods
My intention behind using three different empirical research methods 
within this project was to be able to study the patient experience of 
radiotherapy from different perspectives. What these findings have shown 
is that each of these approaches has generated slightly different knowledge 
about this experience. 

The questionnaire findings showed that patient situational anxiety is 
directly linked to the person-centeredness of the radiotherapy environment, 
as well as patients’ feelings of isolation and claustrophobia in the treatment 
room, and worry over the treatment equipment. This method provided a 
high level analysis of the patient experience at the population level, but 
was unable to provide rich details about what is causing these feelings of 
isolation, claustrophobia, and worry. 

The ethnographic fieldwork findings built upon this high-level 
understanding by providing rich contextualized information about this 
experience. The data gathered from my ethnographic fieldwork at the 
site provided me with a solid understanding of the radiotherapy process, 
and what some of the critical areas were within in this system. It also 
highlighted the fixation device and the linear accelerator as key objects 
within this environment, and showed a direct linkage between these 
technologies and patient anxiety.

Finally, the data gathered from the design probe kits helped to support 
the insights I gained about patient anxiety in the treatment room from 
the questionnaire and my fieldwork. The patients’ stories in the journals 
provided details about why the treatment equipment and head fixation 
masks triggered feelings of anxiety, supporting my fieldwork observations. 
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The journals also provided insight into the patient’s need for more 
information about the treatment technologies and what was happening 
to them during treatment, supporting the questionnaire findings that 
individuals who feel uninformed and worried about the equipment are 
more likely to experience anxiety during radiotherapy. Additionally, images 
taken by the patients conveyed aspects of their experience that often 
get overlooked, such as the bare ceilings in the treatment rooms. Taken 
together, the rich, personal details gained from the design probe kits helped 
to ground my findings from the other methods. 
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The data collected using these three methods highlights the roles that 
staff, technology, information, and the environment can play in shaping 
the patient experience of radiotherapy. In order to make sense of the 
complex network of relationships between these actors and the patient, I 
consolidated all of the knowledge I gained from these three methods into 
a single knowledge map. Taking my analysis a step further, I draw on some 
of the theories in Chapter 3 to understand the relationships I observed 
between the technological and human actors involved in radiotherapy, 
focusing specifically upon patient interactions. 

Power and the User
All three research methods I used in this project call to attention the 
fact that patient anxiety can be triggered during radiotherapy by the 
technologies used to treat them. Many of the patients had difficulty 
with their interactions with the fixation devices used to position them 
for treatment. As was introduced in Chapter 2, patient positioning and 
immobilization is extremely important during radiotherapy. The sole 
focus of a fixation device is to provide reproducible patient positioning 
throughout the duration of the patient's treatment regimen. At the same 
time, patient interactions with fixation devices requires that they relinquish 
control over their physical movement, rendering them immobile and 
powerless. The restrictive nature of this technology places patients in a 
disempowered position during radiotherapy, where they become passive 
recipients of treatment.

In Chapter 3, I present Parson’s theory about the role of the patient 
within healthcare, where he argues that there is an innate asymmetric 
relationship between patients and their care providers. One of the perceived 
consequences of this asymmetric relationship is that the patient is placed in 
a dependent, powerless position within healthcare and in their relationship 
with the doctor. This stance also makes sense when looking at how 
evidence-based medicine focuses its attention upon the body when it is 
affected by illness; the patient’s body is treated as an object of investigation 
with little regard for the individual’s experience. 

In the Theory chapter, I also present the idea that technologies can be 
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embedded with societal values, even unintentionally. Drawing on this 
concept, I suggest that patients are treated as passive recipients in their 
interactions with radiotherapy technologies because these technologies 
were designed to view the body as an object. The needs of the body have 
been given precedence over the needs of the individual. It is therefore 
not surprising that the fixation device is restrictive and disempowering 
for patients, while it provides the care staff with the ability to treat these 
individuals’ cancers. While the technologies involved in medical treatment 
are generally considered to be 'instruments' and a means to an end, 
they can also have unexpected effects, such as triggering strong negative 
emotional responses in patients. According to Mol (2008, p.86), “the 
scientific tradition that is currently most prominent in healthcare – clinical 
epidemiology – has not been designed to deal with unexpected effects of 
interventions.” In this case, the fixation device’s unexpected effect is patient 
anxiety. Not only can interactions with the fixation device unintentionally 
trigger patient anxiety, but this anxiety can lead to a decrease in efficacy 
of radiotherapy. As a result, it can be questioned whether the emotional 
distress caused by the fixation device ultimately offsets the treatment 
benefits gained. 

It is interesting to note that the use of fixation devices and patient 
immobilization is not limited to the sphere of radiotherapy. Many medical 
technologies require patients to be immobile during their use. Currently 
all diagnostic imaging technologies, from x-ray and ultrasound to CT 
and MRI, require some degree of patient immobility in order for them 
to function properly. If I extend my insights about the fixation device to 
medical technology as a whole, these findings suggest that many medical 
technologies treat the patient as the passive subject of their attention. As a 
result, the action space that these technologies afford to patients is narrow 
and constrained to the role of recipient of care. 

The Implicated Actor
As the material gathered from the empirical methods demonstrates, 
the constrained interactions that radiotherapy patients have with the 
treatment technologies can have a detrimental impact upon their care 
experience. For example, both the fixation device and the linear accelerator 
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have been shown to trigger anxiety in patients as they interact with these 
technologies, with detrimental consequences on these patients’ radiotherapy 
treatments and quality of life. 

Patient positioning is arguably the most important aspect of radiotherapy. 
It is therefore perplexing that the devices designed to improve treatment 
accuracy trigger effects in patients which hinder their own functionality. 
So why is this situational anxiety not accounted for in the design of this 
technology? The answer to this question lies in understanding how the 
fixation device constructs action spaces for the actors who interact with 
it. As I mention previously, the fixation device is designed to enable the 
healthcare staff to accurately position patients in a reproducible manner. 
The fixation device is a tool that allows the care staff to connect the tumor 
position captured by the CT machine to the carefully calibrated radiation 
output of the linear accelerator. Without the fixation device, patient 
positioning is extremely difficult to replicate. Without accurate patient 
positioning, radiation dosing would be less capable of precisely targeting 
the tumor location, requiring a more distributed dose of radiation to the 
patient. Fixation devices have been designed as useful and empowering 
tools for the healthcare staff responsible for correctly positioning patients 
during treatment, and it does this job extremely well.

While the fixation device has been designed in consideration for its use, 
operation, and management, its interactions with patients have generally 
been disregarded. From the examples gathered through my fieldwork 
and design probe kits, patient interactions with the fixation device are 
characterized by physical restraint, disempowerment, and strong negative 
emotional responses. I suggest that these vastly different experiences with 
the fixation device are due to the roles that are applied to the healthcare staff 
versus the patients when these technologies are designed.

Research into user-technology relations suggests that there can be many 
types of users, whose relations with technology differ from one another 
(Cowan, 1987). With medical technologies, the term 'user' can be used to 
describe the nurses and medical professionals who operate the technology, 
the patients who interact with it, the healthcare administrators who 
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purchase it, to name just a few. Friedman and Cornford 's (1989) typology 
of users shows that 'users' can fall into many different categories; however, 
the only individuals for whom direct interactions with a technology are 
actively designed are its 'end users', i.e., the operators of the technology. In 
the case of the fixation device, my research findings suggest that the nurses 
and doctors responsible for the operation of the equipment are the only 
individuals that have been defined as 'end users' during the development 
of this technology. Despite the fact that patients directly interact with the 
fixation device, because they do not use this technology as a tool, rather 
it is something that is applied to them, these individuals have not been 
considered to be end-users of this technology. 

If the patients are not considered to be end-users of the fixation device, 
what other term might be used to describe their interactions with this 
technology? Drawing on the work of Adele Clark (1989), who studied 
women’s reproductive health technologies, I found insight in her term 
implicated actor, which she used to describe individuals who are silent 
but affected by the action of the technology (Clarke, 1998). According 
to Clarke (2005, p.46) there are two different categories of implicated 
actors, “those not physically present but who are discursively constructed 
and targeted by others” and “those who are physically present but who 
are generally silenced/ignored/made invisible by those in power.” Clarke’s 
second category of implicated actors closely aligns with my observations 
of the cancer patients and their interactions with the fixation device. 
These individuals are both physically present and directly interact with 
the fixation devices, and yet at the same time, they are silent in these 
interactions, rendered powerless by the technology. Radiotherapy 
patients can unfortunately be categorized as 'implicated actors' in their 
interactions with the fixation device. Furthermore, I speculate that the 
lack of consideration for the patient as an active user of this technology is 
directly responsible for the negative emotional responses elicited by these 
individuals during their interactions with the fixation device. 

The fixation device demonstrates how two individuals interacting with the 
same object at the same time can interact with and experience it in two 
drastically different ways. The fixation device is a tool which aids healthcare 
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staff in actively providing radiation treatment to the patient, with the end 
goal of curing cancer. At the same time, patients' interactions with this 
technology render them passive and removed from control. If a technology 
defines the action spaces of the actors that interact with it, the examples 
provided in my research show that the action space of the fixation device 
is definitely not equal for all actors. While the fixation device can open 
up a wide area of treatment possibilities for healthcare professionals, it 
also closes down the physical action space of the patient. My findings 
in combination suggest that the asymmetrical relations seen in patient 
versus provider interactions with the fixation device is a direct result of this 
technology acknowledging the provider as its end user while relegating the 
patient to the role of implicated actor. 

In this first phase of the PERT project, my research insights have 
highlighted some sources of patient anxiety triggered by the radiotherapy 
environment and interactions with the treatment technologies. Through my 
analysis of patients’ interactions with the fixation device, I came to realize 
that patient anxiety during radiotherapy involves the social roles applied 
to these individuals. Medicine’s focus on disease and the development 
of medical technologies that fail to acknowledge their relationship to 
the patient has negative ramifications on both the patient experience 
and the treatment process. Drawing on these insights, I decided to use 
design experimentation as a method for challenging these roles in the 
intervention phase of the PERT project. The next chapter is dedicated to 
presenting the two design experiments that I conducted to see what I could 
learn by proposing alternative patient relations to both the radiotherapy 
environment and its treatment technology.
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In this chapter, I present two design experiments which I conducted within 
the PERT project based on my empirical research findings. I have used 
design experimentation in this project as a method to ask questions about 
the patient experience. As part of this experimentation, I created two 
design prototypes, Taklandskap and ActivPPS, each aimed at shifting actor 
relationships during radiotherapy in order to propose alternative patient 
experiences. I tested them either within the radiotherapy environment or in 
conversation with radiotherapy experts to generate new knowledge about 
the patient actor-network. 

The first experiment that I discuss is the Taklandskap prototype, which 
proposed a new relationship between the patient and the treatment 
environment. Taklandskap was implemented directly into one of NUS’s 
radiotherapy treatment rooms and studied for its impact on patient 
experience through a before/after comparison of the questionnaire 
data and design probe kits. The second experiment that I discuss is the 
ActivPPS prototype, which proposed an alternative set of relations between 
the patient, the fixation device, and the radiotherapy nursing staff. This 
prototype was tested through a dialogue with radiotherapy experts because 
it was unable to be implemented in the radiotherapy department. It is 
important to note that each of these two prototypes were developed with 
a focus placed on the experience they created through use, not the specific 
qualities of the artifact helping to deliver this experience. Therefore, I focus 
the discussion around these prototypes on their experiential impact rather 
than how they were designed.

PERT PROJECT DESIGN EXPERIMENTS
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I close the chapter with the unique research insights that these two design 
experiments generated win the intervention phase of the PERT project, 
and a discussion on how these insights build upon the findings generated 
in the previous chapter. 

6.1 Design Experiment – Taklandskap

From the patient journals collected in the control phase of the PERT 
project, I discovered that many patients emphasized that there was a lack 
of visual stimuli during treatment. Patients were quite vocal about their 
dislike for the bare ceiling of the treatment room and having nothing to 
look at during treatment. They even provided pictures of their view during 
treatment, ceiling tiles. These research findings, in combination with the 
questionnaire results demonstrating that patient anxiety can be impacted by 
the treatment room environment pointed to an area of intervention within 
the radiotherapy process. This led to my developing the following research 
question:

Is it possible to decrease patient anxiety if the patients have something engaging 
and distracting to focus on during their radiotherapy treatments?

For my first experiment, I chose to create a design that reconfigured the 
patient’s relationship with the treatment room environment. Based on my 
observation and design probe findings, I characterized the patient relations 
with the treatment room environment as passive. I decided to conduct a 
design experiment which aimed to change the relationship the patient 
had to the treatment room environment in two ways. First, to make the 
patient experience more person-centered by providing visual stimuli on the 
treatment room ceiling. And second, to enable patients to actively customize 
the environment to their own personal preferences, by allowing them to 
select which material was projected into the room. This experiment was set 
up to test whether engaging patients through these environmental changes 
during their treatment session could potentially distract them from any 
situational anxiety they may be experiencing within the treatment room. 
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Design
Previous research has shown that exposing patients to interesting and 
distracting environments through video and sound can have a beneficial 
impact on their hospital experience, especially if the imagery is of nature. 
It has long been known that views of natural landscapes provide a strong 
positive health effect in patients (Ulrich, 1984; Velarde & Tveit, 2007; 
Malenbaum, Keefe, Williams, Ulrich, & Somers, 2008). These health effects 
include short-term recovery from stress or mental fatigue, faster physical 
recovery from illness, and long-term overall improvement on people's 
health and well-being. In addition, Miller, Hickman, and Lemasters (1992) 
found that burn patients exposed to scenic imagery through videos during 
dressing changes reported significant reductions in ratings of pain intensity, 
pain quality, and anxiety. 

The patients’ reports of the treatment room as being cold, uninviting, 
and dominated by technology, in addition to their requests for having 
something to look at during treatment, pointed to the ceiling as a site of 
potential intervention within the treatment room. Furthermore, the existing 
research about nature imagery and its positive health effects in patients 
suggested that this might be a good direction to investigate. Working 
directly with the treatment room nursing staff to find a design that 
wouldn't interfere with their normal workflow, I created a simple prototype 
that used projection to screen videos of clouds moving in the sky upon 
the ceiling of the treatment room. The video provided visual stimulation 
for patients, and a place to focus their attention during treatment. The 
patient view was transformed from a static, unchanging landscape of ceiling 
tiles, to a dynamic nature vista. This sketch prototype, involving only a 
projector and a dvd player was installed within the treatment room for six 
months. Initial feedback from the treatment room staff about the prototype 
informed me that patients wanted to be able to choose what they could 
watch on the ceiling and have sound or music playing with the videos. 
Based on this feedback, I developed the prototype further.
 
The second version of the prototype, which I named Taklandskap (a 
Swedish name that translates to ‘ceiling-scape’), allowed patients to choose 
what they wanted to watch and listen to during radiotherapy from a 
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Top: The patient view of the Taklandskap 
intervention while lying on the treatment bed.

Bottom: Screenshots of the sound and video 
selection pages for the Taklandskap touchscreen 
interface. 



141



142

selection of nature videos and relaxing music. This prototype involved a 
touch screen interface where patients were given a choice of five different 
nature videos (clouds, the beach, the aurora, trees, and fish) and eight 
different music channels (birds, crickets, the sea, spa, lounge music, classical, 
jazz, and piano). The videos were chosen for their natural and atmospheric 
qualities, while the sound and music selections were chosen for their ability 
to create a relaxing atmosphere, similar to what you would experience at 
a spa. The projector in the treatment room was also replaced to provide 
crisper, more vibrant visuals on the ceiling.

The touch screen interface was installed within the two preparation rooms 
associated with the treatment room being used for the intervention. This 
was done so that while the patient was preparing for treatment, they could 
also select which music and video they would like to experience that day. 
Once they made their selection, the imagery was then projected onto the 
ceiling of the treatment room, and the music selection was played through 
the room’s sound system. 

The Taklandskap prototype was developed to allow patients to curate 
their radiotherapy experience, with the intention of empowering their 
relationship with the treatment environment. By providing them with 
a visual distraction and control over one aspect of radiotherapy, this 
experiment was designed to test whether this shift in relations could 
decrease patient anxiety within the treatment room. 

Research
As introduced in the previous chapter, I structured the PERT project in 
two phases, control and intervention. Within the intervention phase, I 
intended to conduct design experiments within the clinical environment 
and research them using the same empirical methods used in the control 
phase. This structure would allow me to make comparisons between the 
patient experience of radiotherapy before and after the introduction of 
the interventional prototype. To assess the Taklandskap experiment, I 
implemented two of the three methods I used in the control phase, the 
patient questionnaire and the design probe kits. These methods allowed 
me to study the impact that the Taklandskap interventional prototype had 

The Taklandskap touchscreen in 
the patient preparation room.
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upon the patient experience within the treatment room. In addition to 
these two methods, I also reflected on role of the prototype itself within 
the treatment room to help me process what I learned through this design 
experiment.

Questionnaire
While I thoroughly detailed this method in the previous chapter, there are 
some differences in my data analysis between the control phase and the 
intervention phase. First, Taklandskap was only installed within one of the 
five treatment rooms in the Radiotherapy Department at NUS. This means 
that when doing a before/after comparison between patient questionnaire 
responses, I needed to compare the responses from patients being treated 
in this specific treatment room (Room 3). This is slightly different from the 
previous context study, where I reported on patient questionnaire responses 
from all of the treatment rooms. This focus upon Treatment Room 3 
resulted in a smaller pool of patient responses to analyze. 
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Second, since there were two phases to this design experiment with two 
versions of Taklandskap implemented within Treatment Room 3, I have 
analyzed both the overall impact of the design experiment as well as the 
individual differences between these two different versions of Taklandskap 
using the same criteria as the empirical study.

Results
The first finding from the questionnaire data was that the patient 
population being treated in Treatment Room 3 was nearly identical to the 
larger control population, meaning that the findings from the control phase 
remain relevant to this sub-population.

The second finding was that when comparing the patient questionnaire 
responses before and after the implementation of Taklandskap within 
Treatment Room 3, little change was seen in any of the measures. Patient 
situational anxiety levels were unchanged by the introduction of the design 
intervention, and patients’ perceptions of the psychosocial climate of the 
radiotherapy department remained the same. 

In fact, the only question that showed any significant difference between 
the patients that experienced Taklandskap and those that did not was 
their reporting on the perceived tolerability of their overall treatment 
experience. Patients who experience the Taklandskap intervention reported 
a statistically significant increase in their satisfaction with their overall 
treatment experience, finding the experience to be more tolerable than the 
patients who did not experience Taklandskap.

This question maintained its significance for the first iteration of 
Taklandskap (projection only), when the two iterations of Taklandskap 
were analyzed independently. However, for the second iteration of 
Taklandskap, the findings were contradictory. The intervention was no 
longer found to significantly increase patient satisfaction in their overall 
treatment experience, and instead triggered a statistically significant 
increase in patient reports of feeling claustrophobic while lying on the 
treatment bed. 
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Insights
While the Taklandskap prototype positively impacted the patient 
experience of radiotherapy in general, the second iteration of the design 
appears to be slightly more problematic than the first. The new projector, 
which hangs from the ceiling instead of being wall mounted may have 
something to do with this. Overall, it is difficult to understand the 
significance and meaning of the changes of opinion between the two 
iterations without drawing on feedback from the patients. There simply 
isn’t enough information given from the survey data to understand 
these small shifts in values. This is not surprising given the findings in 
the PERT context study which showed that many actors shape and 
influence the patient experience and their situational anxiety levels during 
radiotherapy. Fortunately, I also distributed design probe kits to patients 
that experienced the intervention to understand what patients think about 
the Taklandskap prototype.

Design Probe Kits
As this method was also thoroughly reported on in the previous chapter, 
there is minimal information that needs to be repeated here about data 
collection and analysis. The only significant change of note was that the 
third round of design probe kits were distributed only to patients being 
treated at Treatment Room 3 and their journals included additional 
questions asking them specifically what they thought of the intervention. 
These probe kits were only distributed to patients who experienced the 
second version of the Taklandskap prototype, so the following stories only 
relate to the touch-screen version.

This final round of probe kits was distributed to fourteen patients at 
Treatment Room 3, equally distributed to men and women, being treated 
with radiation to the chest and pelvis. Of these fourteen patients who 
agreed to participate in the research study, only eight responded to the 
design probe materials. In my analysis of the journal material, I looked 
for specific references to the patients’ impressions of the treatment room 
environment and any opinions they might have shared about Taklandskap.
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Results
In reviewing the eight journals with patient feedback, six of them 
contained references to the Taklandskap design intervention. There were 
three key themes that arose from the patient comments about the design. 
The first theme was the impact that Taklandskap has on the treatment 
room atmosphere. One patient describeed this in the following statement:

“[It is] hard to feel the coziness [in the treatment room], but to be 
greeted by the chirping of birds and the lapping sea shore still gives 
a positive feeling. Everything feels clean, unadorned and sterile. The 
soft music is relaxing and good. The sound is low-key.”

Another patient wrote, “It’s very nice and soothing to lie and look at the 
ceiling at all those beautiful pictures.” This sentiment is reiterated by a third 
patient who provided specific details about Taklandskap’s videos and music; 

“The videos shown in the room are quiet, relaxing and aesthetically 
beautiful. It is very important to have calm, and beautiful music 
in the treatment room. Both the videos and the music are great 
because then both non-hearing and non-sighted [individuals] have 
different selectable options, thus there is something for everyone, 
which is important.”

These stories come together to suggest that the inclusion of nature videos 
and relaxing music can have a strong impact on the atmosphere of the 
treatment room, and is appreciated by the patients.

The second theme that arose in the patient journals was about how 
Taklandskap distracted patients during their treatment. This sentiment 
is supported by three patient’s statements about their experience of 
Taklandskap; “It’s an incredible experience. One forgets treatment and 
dreams away”, “one thinks lightly about something else,” and “you think of 
something else during radiation.” The imagery allowed the patients to think 
about something other than their radiotherapy and lets them focus on the 
visuals rather than the machines moving around them. 
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This idea of focus is the third theme that arose from analyzing the patient 
stories of Taklandskap. One patient described how during treatment 
she was “looking at the ceiling, and when it is the swimming beach with 
waves, [I] keep my eyes on a small crab that recurs at regular intervals.” 
This patient used the repetition of the looping video to give her mind 
something to focus on during treatment, i.e. the small crab. In contrast, 
another patient talked about how he didn’t pay attention to the videos at 
all in his statement, “When I lie down I close my eyes until it is clear.” In 
addition, some patients were not able to experience the intervention based 
upon the type of treatment they received. This is made clear in the story 
of one patient who was receiving breath-gated radiotherapy and wrote, “I 
know there are nice pictures to look at during the treatment and it must 
be positive, but for myself, I have to watch a breathing chart.” This theme 
suggests that some patients look for a focus point in the treatment room, 
to ground them during each visit and help them relax, while others find 
alternative ways to cope during treatment. The role of Taklandskap as a 
focus point is supported by the feedback I received from the staff working 
at Treatment Room 3. They talked with me about how important the 
videos and music can be for some patients, and that if they needed to be 
treated at another machine or if the Taklandskap software crashed, the 
loss of this intervention could impact these patients' ability to relax during 
treatment because it had become part of their treatment routine. 

Finally, because of the slight increase in patient self-reported levels of 
claustrophobia for those that experienced Taklandskap, as reported by the 
questionnaire analysis, I looked to see if there were any negative responses 
to the design reported in the journals. Of the six patients that wrote about 
Taklandskap, all responses to the design intervention were positive. Based 
on these results, it is difficult to say anything about the questionnaire 
findings for claustrophobia, except that there may be other actors at play 
in triggering this response. However, the questionnaire findings that the 
patients reported an improved overall treatment experience correlates with 
the positive responses to the intervention.
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Insights
One of the strongest insights that came out of reviewing the stories written 
by patients about the Taklandskap intervention in Treatment Room 3, 
was how they used it as a tool to focus upon during treatment to help 
them think of other things and to pass the time. In this way, the prototype 
accomplished its goal of both engaging and distracting the patient while 
they are undergoing their radiation treatments. However, the question of 
whether patient anxiety could be decreased using this approach appears to 
have a negative response. In combining the results from the questionnaire 
and the design probe kits, I found that while the intervention positively 
improved the overall treatment experience for patients, there was no 
noticeable impact on their anxiety levels through the questionnaire data, 
despite Taklandskap being utilized by patients to focus their attention on 
something other than their treatment.

Another insight that arose from understanding the role of Taklandskap 
in patients’ experiences is the importance of the stability of the design. 
Because this prototype was built only to test out my ideas, not to become 
a permanent fixture in the treatment room, it was constructed for quick 
implementation not stability and durability. The important role that 
Taklandskap played in some patients’ treatment experience as a focus 
point was impacted by the fact that the technology was not 100% stable, 
as recognized by myself, the designer, being frequently called to Treatment 
Room 3 to fix the software I had created. Intervening into the treatment 
environment requires a level of responsibility on the part of the designer to 
ensure that the technology works consistently. 

Reflections
In addition to my before/after analysis of the questionnaire and design 
probe material, I also independently analyzed the Taklandskap prototype 
through reflective action. These insights come from my actively writing 
down thoughts about the experiment, and from conversations with my 
advisors, project managers, and colleagues about the prototype. 

The first insight that I gained through my reflections on Taklandskap 
was focused upon what the prototype could and could not do within the 
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treatment environment. As the empirical data in the previous chapter 
showed, patient anxiety is a complex emotion, and is shaped by many 
actors. The evidence also suggests that some of the actors shaping patient 
experience are more strongly linked to the expression of this emotion than 
others. For example, my research showed that the treatment technologies 
used in radiotherapy, i.e. the fixation devices and the linear accelerator, 
are very strongly linked to patient anxiety. While the Taklandskap 
prototype directly intervened in the patient relationship with the treatment 
environment, it did not directly act upon the relations between the patient 
and these technologies. In discussing the role of the prototype and its 
intentions to shift the relationship between the patient and the treatment 
environment with my advisors, I came to understand that this design would 
only ever be able to mediate the situational anxiety a patient may feel within 
the treatment room due to the treatment technologies, not eliminate it. 

Understanding the indirect nature of the Taklandskap intervention, 
led to my second insight. The area of possible intervention within the 
radiotherapy environment was very small. It appeared to me that 95% of 
the radiotherapy process was fixed and inaccessible to design intervention. 
In working with the nursing staff to understand what I could and could 
not do to the treatment environment when I was building the Taklandskap 
prototype, it was very clear that there were rigid procedures that the staff 
had to follow when treating patients with radiotherapy. Furthermore, these 
procedures could not be altered without impacting the way treatment was 
provided to the patients. The only area I could effectively disrupt through 
intervention was the look and feel of the treatment environment, which 
was what Taklandskap accomplished.

The reason that many of the structures, procedures, and interactions within 
this environment cannot be altered is that they have been rigorously 
tested and medically proven to be necessary for successful radiotherapy 
of cancerous tissues. This makes it impossible to alter these procedures 
without significant research and medical testing to prove that there is 
no negative impact of the intervention to the patient or radiotherapy 
treatment efficacy. These structures are put in place by institutions with 
the intent of standardizing patient care. The hospital can be considered 
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one such institution, as identified by Foucault and discussed in Chapter 
3, because it has local programs of governance which inform the behavior 
of its employees and guides how they provide care. There are also other 
institutions that shape radiotherapy procedures, such as governmental and 
regulatory bodies. Modern institutional theory suggests that individuals 
and their actions both shape and are shaped by institutions (Meyer, 2008). 
In the case of radiotherapy, the actions of the care staff are influenced 
by these institutional structures, which in turn influence the patient 
experience.

Intervening within the clinical environment with the Taklandskap 
prototype and realizing that I was limited to making superficial, surface 
level changes within the treatment environment led me to recognize 
the strong role that institutional structures play in shaping the patient 
experience. It became important for me to acknowledge institutions as 
actors in the patient experience. Furthermore, I also realized that these 
structures only became visible in my research through my attempt to alter 
current care practices within the radiotherapy environment.

As I did with my empirical research, I gathered my findings from the 
Taklandskap intervention and mapped them out visually so that I could 
see the network of actors I was working with. In this new knowledge map , 
visible on the following page, I present the influencing role of institutional 
actors on the entire radiotherapy actor network. Institutions can influence 
how the staff handles the technology and the patient, as well as what 
technology is used. It also determines what the environment is like, and 
what is allowed to be changed within it. In this map, I also include the 
Taklandskap prototype and its ability to distract patients during their time 
in the treatment room, and potentially lowering their anxiety levels. 

As I discuss above, I could implement the Taklandskap intervention 
into the treatment room because the changes I made to the environment 
were superficial and did not interfere in how radiotherapy treatment was 
given. However, if I wanted to directly alter the relationship between the 
fixation device and patient anxiety with a prototype, I had to look for a 
new way to test my design. Because I was very interested in challenging 
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the existing relations between the patient and the fixation-device, I realized 
that this experiential prototype would have to be developed outside of the 
constraints of the radiotherapy department and its institutional structures. 
Understanding these constraints, I decided to move forward with a second 
design experiment with the intention of challenging the role of the fixation 
device within radiotherapy.

Technology Patient Environment Treatment
Room

DistractedAnxietyWorry Claustrophobia

RADIOTHERAPY

INSTITUTIONS

EMOTIONAL EXPERIENCE

Hospital

Taklandskap

Human actors

Non-Human actors

Anxiety detractors

Anxiety contributors

KEY

Design prototype

Knowledge map built from the Taklandskap insights.
Key on p.280.
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6.2 Design Experiment – ActivPPS 

The empirical research from the control phase of the PERT project provided 
me with evidence that fixation devices cause anxiety and emotional distress 
in cancer patients due to the physical restraint they impose. In response to 
these findings, I developed the next design experiment with the intention of 
altering the patient relationship with this technology. I hypothesized that, 
by removing the fixation device and replacing it with a system that allowed 
patients to become actively involved in their positioning process, I could 
drastically reshape the patient experience. 

Unfortunately, as presented in Chapter 2, there is a positional dependency 
in the radiotherapy treatment planning system which requires that patient 
position must be identical for every radiotherapy treatment. The fixation 
devices are one of the technologies necessary for enabling reproducible 
patient position from treatment to treatment. The crucial nature of this 
technology in the treatment process meant that I could not challenge 
these relations through interventional prototyping, as my reflections on the 
Taklandskap prototype revealed. Therefore, I decided to create a prototype 
that would provoke a discussion about these relations without it needing to 
be installed within the treatment room.

My fieldwork observations of the radiotherapy processes enacted within 
the treatment room revealed to me that the nursing staff are held solely 
responsible for the positioning of the patient for treatment. The tools and 
technologies available to help with patient positioning are all designed to 
be used by the staff alone. Alignment lasers, body marks, and 3D surface 
scans all project onto the body of the patient, making it easy for the staff 
to visualize where the patient's body should be in respect to these marks. 
In stark contrast, none of these positioning techniques are designed to 
include the patient in the positioning process. Based on my observations, 
the patient is completely dependent upon the radiotherapy staff to 
manually push, pull, and lift them into the correct position. There are no 
tools provided to help the patient understand where they need to place 
their body, other than the guides provided by the placement of the fixation 
devices on the treatment bed. 
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Despite patients’ direct interactions with these positioning and 
immobilizing technologies, patients have not been considered to be users 
within the radiotherapy environment, and as suggested in the previous 
chapter, have been relegated to the role of implicated actors. They are 
directly affected by the actions of the technologies used to position them 
for treatment, but their role in this process has been deprioritized by those 
who developed these technologies. 

In this design experiment, I attempted to alter the role of the patient 
within radiotherapy, by creating an experimental self-positioning system 
which engages the patient as an active participant within the positioning 
process, and offers an alternative to radiotherapy's current standard of care. 
Driven by the desire to change the patient relationship with the fixation 
device and their passive role within the treatment room, I asked the 
following research questions:

What if the patient could play an active role in their positioning? 

What if it is possible to eliminate the need for fixation devices by providing 
patients with the ability to accurately position and monitor their own bodies?

I hypothesized that if patients understood where their body should be, 
they would be much more capable of moving their body into the correct 
position than the treatment room nurses. Furthermore, I wondered if it 
would be possible to remove the fixation devices completely if patients 
became involved in the positioning process. 

Design
As mentioned above, the focus of my second design experiment was to 
change the role of the patient in relation to the fixation device, shifting 
them from the status of implicated actor to an active participant in the 
positioning process. Since the institutional structures of radiotherapy 
restricted my ability to alter these relations in situ, I decided to instead 
create a prototype which would propose an entirely different set of relations 
than those currently enacted within the treatment room. By choosing to 
develop a prototype that could function outside of the clinical environment, 
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I was freed from having to address the multitude of technical issues and 
regulations around patient position accuracy that would be required of any 
technology implemented within the clinical environment. 

I decided that the best approach for this design experiment was to 
prototype a system that would provide patients with the ability to visualize 
their body position in relation to the desired treatment position, and 
provide visual cues for when the two positions are correctly aligned. 
However, developing a prototype that could see and track body position, 
required utilizing a technology that supported these capabilities. The release 
of the Microsoft Kinect™ gaming platform has enabled everyday people to 
gain access to advanced imaging hardware and software, such as an infrared 
sensor that is capable of skeletal tracking and depth analysis, and captures 
fairly accurate three-dimensional data about whatever is in front of it 
(Borenstein, 2012). I chose to work with the Kinect™ sensor, because it 
was an inexpensive and accessible technology to work with, and it allowed 
my prototype to be able to gather 3D positional data of the patient and 
estimate the position of anatomical landmarks on the body, in real time 
(Ballester & Pheatt, 2013; Raptis et al., 2011). 

While the capabilities of the Kinect™ sensor enabled me to create a 
concept prototype that tracked, visualized, and provided coordinates of 
body position in a way that was accurate enough to test out a patient 
positioning scenario, working with the Kinect™ sensor required a higher 
level of programming skills that I did not possess. Therefore, I formed a 
collaboration with a software engineer from the Swedish ICT - Interactive 
Institute Umeå studio to help me write the software necessary to build 
the prototype. While the engineer helped me construct the prototype, I 
laid out the basic interactive experience that I wanted the prototype to 
facilitate, based upon my understanding of the patient positioning process 
for radiotherapy.

Because my intent with the prototype was to propose a new type of 
relationship during radiotherapy, where patients are actively involved in 
the positioning process, I created a list of experiential requirements for 
the prototype. It needed to be able to: track the position of the patient’s 
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head
x,y,z

hand
x,y,z

A. B. C.

body in real time and space, record the positional coordinates of the body, 
and translate this positional information into a dynamic visualization that 
could be viewed by the patient. In order for a patient to be able to position 
themselves using this prototype, they needed to be able to understand their 
current body position in relation to the desired body position. 

Working together, the software engineer and I created a prototype that 
was able to recognize and visualize a person when they were moving in 
front of the sensor. This prototype required a Kinect™ sensor to ‘view’ 
the individual, a computer to run the software, and a screen by which the 
individual could view the visualizations created from the sensor data. The 
prototype was able to visualize and track the 3D position coordinates 
of twelve skeletal points on the individual interacting with the Kinect™ 
sensor, while concurrently displaying a visual of these skeletal points 
and an outline of their body. The skeletal points that it tracked were 
the individual’s head, abdomen, and both left and right points of the 

Sketch of how the active and recorded positional data could be visualized.  
A. Active skeleton (blue) being transformed into recorded positional data (grey). 
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individual’s shoulders, elbows, wrists, hips, and knees. The prototype was 
designed to account for the different steps that take place in the patient 
positioning process. 

Mapping positioning interactions onto the prototype
The first step in the positioning process that the prototype needed to 
facilitate was to capture the positional data of an individual if they stood 
in front of the Kinect™ sensor in the same position for 10 seconds. This 
captured positional data represented the original reference position of 
the radiotherapy patient, established in their simulation appointment, i.e. 
the position they need to realign to for every treatment. This positional 
data was then displayed back to the individual on a screen. This display of 
positional information was the core feature of the prototype, the feature 
that shifts the relationship of the patient within the positioning process 
from implicated actor to active participant.

head
x,y,z

hand
x,y,z

A. B. C.

Sketch of how the active and recorded positional data could be visualized.  
B. Overlap of the active and recorded skeletons.  
C. Correct alignment of four joints noted by the halos. 
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The Kinect prototype being tested, showing the dynamic visualization 
that occurs when the points are partially and fully aligned.
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After the reference position was captured by the Kinect™ sensor and 
displayed in the visualization, the second step in the positioning process 
was to allow the individual free movement in front of the camera, with 
their active body position being displayed in juxtaposition with their static 
reference position. This visualization of both the active individual and their 
captured position provided the information needed for the individual to be 
able to realign themselves with their original captured position. These two 
pieces of information is what a patient would need to be able to participate 
in the radiotherapy positioning process; their original reference position 
and their current position. 

By tracking the positional coordinates of the individual in front of the 
Kinect camera, the prototype was also able to calculate the distance 
between the reference and current position points. This represents the 
third step in the positioning process, realignment. When the two position 
points for a particular body region overlapped, the individual had correctly 
positioned themselves for that region. All twelve points becoming aligned 
represented the patient becoming correctly positioned for their treatment. 
In order to aid the individual in this alignment process, we designed the 
prototype to provide visual cues when a point was fully aligned; a halo 
around the joint. 
 
Up to this point, the prototype was only designed to provide an alternate 
experience for engaging the patient in the radiotherapy positioning 
process by providing them with a visual understanding of where they 
should be for treatment. However, I decided to take the prototype one 
step further, and see if I could challenge the need for using fixation devices 
during treatment. The main use of fixation devices is to keep the patient in 
the correct position for the duration of treatment. It is a support tool for 
the patient, providing a structure for them to use to help them remain in 
position once they have been correctly aligned. Therefore, I designed the 
prototype to provide a dynamic visualization that plays only when all of 
the skeletal points have been correctly aligned, and disappears when any 
points lose their alignment. This feature was implemented to test if it was 
possible to have an individual hold the correct alignment over a period of 
a few minutes. 
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Images from the workshop. Top: Participants testing the prototype. 
Bottom: brainstorming ideas.
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Despite the fact that the prototype could not be implemented within 
NUS’s radiotherapy department and used by the patients during the 
positioning process, it was built to be functional and have its interactions be 
experienced by individuals. I named the prototype ActivPPS, to highlight 
the active role of the individuals interacting with the Patient Positioning 
System (PPS). Once the ActivPPS prototype was fully functional, I 
decided to test the interactions and experience it facilitated in a series of 
workshops and presentations with both designers and radiotherapy experts. 
The aim of these tests was to evaluate the feasibility of the prototype, and 
assess the potential change to patient experience by shifting their role in 
the radiotherapy positioning process from passive to interactive. 

Research
Because the ActivPPS prototype was not implemented clinically, I was 
unable to evaluate it using the same comparative approach that I employed 
with Taklandskap. However, since the intention behind the prototype was 
to ask questions about patient experience, I chose to evaluate the prototype 
through the dialogue that it fostered using the reflective action approach I 
used with Taklandskap. This approach allowed me to reflect upon both the 
behaviors that the prototype facilitated as individuals interacted with it, 
as well as its potential impact to patient roles within radiotherapy. Testing 
the prototype in different formats outside of the radiotherapy department 
provided different viewpoints and dialogues around the design and its 
implications, which I present below.

Workshop
The first test of the ActivPPS prototype was in a workshop with seven 
designers. The workshop was setup to discuss both the prototype and 
the current patient experience of radiotherapy. The participants were 
introduced to the role of the patient within the radiotherapy positioning 
process through a short presentation and then invited to interact with 
the ActivPPS prototype. After this, they were tasked with brainstorming 
about self-positioning as one possible direction for improving the patient 
experience and how the prototype might support or hinder the patient. The 
participants were also asked to brainstorm other possible design directions 
for the radiotherapy experience.
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From the participants’ interactions with the prototype and subsequent 
discussion, I determined that while the visualizations of the prototype were 
easy to understand, it was difficult for participants to become fully aligned 
using the ActivPPS prototype without any support structures to help them, 
i.e. a wall or marker to indicate where they were previously located in 3D 
space, since the Kinect™ sensor mapped position in three dimensions. 
Furthermore, it was very difficult for the participants to maintain full 
alignment once they did achieve it. Through the workshop I became very 
aware that patient positioning and immobilization are two different, but 
equally important, aspects of treatment. Positioning gets the patient into 
the right place, and immobilization helps keep them there. While the 
ActivPPS prototype could be extremely useful for activating patients to 
position themselves, there is still a need for support structures to help keep 
them in this position over time. 

On top of these basic insights into the functionality of the prototype, the 
workshop generated some interesting questions from the participants 
that challenged the core structures of radiotherapy and their impact on 
patient experience, such as: “Why does the patient have to conform to the 
machine,” and “Why can’t the machine adapt to the changing position of 
the patient?” These questions shifted the conversation and reframed some 
of the problematics of patient position within radiotherapy.

Roundtable Discussion
Since the first workshop was conducted with designers, I decided that it 
was very important to also test the ActivPPS prototype with a group of 
radiotherapy experts to gain their perspectives on patient positioning and 
what it would mean to have the patient actively involved in this process. 
I presented the prototype to a group of fourteen doctors and researchers 
involved with the Swedish national test-bed for innovative radiotherapy at 
one of their quarterly meetings, and led a roundtable discussion about the 
potential of the prototype within radiotherapy treatment. The ActivPPS 
prototype was met with a lot of interest, which was gratifying since the 
conversation around patient positioning within radiotherapy traditionally 
focuses upon best treatment and the impact of these approaches on the 
patient is rarely discussed. The group appreciated the value of including 
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the patient in the positioning process as a method for decreasing anxiety 
caused by this process, and the prototype was seen as a feasible proposal for 
how things could be done differently. 

However, the group expressed concern over having the patient self-
positioning system replace the existing procedures and immobilization 
devices. The experts raised questions about the specifics of the prototype, 
such as “Are the prototype’s visuals simple and understandable enough for 
the patient to pick up the process quickly,” and “Can this be tested in the 
clinic now?” Additionally, they asked higher level questions about the role 
of the prototype, like “Does this system actually decrease anxiety in patients 
or does it just replace one source of anxiety with another,” and “Do patients 
want to be responsible for positioning themselves?” Reflecting upon these 
questions led to insights about the interdependency of roles within the 
radiotherapy process.

Exhibition
The final testing of the ActivPPS prototype took place at two design 
conferences; the Second European Conference on Design4Health where 
it was publicly exhibited (Mullaney, 2013), and the Eighth International 
Conference on Tangible, Embedded, and Embodied Interaction (TEI) 
where it was demo’ed with conference participants (Mullaney, Yttergren, 
& Stolterman, 2014). This format of testing enabled a wide variety of 
individuals to interact with the prototype and give their feedback on 
what it was like for them when they tried to align themselves using the 
visualizations. These interactions raised different types of questions than the 
previous two tests, and focused upon the Kinect™ imaging technology and 
issues pertaining to accuracy. I was asked, “Is the Kinect™ sensor and its 
body tracking software accurate enough for healthcare applications?” While 
impossible to answer given the type of testing I had done and the intention 
of the prototype, this question pointed out important considerations if the 
prototype were to be developed as a product. This key question also led 
me to ask the more abstract question, “What level of accuracy is actually 
possible for untrained individuals to be held accountable for?” 
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Insights
In response to my testing and evaluation of the ActivPPS prototype in 
these three different formats, three main insights emerged about the 
roles of the patient, the care staff, and the positioning technologies used 
during radiotherapy. The first insight focuses upon the differences between 
positioning and immobilization in order to understand the role of the 
fixation devices, the second problematizes turning the patient into an end-
user within this process, and the third looks deeper into the structures that 
shape radiotherapy treatment as it is experienced today.

Positioning vs. Immobilization
One of the important insights that arose early in the prototype testing 
process was the distinction between positioning and immobilization within 
radiotherapy treatment. While I had previously understood these parts 
of the radiotherapy process as overlapping, I failed to fully recognize the 
importance of sustaining the correct position during treatment. While the 
positioning process gets patients into the correct position for radiotherapy, 
it is the fixation devices that makes it possible to stay in that position for 
the duration of the treatment. 

I had originally imagined that the ActivPPS prototype could be used to 
engage the patients in the positioning process and also remove the need for 
the anxiety-provoking fixation devices. However, in my conversations with 
radiotherapy experts I realized that while the prototype could be extremely 
useful for helping patients position themselves for treatment, it could not 
fully replace the function of the fixation devices. The rigid support structure 
of the fixation devices are helpful in maintaining patient position over time. 
Therefore, if the ActivPPS prototype were to be used without the fixation 
devices, the patient would become solely responsible for maintaining their 
correct positioning during their radiation treatment, which could last 
anywhere from 10 to 30 minutes. In doing so, the prototype could result in 
unnecessary stress for the patient because they would be solely responsible 
for maintaining their position for a long duration of time without 
support, potentially resulting in even higher levels of stress and anxiety 
than is currently experienced with the fixation devices. By replacing the 
fixation device with the ActivPPS prototype, I would simply be replacing 
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one anxiety provoking technology with another. Even if the ActivPPS 
prototype were to be introduced into the radiotherapy positioning process, 
there is still a need for support structures to help the patient maintain their 
position over time. Perhaps the rigid restraint of some fixation devices 
could be relaxed; however, their presence cannot be completely removed. 

Interdependency of Relations
Reflecting upon this first insight, I realized that it was also necessary for 
me to rethink the role that the ActivPPS prototype might play in the 
positioning process, not just in relation to the fixation technologies and 
the immobilization they provide. In trying to design a system that would 
enable patients to become involved in the positioning process, I had 
ignored the other actors that participate in this process. The current state 
of radiotherapy has the care providers in full control of patient positioning 
for treatment while the patients are passive subjects within this process. In 
contrast, the ActivPPS prototype proposed an alternative extreme, where 
patients are put in control of their body positioning with no assistance 
from the nursing staff. The ActivPPS prototype was essentially shifting 
the focus of the positioning technology from the nursing staff as end-users 
to the patient as an end-user. However, even with the support of fixation 
devices, having the patient become solely responsible for establishing the 
correct position for treatment without the support of the care staff could 
cause them undue stress and anxiety. This led me to realize that altering 
the role of the patient within the positioning process did not require that 
I turn them into end-users. Instead of shifting the role of the patient from 
implicated actor to end-user within this process, creating a more moderate 
role made sense, where patients are invited to participate in the positioning 
process with the support and assistance of the nursing staff. 
 
In trying to shift the role of the patient from passive recipient to end-
user in the radiotherapy process, I had ignored the role of the other actors 
participating in this process, such as the treatment nurses. I came to 
understand that the relationship between these individuals should not be 
dismissed, and that the ActivPPS prototype could allow both the patient 
and the radiotherapy nurses to work together through mutually-supportive 
interactions to achieve correct alignment. 
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Shifting the roles of the patient  and nurse  within 
the radiotherapy positioning process.

Continuum of control
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System Dependencies
The third core insight that arose out of my testing of the ActivPPS was 
triggered by the question “Why can’t the treatment system be responsive 
to patient position, rather than the patient needing to conform to the 
restraints of the treatment?” Reflecting upon what I knew about the 
radiotherapy process and how it is structured, I realized that the strict 
positioning and immobilization requirements of radiotherapy stem 
from the way in which radiation dose planning is determined. There is a 
positional dependency written in to the current radiotherapy treatment 
technologies, where the initial imaging scans of the patients are used to 
create the radiation dose plans for the patient, and this then dictates that 
the patient must get into and maintain the exact same position they were 
in during their initial imaging. The fixation devices are necessary to help 
patients maintain their position during treatment. Therefore, in order to 
eliminate the need for this technology, you must first change the positional 
dependency which is embedded into the very structure of how radiotherapy 
treatment is planned and delivered. The fixation device is simply a tool 
that is used to support the linear accelerator in dosing the patient. Based 
on already existing technologies, it is possible to imagine a future where 
body-tracking and digital imaging could be used in coordination with 
dose planning software to adapt to changes in patient position in-real-
time, allowing for more responsive and supportive radiotherapy treatment 
experiences. These three core insights expanded my understanding of both 
the structures that shape the current radiotherapy experience, but also the 
possibilities for rethinking and reforming this experience and the roles of 
the different actors that shape it. 

Implications
In referring back to my original research questions driving the development 
of the ActivPPS prototype, I am now able to answer both questions. It is 
possible to engage the patient in a more active role within the radiotherapy 
positioning process. However, based upon the way that radiotherapy 
treatments are structured and the supportive role that fixation devices play 
in maintaining patient position over time, it is not possible to remove this 
technology from the current treatment process, despite the fact that it can 
trigger anxiety in patients. 
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Additionally, I started this research with the assumption that empowering 
patients to become more involved and active in their care is a good thing 
in itself. However, this design experiment suggests that there are different 
levels of engagement that can be applied to the patient, some more 
problematic than others. The insights from the ActivPPS prototype suggest 
that putting the patient in the role of end-user within the radiotherapy 
environment can be problematic because it also places responsibility upon 
them which may not be desired. Instead, allowing a flexible and variable 
level of interaction within the positioning process, in collaboration with 
the nursing staff, appears to be a more supportive and feasible approach to 
shifting the patient from a passive to active participant within radiotherapy.

The chronic nature of radiotherapy treatment lends itself to the 
development of relationships between the care staff and patients, and 
acclimatization of patients to the treatment process. These factors suggest 
that engaging patients in the treatment process and including them as 
interactors within this environment might be beneficial in lowering anxiety 
rates caused by this process and increasing their quality of life during the 
treatment period, which can last up to two months. Patient interactions 
with their treatment experience can occur on different levels, from 
engaging with surface level changes of the environment enabled through 
Taklandskap, to more directly engaging with the care processes themselves 
through ActivPPS.

In creating the ActivPPS prototype, which proposes an alternative to 
the current care processes within radiotherapy, this design experiment 
has opened itself up for questions concerning implications not just for 
the patient but also for the provider. It has become clear that it is not 
possible to simply hand over responsibility to patients when inviting them 
to interact with their treatment processes. Instead, their actions must be 
supported by the care staff, developing a symbiotic and mutually beneficial 
relationship between the actions of both parties, else there is a risk of 
causing more fear and anxiety during treatment than already exists. So 
when considering shifting the roles of the patient from passive to more 
active in care processes, further reflection is needed on the collaborative 
performance that must be enacted between these actors, both human 
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and non-human. This has implications not only for the body tracking 
technologies utilized in the ActivPPS experiment, but for all medical 
technologies, especially those which have previously relegated patients into 
the role of implicated actors. 

6.3 Analysis and Insights

In comparing the insights gained from my two design experiments, 
Taklandskap and ActivPPS, and what I learned through my empirical 
research presented in the previous chapter, it is clear that engaging with 
design construction within the PERT project has generated its own unique 
knowledge contributions.

By creating two designs that offer alternatives to the current treatment 
experience, I have been able to build an understanding of the structures 
that shape the patient experience of radiotherapy which were hidden or 
inaccessible through the empirical research methods I employed. These 
two design experiments helped me to understand how highly regulated 
the clinical environment is for radiotherapy and how difficult it is to act 
on some of the actors that contribute to patient anxiety, i.e. the fixation 
device. Furthermore, by challenging the existing patient roles and relations 
with the treatment environment, its technologies, and the care staff, these 
two prototypes helped me to understand what it might mean to design 
more patient-centered interactions within radiotherapy. As I did in the 
previous chapter, I consolidated my research findings from Taklandskap and 
ActivPPS into a knowledge map. This map, located on the following page, 
highlights both designs and their link to patient anxiety, as well as the newly 
discovered institutional actors that influence the radiotherapy actor network.

Not only did these design prototypes help me understand the actors 
that shape the patient experience of radiotherapy, they also helped me to 
understand the different forms that prototypes can take within constructive 
design research, and their intentions. 
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Intervention and Provocation
In looking at the two design experiments conducted within the PERT 
project, there are clear differences between them. The Taklandskap 
prototype was developed to be installed within one of the treatment 
rooms in the radiotherapy department at NUS and tested with patients. In 
contrast, the ActivPPS prototype was developed to propose an alternative 
to existing patient roles during the radiotherapy positioning process and 
facilitate a discussion about these interactions. Furthermore, Taklandskap 
could be analyzed using empirical methods and a before/after comparative 
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analysis, and ActivPPS could only be assessed through dialogue and 
reflective practice. The differences between these two prototypes required 
that I study them using different research approaches and assess their 
impact through different analytical tools, for the most part. Comparing 
these two prototypes made me aware that they each served different 
purposes within my work. To call attention this, I have separated them into 
two distinct categories; interventional and provocative prototypes. 

An interventional prototype, such as Taklandskap, is characterized by 
its ability to be installed within the research site and be assessed for its 
impact on experience through the use of empirical methods. This allows 
for a before/after comparison of the design experiment, and provides an 
additional means for evaluating beyond the reflection-in and on-action that 
is available with prototypes. This approach is similar to action research in 
other fields, and there is precedence for this type of work within healthcare 
environments. As I mention in Chapter 2, medical and nursing researchers 
have already conducted quite a few interventions within radiotherapy 
that attempt to make its processes less stressful for both adult and child 
patients. These have involve altering the treatment environment, providing 
educational resources to patients, as well as teaching them relaxation and 
coping techniques (Bertoni et al., 1999; Chen, et al., 2013; Haeberli et al., 
2008; Harrison et al., 2001; Mystakidou et al., 2013; Willis & Barry, 2010). 

In contrast, a provocative prototype such as ActivPPS is characterized 
by a level of criticality that makes it impossible to implement within the 
research site. It is still designed to be shared outwardly with the members 
of the site, but it presents an alternative vision of how things could be 
done differently that are too disruptive to be implemented. They illustrate 
future possibilities divorced from the constraints of current practices. While 
designed to be experienced in one way or another, these provocations are 
assessed through meaningful dialogue with individuals from within the 
research context rather than through their use within the site. 

Asking questions instead of creating solutions
According to Koskinen et al. (2011), design construction within design 
research usually takes the form of a prototype, a scenario, a mock-up, or a 
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detailed concept. As presented in Chapter 3, prototyping makes it possible 
to experiment and explore in a way that is more a way of asking questions 
than a way of proposing final solutions. Human experiences are infinitely 
complex and individual, and cannot be fully predicted. As a result, when 
designing for experiences, the best way forward is to test your work and 
iterate. This makes prototyping an ideal approach for this type of work, 
since in building a prototype you can focus on a few elements of a design 
rather than trying to build the entire final product. The incompleteness of 
prototypes provides a space to ask questions and adapt to any new ones 
that arise in the process. 

Neither the Taklandskap nor the ActivPPS prototypes were intended to 
solve the problem of patient anxiety during radiotherapy. Instead they were 
physical tools used to ask specific research questions. Taking a problem-
solving approach in the development of the designs within this research 
project would have generated drastically different results. For example, if I 
had chosen to focus on solving this problem of patient anxiety caused by 
the fixation device, I might have put all my effort into the redesign of the 
fixation device. Or I could have created a system similar to the ActivPPS 
prototype in an attempt to remove the fixation device completely. If I had 
chosen to try to eliminate the fixation device and design a new system 
which would cause less anxiety in the patient, the ActivPPS prototype 
would have been seen as a complete failure because of its inability to 
replace the fixation device and most likely would have been summarily 
dismissed as a concept. However, as a prototype implemented within a 
research context and used as a way to ask questions about the patient 
experience, the perceived failure of this design to remove the fixation 
device from radiotherapy treatment is irrelevant. Instead, this ‘failure’ 
played a crucial role in the generation of new knowledge. The ActivPPS 
prototype clarified the importance of the fixation device within the 
positioning process and the reasons behind the positional requirements of 
radiotherapy, while at the same time showing how the patient is perhaps 
best engaged with as an active participant in this process but not an 
end-user. Additionally, the Taklandskap prototypes failure to significantly 
decrease patient anxiety levels did not mean that the design did not have a 
positive impact on the treatment room environment and the patients that 
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experienced it. Furthermore, this design’s limitations also called attention 
to the rigid institutional structures which influence how radiotherapy 
treatment is provided to patients. Both design experiments brought about 
new understandings of the actors which shape the patient experience of 
radiotherapy.

Within this chapter, I have shown how I conducted two design 
experiments in the PERT project, each of which were constructed in 
order to propose alternative patient relations within radiotherapy. Each 
prototype acted upon a different aspect of the patient experience, drawing 
from the insights gained from the empirical findings presented in the 
proceeding chapter. The interventional prototype, Taklandskap, altered 
patient relations with the treatment environment while the provocative 
prototype, ActivPPS, altered patient relations with the fixation device 
and the radiotherapy positioning process. Each prototype generated 
unique knowledge contributions. Taklandskap called attention to a new 
actor involved in shaping patient experience, institutions, while ActivPPS 
highlighted the interdependent relationship between the patient, the 
nursing staff, and the positioning technology, calling for consideration for 
both these actors in the design of this technology. In combination, each of 
the methods I have engaged with within the PERT project have helped me 
to generate a knowledge map of the radiotherapy actor network.
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This chapter presents the findings generated in the second research project 
that I worked on after PERT, project DUMBO. The name DUMBO was 
created as an acronym for the Swedish title, Design och Utvärdering av 
OmvårdnadsMiljö vid Barnradioterapi, which translates to Design and 
Evaluation of the Care Environment for Children’s Radiotherapy. While 
each of the three research projects that make up this thesis are focused 
upon the patient experience of radiotherapy, they each have a slightly 
different scope and perspective. As the full title of the DUMBO project 
relays, this project focused specifically upon children’s radiotherapy and the 
impact that the care environment has upon the children and parents going 
through this process. It was my intention that, by participating in this 
project, the research insights gained would expand my understanding of 
patient experience generated in the PERT project by looking at a different 
set of actors and across the entire care experience of radiotherapy, not just 
what happens at the radiotherapy department during the treatment process.

This project was conducted in collaboration with a team of nursing 
researchers and designers. In this chapter, I compare my mixed-method 
approach to the research done by the nursing researchers, and discuss the 
similarities and differences between them. I also talk about the unique 
insights that were generated about the radiotherapy experience by studying 
a different patient age group. Finally, I present the insights I gained from 
the design experiment I conducted in this project, an interventional 
prototype called HUGO, which focused on shifting the child and parent 
relationship with the radiotherapy treatment process through preparatory 
information. Together the findings from this project build on the 
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knowledge map generated in the PERT project, while also supporting my 
mixed-method approach and demonstrating how interventional prototypes 
can positively alter actor relations within radiotherapy.

7.1 DUMBO Project Overview

This project was established with three years of funding from 
Barncancerfonden, the Swedish children’s cancer foundation, to research 
the child’s experience of radiotherapy, with a focus on identifying sources 
of anxiety and worry in the current treatment processes. The goal of 
project DUMBO was to generate a national consensus on how to prepare 
and take care of children and parents before and during radiotherapy. 
The motivations behind this project revolved around the need to find 
approaches to decrease fear and anxiety in children as they go through 
radiotherapy treatment. As with adult radiotherapy patients, it is important 
that the child does not move during treatment. Whilst radiotherapy is a 
relatively noninvasive treatment, its delivery to young children can be both 
stressful and challenging, particularly when a fixation device is required. As 
a result, many radiotherapy departments routinely use general anesthesia 
or sedation on young children (those less than 5 years old) to overcome 
problems of non-adherence (Slifer, Bucholtz, & Cataldo, 1994). 

General anesthesia can pose medical risks for the child. There are several 
well-known advantages to radiotherapy treatment being given without 
sedation or anesthesia. Children experience decreased levels of side 
effects and less disturbance to their daily life, especially in regards to 
sleep and nutrition (Filin et al., 2009, Scott et al., 2002). It is also a very 
time consuming and costly procedure for radiotherapy departments, 
requiring the presence of specialist staff for each of the child’s radiotherapy 
treatments, which can last several weeks (Scott et al., 2002). Tools to reduce 
the need of general anesthesia have been introduced in other treatment 
environments where children are exposed to similarly ‘scary’ medical 
equipment, such as the MRI machine. Various techniques have been 
tested to increase understanding and decrease anxiety within the children 
being scanned with the MRI machine, and their parents, and in general 
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such interventions result in less distress, better coping and less need for 
anesthesia (Pressdee, May, Eastman, & Grier, 1997; Törnqvist, 2010; Frasca 
et al., 2011). This research hypothesizes that the same approach could be 
successfully applied to children undergoing radiotherapy as well.

Project Approach
From its initiation, project DUMBO set out to be a multicenter, 
interdisciplinary collaboration involving expertise from departments 
of nursing, radiation physics, oncology and design. Researchers from 
Umeå University and Uppsala University collaborated in structuring 
and implementing the research study, and the project was conducted 
on a national scale, with three of the main hospitals in Sweden with 
radiotherapy departments participating: NUS in Umeå, Karolinska 
Hospital in Stockholm, and Akademiska Hospital in Uppsala. 

If we compare the DUMBO project to the PERT project, there are quite a 
few differences. The first is the size of the project. PERT was a single-sited 
project with one researcher, me. In contrast, project DUMBO occurred 
across three research sites. As a result, there were many individuals involved 
in the research, design, and implementation of this project. The second 
difference between the two studies is the research focus. While I drove 
the research in PERT, there were many research interests that needed to 
be addressed in project DUMBO. What these two factors meant for my 
research within DUMBO was that I had less control over the methods 
used and their implementation due to size and the fact that it was a multi-
disciplinary project.

The overall design goals of the project were to develop technical tools 
and equipment to help both children (ages 3-18) and their parents to 
prepare for and cope with radiation treatment. These tools would hopefully 
reduce anxiety and fear levels during treatment, and decrease the usage of 
anesthesia and sedation in pediatric patients undergoing radiotherapy. The 
overall research goals of the project were to evaluate the impact of these 
tools and equipment on the patient experience in a scientific way. These 
goals were developed by the team of researchers involved in the project, 
and the project was structured similarly to the PERT project, where the 

Project DUMBO



176

research was conducted in two phases, a control phase and an intervention 
phase. Since DUMBO was funded for three years of research, the project 
was structured so that the first year and a half were dedicated to being the 
control phase of the study, while the second year and a half were dedicated 
to the intervention phase. The project officially started in June of 2012, and 
the intervention phase finished recruiting participants in June, 2015. 

The control phase was set up to establish a baseline understanding of 
the patient experience through the implementation of quantitative and 
qualitative methods. The intervention phase was set up to then investigate 
how the designed intervention would impact this experience. In each 
phase, identical methods were chosen to study the patient experience by 
the nursing researchers, so that a before/after comparison could be made 
to scientifically assess the impact of the intervention upon patient anxiety 
levels. Similar to the PERT project, both quantitative and qualitative 
research methods were chosen to study this; however, I was not directly 
involved in this aspect of the project. The nursing researchers were the 
individuals who chose these measures and conducted the research. It was 
their focus to scientifically evaluate the design intervention. I highlight 
the term scientific here because this focus on creating scientific evidence is 
what set these researchers’ intents apart from my own.

My official role within project DUMBO as the lead designer on the team, 
was to facilitate the design and development of the tools to decrease 
anxiety. Instead of being the sole researcher on the project, as I was with 
PERT, my role in project DUMBO was to lead a team of design students 
from Umeå Institute of Design in researching and developing the ‘tools’ 
that the project tested in the radiotherapy departments at NUS, Karolinska, 
and Akademiska. I was responsible for coordinating the collaboration 
between the design school and these sites and the many stakeholders 
involved in the project. As part of the project, I organized and led a 10-
week Service Design course with Interaction Design MFA students. In 
this course, the students conducted primary research during site visits, 
analyzed research and consolidated findings, worked with the participating 
hospitals’ staff to develop design directions, and generated service 
concepts for the design intervention phase of the project. I also organized 
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and led an 11-week Summer Design studio where the students’ design 
concepts were consolidated into a final cohesive design and developed for 
implementation within the three hospitals. And finally, I was responsible 
for the implementation of the design intervention within the radiotherapy 
departments at the participating hospitals.

Aside from my role as the lead designer in DUMBO, I had my own 
research goals as a design researcher in this project, which is why it is 
included as a part of this thesis. It was my intent to research the patient 
experience of radiotherapy using a similar approach to the one I used in 
the PERT project. I implemented my mixed-method approach within 
the control phase of DUMBO, working together with the team of design 
students to conduct ethnographic fieldwork, while also drawing on the 
material collected by the nursing researchers. Using the insights I generated 
from this material, I worked with the design students to create an 
interventional prototype which focused on shifting the child and parents’ 
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relationship with radiotherapy, which was then implemented within 
intervention phase of project DUMBO. While I left the formal before/
after analysis of impact to the nursing researchers, I used the material they 
gathered, in addition to the feedback from the staff involved in the project, 
to analyze how the prototype influenced the roles and relationships of the 
patients and their parents during the radiotherapy process.

Differences in Research Approaches – Nursing vs. Design
As I mention earlier, two different research approaches were employed in 
project DUMBO. The first approach, conducted by nursing researchers, 
was to use formalized scientific methods to evaluate the experience of every 
patient enrolled in the research study, both quantitatively and qualitatively, 
so that a comparison could be made between the control and intervention 
phases of the research project. The researchers chose to use two quantitative 
self-reporting scoring scales for patients and their parents to report their 
anxiety levels: the Facial Affective Scale (McGrath et al., 1996) for children 
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ages 0 to 10 years, and the Visual analogue Scale-Anxiety (Bringuier et al., 
2009) for children ages 11 to 18 years and their parents. Both scales allowed 
the children and parents to rate their own levels of anxiety at different stages 
in the treatment process. In addition, the nursing researchers also conducted 
semi-structured qualitative interviews with these same individuals to gather 
richer information about the radiotherapy experience. These were the 
methods formally acknowledged in the research study. 

The second research approach was my mixed-methods approach from 
PERT which I adapted to the DUMBO project. For DUMBO, I utilized 
the research material generated through the nursing researcher’s interviews, 
in conjunction with quick ethnographic fieldwork conducted by the design 
students. One of the reasons that I didn’t have the design students rely 
solely upon the interview data generated by the nursing researchers was due 
to our research time frame. We needed to be able to analyze the research 
findings, generate insights, and develop an interventional prototype before 
the end of the control phase of the project. In contrast, the nursing research 
methods needed to be implemented for the entire duration of the control 
phase, so that data could be collected from all of the patients who chose 
to participate in the study. Waiting on the formal analysis of the nursing 
research data would have delayed the start of our design work, and the 
intervention phase of the project, by at least a year from the end of the 
control phase, which the funding would not allow. As a result, I chose 
to sacrifice the depth of the nursing research for time. We drew on the 
interview transcripts provided by the nursing researchers; however, we used 
only a subset of this material instead of the whole data set, and conducted 
our own analysis of it. We also supplemented this research with our own 
material gathered from a smaller group of patients, and site visits to each of 
the hospitals. This allowed us to quickly generate research insights to drive 
our design development process. 

Another reason that I did not have the design students rely solely on the 
nursing research was because I considered this data set to be limited. In the 
PERT project, I presented the benefit of using multiple methods to create 
an understanding of the patient experience. Within the DUMBO project, 
I considered the patient and parent interviews as just one source of valuable 
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information. While these interviews focused upon child and parent stories 
of radiotherapy treatment, I thought that it was important to also gain a 
broader overview of the whole process from multiple perspectives, including 
the care staff. This is why I chose to have the students include an additional 
method within their research approach, quick ethnography. Furthermore, 
I did not have the students work with the quantitative anxiety scale data 
because this material would only be useful in a before/after comparison 
between the control and intervention phases of the study. The FAS and 
VAS scales would be unable to tell us anything about the patient experience 
except to provide a value for the level of anxiety at the population level. This 
is quite different than the questionnaire data that I developed in the PERT 
project, which was designed to generate more information about the patient 
experience and could be used to guide my investigation.
 
Using quick ethnography, my design students were able to conduct 
fieldwork at the three clinical sites, document and observe different aspects 
of the radiotherapy care process for children, and interview different actors 
involved in this process, not just the children and parents. They used their 
ethnographic fieldwork material in combination with the raw interview 
data provided by the nursing researchers to gain insight into the pediatric 
radiotherapy experience from multiple perspectives. 

7.2 Research

In leading the design research conducted in the DUMBO project, it 
was my responsibility to guide the students in research methods and 
the approach that I wanted them to take to study the child experience 
of radiotherapy. I provided the students with instruction in design 
ethnography techniques prior to their visits to the hospitals, and guided 
them in using the same ‘quick ethnography’ approach that I utilized in 
PERT. The students were introduced to how to conduct observational 
fieldwork and informal interviews in the field, take fieldnotes, and analyze 
the material they gathered through these methods. The quick ethnography 
approach was particularly useful because it enabled the students to be able 
to create a detailed analytical account of patient interactions within the 
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radiotherapy departments and patient wards they visited in a relatively 
short period of time (Hammersley & Atkinson, 2007; Handwerker, 2001). 
The quickness of this method was necessary since the students had limited 
access to the three participating hospitals where they conducted their 
fieldwork.

The students were tasked with generating an understanding of how the 
oncology care chain works for all the participants within this service, from 
the children undergoing treatment and their parents, to the staff involved 
with their care and wellbeing within these clinics. The intention of this 
directive was to have the students understand the many processes involved 
in providing radiotherapy to patients, as well as what the experience of 
having cancer and going through radiotherapy treatment is like for these 
individuals. Since the focus of the DUMBO project was to identify the 
sources of anxiety within the radiotherapy experience for children and their 
parents, the students were also tasked with investigating this topic in their 
conversations with the radiotherapy staff and families going through this 
process. 

Data Collection
For their fieldwork, the students were broken up into teams, 3 groups 
of 4 students, where each group was responsible for visiting one of the 
three participating hospitals. The teams responsible for Karolinska and 
Akademiska were flown down to Stockholm for a 3-day intensive study 
visit to their clinic at the start of the project. These visits were coordinated 
with the nurses and doctors involved in project DUMBO at each site to 
ensure that the students saw all aspects of the child radiotherapy process. 
The students met with various groups of individuals involved in pediatric 
radiotherapy, and conducted interviews with the radiotherapy and pediatric 
oncology staff, play therapists, and parents and children currently going 
through the treatment process that were willing to talk to them. They also 
observed the different stages of radiotherapy treatment, documenting 
these processes through detailed fieldnotes of their observations, and 
supplementing these notes with audio recordings, photography and video 
when possible.
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The students were also provided with the raw transcripts from the nursing 
researchers’ semi-structured interviews of children and parents going 
through radiotherapy. These interviews were made at the end, or shortly 
after the end (within two months) of the child’s final radiotherapy session, 
in which the nursing researchers asked the participants to reflect upon 
their overall experiences. The interviews took place at the hospitals, or were 
conducted and recorded by telephone when necessary due to time and 
geographic limitations, an approach which has been shown to yield rich 
data (Mealer & Jones, 2014). 

Analysis
The students were responsible for gathering all of the material into research 
reports for each hospital, focusing on the patient and family experience. 
The students drew on a variety of service design analysis techniques 
such as blueprinting, patient journey mapping, emotional mapping and 
stakeholder mapping, to consolidate their information into understandable 
visualizations (Stickdorn & Schneider, 2010). The students also employed a 
grounded theory based approach to analyze their fieldnotes and interviews, 
where they looked systematically across their qualitative research data, and 
sorted the material into key themes and insights (Glaser & Strauss, 1967; 
Alvesson & Sköldberg, 2000). They followed the thematic approach I used 
to interpret my design probe journal data in the PERT project, where I 
organized and classified my data according to key themes and categories 
(Ritchie et al., 2003). However, the students weren’t looking at just one 
source of information, but rather drew from their field notes, interviews, 
and imagery to understand the problem areas for children and their 
parents as they go through radiotherapy. The students also used the nursing 
researcher’s interview data to support and supplement their fieldwork 
findings, and they analyzed this material using the same thematic approach 
they applied to their fieldnotes and interviews.

Findings
Looking across the research data gathered by the students at each hospital 
site, and their analysis of the research material, the students’ maps of the 
child radiotherapy experience portrays a much larger picture of the patient 
journey than what I covered in the PERT project. Where PERT was 
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narrowly focused upon what happens in the radiotherapy department at 
the time of treatment, the students looked beyond this environment to the 
other environments that the child and their parents spent time in, like the 
children’s oncology ward. In addition, the students mapped all the steps 
leading up to and through radiotherapy, and they identified additional 
actors involved in the care and support of the child and their parents 
throughout this process. 
 
The broader scope of the DUMBO project is seen in the students’ research 
findings, where many of their insights were not tied to the patient 
experience in the treatment room, but instead to the roles and relationships 
between the different actors involved in the entire radiotherapy process. 
While the students generated a wide range of research material and 
insights, the material that I present here are the insights that I have found 
to be of relevance to my research questions. Drawing on the students’ 
analysis of their ethnographic fieldwork and the interview transcripts 
provided from the nursing research, I have distilled their work into five key 
findings about the child and parent experiences of radiotherapy treatment. 
The first two findings report upon the impact that radiotherapy can have 
on the child being treated, and their parents. The third finding is about the 
relationship between the child and parent. The fourth finding is about the 
care staff and their influence on the child and parent experience. And the 
final finding reports the important influence that preparation can have on 
the child and parent experience of radiotherapy. I will now present these 
five findings in more detail.

The Child Experience
In talking to the care staff at the hospitals and reviewing the child 
interview transcripts, the students reported that children can experience 
many different emotions during the treatment process. Some children can 
find radiotherapy intimidating, because they see the treatment machines as 
huge and unfriendly. One nurse described her experience treating a young 
child who exhibited a phobic anxiety response to radiotherapy. The child 
had experienced a fear that he was going to be sucked up into the machine 
(the linear accelerator), and although he tolerated his first treatment 
without sedation, he needed sedation for subsequent treatments. 

Top: Design students sorting their research findings. 
Bottom: Cancer patient journey map.
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Children can also feel isolated during radiotherapy treatment, because very 
little communication takes place when the child is alone in the treatment 
room. They can also experience feelings of uncertainty caused by a lack 
of understanding about what is happening to them. The consequences of 
these uncertainties are negative feelings in the child, often in the form of 
worry and fear. These sensations are most commonly felt during the time 
of diagnosis and at the beginning of treatment. However, the emotional 
impact of radiotherapy can have long lasting effects. This was conveyed in 
a story the staff told about a child treated at NUS that experienced a bad 
side effect during his radiation treatments; he smelled a horrifying smell 
while being treated. The radiotherapy nurses tried to counteract this smell 
by placing a piece of chocolate under his nose. The chocolate helped him 
during his radiation sessions, but after finishing treatment he could no 
longer stand to smell or eat chocolate. 

The Parent Experience
The research material also revealed that a child’s cancer diagnosis and 
treatment are extremely stressful to the entire family, including siblings. 
This is in line with earlier publications (Flury, Caflisch, Ullmann-Bremi, & 
Spichiger, 2011; Jackson et al., 2007; Soanes, Hargrave, Smith, & Gibson, 
2009). Parents can experience anxiety and shock over their child’s cancer 
diagnosis, which affects their stability. There is often not enough time 
between the child’s diagnosis and the start of treatment to let the family 
process what is happening and adapt. This can have a negative impact on 
the parents’ ability to make decisions, as reported by an oncology nurse 
at Akademiska in the statement, “Parents are sometimes in shock, under 
stress, unable to make decisions.” Parents can also feel a strong sense of 
powerlessness over their child’s condition and treatment because they have 
little control over the process, but they really want to contribute. According 
to the oncology nurses that the students talked to, many children, and 
especially their parents, try to find control in small ways during the 
treatment process, such as keeping track of treatment numbers as a way of 
measuring progress through the process. Unfortunately, the sense of control 
that this number tracking provides can be problematic when a change takes 
place that doesn’t match prior guaranteed information.

Project DUMBO
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Child-Parent Symbiosis
The third finding of interest was the synchronization of emotions that can 
occur between child and their parents. In the interview transcripts, some 
of the parents talked about the sympathetic relationship they developed 
with their child during radiotherapy. These parents reported becoming 
very closely connected to their child as they go through radiotherapy, 
and they experienced grief over the situation and from seeing their child 
suffer, something that has also been reported in other studies (Ångstrom-
Brannström et al., 2010; Benedetti et al,. 2014). While the interviews 
conveyed that parents are impacted by the suffering of their child, the 
students’ interviews with the hospital staff suggested that the reverse is 
also true. The emotional state of the parents can also have a strong impact 
on the emotional state of a child. One nurse described this symbiotic 
relationship clearly in the statement, “When the parents are calm and 
confident, the child is also calm. If the parents are nervous, their fear 
reflects in the child’s behavior.” Another oncology nurse from Karolinska 
mentioned the beneficial impact that this symbiosis can have on the 
treatment experience in the statement, “calm, confident, and always 
together as a family. That’s why they are so strong and their treatment went 
so well.” 

Parents play a vital role in the success of their child’s treatment. 
Unfortunately the reverse can also be true, which was made clear in one 
patient’s account:

“Well, my Mom was crying a lot. . . . When she was crying it made me 
upset because at that point I didn’t really know how bad it was and I 
was like, you know, it must be really bad if she’s crying.” 

Previous research supports these statements, showing that parents can 
directly affect the emotions of their child, both positively and negatively 
( Jay, Ozolins, Elliott, & Caldwell, 1983; Sharon et al., 1990). When there 
is uncertainty or a perceived threat, young children often look to their 
parents for emotional support and for guidance in understanding what 
is happening. Children are keenly aware of their parents’ reactions and 
quickly respond to any sign of anxiety in the parent. The more the parent 
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is calm and relaxed, the more a child is likely to believe that the situation 
is safe. If, on the other hand, a parent is clearly anxious, the child’s anxiety 
is fueled (DuHamel, Redd, & Johnson, 1999). The influential role of the 
parent in the child’s radiotherapy experience is one clear difference between 
the child and adult experience, which I visualize in a comparison between 
the core actor networks for both patient populations.

Map showing the difference between the 
adult and child experience of radiotherapy.
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The Role of the Care Staff
The fourth finding was the important role that the nursing staff play in 
the child experience. A 13-year-old boy highlighted this in his statement, 
“I trust the staff, they are the best. I have learned it is okay to ask every 
time there is something I want to know.” The personality of the nurses can 
greatly impact the overall experience of a patient, depending on the level 
of involvement, care, and interest they express. The student’s fieldwork 
revealed that oncology nurses find unique ways to respond to a child’s 
needs. For example, the nurses at Akademiska stressed the significance 
of taking time throughout the day to play with the children so they can 
interact in ways other than patient and provider. In addition, when the 
staff needs to perform a scary or unfamiliar procedure within a patient’s 
personal space, they emphasize the importance of being honest with the 
child beforehand about what will be done. These mandatory ‘negative’ 
actions done by the staff are often forgiven by the patient when the staff is 
truthful about what will happen and what it will be like. In order to build 
the relationship between the child and staff, the nurses explained that they 
try to “talk to [the child] on their level. It’s the same as with grown-ups. 
You need to meet them at their level.”

The interview material also showed that it is crucial that the family is 
prepared for what to expect by skilled, empathetic staff, before radiotherapy 
begins. The information provided to the parents at the start of the therapy 
can determine how well things will proceed overall. Confidence is built 
when the staff take time to treat the child as a unique individual. In 
contrast, staff that are stressed and rushed can have a negative impact 
and affect the success of the treatment procedure. In the interviews and 
conversations with students, the parents often expressed how thankful 
they are for the staff, which shows how important their role is during 
the treatment process. These insights are supported by existing research 
showing that nurses can make a significant contribution to reducing the 
distressful nature of the treatment process by preparing parents on what 
to expect, providing information to alleviate uncertainty, facilitating 
communication, and supporting parents in their critical role as advocates 
for their child (Pyke-Grimm, Stewart, Kelly, & Degner, 2006).
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Preparation
The fifth and most important finding that arose out of the design teams’ 
research was regarding the importance of preparation for both the child 
and parent experiences of radiotherapy. According to the radiotherapy staff, 
a prepared child is a calm and happy child. All three hospitals take active 
steps to prepare the child for radiotherapy through the use of play therapy, 
where children can learn about their treatment through play. Research 
suggests that play preparation should be considered in children as young 
as two years old, unless there is a specific contra-indication which may 
cause additional distress, as it provides a viable alternative to sedation and 
anesthesia (Pyke-Grimm et al., 2006). 

During their fieldwork, the design students observed different play therapy 
techniques and toys available to help the children understand the medical 
procedures they would experience. At Karolinska, all children “play 
hospital” and use the play therapy rooms. Usually five sessions are planned 
to prepare a child for treatment, but it can take more or less depending on 
the individual. According to the play therapist there, “It’s important [for 
the children] to play hospital to process their emotions.”

The staff in each department throughout the patient journey also spoke 
about their efforts to encourage the children to feel more in control and 
less scared. The children are taught how to remove their fixation masks 
by themselves, and they’re given the opportunity to fixate their soft-toys. 
In an interview, one parent discussed the benefit of preparation on their 
child’s treatment. “We borrowed it [the fixation mask] and brought it back 
home to practice. And then she was prepared, so it went fine. Everything 
went so well.” It is common for children with brain tumors to have a face 
mask fixation device during treatment, and sometimes these masks can 
be modified to individually suit the child to help them acclimate to it. In 
addition, in order to counteract the feelings of being isolated and alone 
that the child can feel while in the treatment room, the staff use different 
techniques to engage and distract them. One example of this is the use 
of video goggles at Akademiska, which allows the child to watch movies 
during their radiation treatments. 
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But as much as it is important to educate the child, it is equally important 
to prepare and help the parents before treatment so that they can 
support their child. In the interview material, parents expressed a need 
for more information from physicians and the staff at the radiotherapy 
unit. They wanted to understand what is happening, an insight which 
is also supported by previous reports ( Jackson et al., 2007). Honest 
communication, clear delivery and no guarantees are important when 
informing both patients and their family. One parent expressed frustration 
on having received conflicting information about what they could do 
during their child’s treatment: “We thought that it was possible to talk or 
read a book or something like that in a speaker so that she could hear us. 
But it wasn’t like that.” 

One of the parents of a five-year-old girl going through radiotherapy talked 
about wishing they had been provided with more information: 

“[It] would be nice to get some more general information. But 
well, you get the opportunity to ask and meet people but you don’t 
really know what to ask, because you don’t have a background to 
ask the questions. Maybe get some more general information in the 
beginning, what it means and things like that.” 

Despite being presented with a thorough diagnosis and comprehensive 
schedule of events for their child, parents often feel confused and unprepared 
for what their child will go through. A pediatric nurse at Karolinska shared 
that after reading a visual story about the treatment process to the patient 
and younger siblings, it’s common to hear from the parents, “Ah, now we 
understand better, the doctors use such complicated words and this is just so 
simple.” Simple information about what is happening and what to expect not 
only benefits the child but also their parents in preparing for radiotherapy. 
From this material, it is clear that proper preparation for both the child and 
their parents plays a very important role in generating a better understanding 
of what to expect from radiotherapy, which in turn can minimize the 
uncertainty, anxiety and fear that both the child and their parents can 
experience during the treatment process. 

Fixation mask that was adapted by a 
radiotherapy nurse into a cat for a child.



193

Drawing these research insights together, it becomes clear that there is 
a need to better acknowledge the interdependent relationship between 
the child and parents during radiotherapy. It is not enough to attend 
to the child and their needs, the parents’ needs must also be addressed 
during this process. Providing parents with preparatory information and 
ways to participate in their child’s care is just as important as providing 
individualized and age-appropriate information and care to the child. 
Together, these insights build a slightly different map of relations during 
radiotherapy for the child patient versus that of the adult patient, where the 
parents play a key role in the experience. 

7.3 Design Experiment – HUGO

Project DUMBO originated with the intention of improving the patient 
experience for children undergoing radiation therapy and their parents, 
in order to decrease anxiety and minimize the usage of general anesthesia 
in the child. It was my responsibility to oversee the implementation of a 
design experiment that would test whether a design intervention could 
accomplish these goals. Based upon the research findings and insights 
generated by the design students in their Service Design course, I asked 
them to develop concepts of how the treatment experience could be 
reshaped to more fully support these families by improving child and 
parent preparation before treatment, and decrease child anxiety during 
treatment. These concepts would then help me develop the design 
intervention that would be implemented in the clinic. The students worked 
together in teams and collaborated with the nurses and doctors involved in 
the project to develop the following four concepts. 

The first concept, Boost, focused upon how parents often feel powerless 
through their child’s radiotherapy journey. This concept created ways to 
positively involve parents in their child’s treatment process by providing 
preparation materials and activities that the child and parents could share. 
The second concept, Rémi, focused upon how childhood cancer can cause 
serious disruption to the normal family routine. This team embraced the 
idea that creating new routines can help the child and parents more easily 
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adapt to treatment. They designed a tool that could help the child prepare 
for treatment through the use of an interactive story that walked them 
through the treatment process step by step, allowing them to prepare for 
and customize their treatment experience, together with parents and staff. 
The third concept, Carry On, focused on the importance of play in helping 
the children understand and adapt to radiotherapy treatment. This team 
designed a service that enhanced patient preparation through play, allowing 
the children to decorate their fixation masks and the treatment machines 
as a normal part of the treatment process. It also addressed the feelings of 
isolation that the child and parents can feel during radiotherapy treatment, 
through a game that connected the child inside the room to their parents 
outside. The fourth and final concept, Kompis, focused on the importance 
of simple, consistent delivery of information in helping the child and 
their parents prepare for what to expect during radiotherapy. This concept 
provided the child with a physical companion to help guide them through 
the radiotherapy journey, and employed a storytelling approach to inform 
them about what to expect during treatment.

At the end of the 10-week service design project, the design students 
presented their four concepts to the nursing researchers and hospital 
care staff involved in DUMBO. These four concepts could be classified 
as provocative prototypes according to how I categorized my design 
construction in the PERT project; however, I did not use these concepts to 
conduct a design experiment. Rather, the material the students presented 
served as fodder for the subsequent development of an interventional 
prototype that was implemented in the hospital radiotherapy departments 
as part of the project. Each team was responsible for developing experience 
prototypes for at least part of their concept so that it could be tested out 
by the researchers and care staff, allowing for feedback on the concept’s 
feasibility. After the presentations, the DUMBO project team came 
together and critically discussed each of the different concepts; which 
aspects should be brought forward into the final design, and what needed 
to be considered in the creation of the interventional prototype. 

The relative complexity of some of the design concepts led the staff to 
emphasize the need for the clinical intervention to be technologically 
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simple and require little to no additional work for the staff to implement. 
The DUMBO team thought that designing for parent involvement was a 
great idea and something that should be emphasized in the intervention. 
In addition, because the DUMBO project was studying a very wide age 
range of children, 3-18 years old, it was emphasized that I needed to pay 
attention to the differing needs of young children and teenagers because 
the students had developed concepts that were primarily relevant for 
younger children. 

Design Development
Tasked with taking the ideas generated from the Service Design course and 
transforming them into a single cohesive design that could be implemented 
within the three clinics, I worked together with two student design interns 
over the summer of 2013 to evaluate each of the four service design 
concepts, identifying their strengths and weaknesses and the feasibility of 
the ideas. We highlighted the strongest ideas from each design concept to 
use as guidelines for the development of the intervention.

In looking at the child experience across the radiotherapy treatment 
timeline, we realized that we needed to prototype a service rather than 
create a design that would work at one specific point in the treatment 
process. This is a departure from the design experiments I conducted 
in PERT, where both Taklandskap and ActivPPS focused upon single 
points in the patient experience, i.e. the treatment room environment and 
the positioning process. These were relatively simple and straightforward 
prototypes to develop, each one designed to shift a specific relationship 
that the patient had with a single aspect of radiotherapy. In contrast, the 
complex relationship between the child and parents seen with pediatric 
radiotherapy, and the multiple problem areas observed throughout the 
process, meant that we had to develop a prototype that engaged the child 
and their parents in multiple ways depending on where they were in the 
treatment process. In order to manage this complexity, we decided to focus 
on the two touchpoints in the radiotherapy process that were core to the 
original DUMBO project proposal; preparation before treatment and 
coping during treatment. In addition, we also acknowledged that the needs 
of younger children and teenagers differ, as does their relationship with 

Top: Student workshop with radiotherapy staff and nursing researchers. 
Bottom: Student final presentations. 
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their parents, so we decided to develop separate prototypes for these two 
age groups.

For the preparation phase, we brainstormed ideas for both younger 
children and teenagers. For the younger children, we decided to focus on 
ways to actively involve the parents in the preparation process with their 
child, based on the research insights from the previous student work and 
the feedback from the radiotherapy staff. We also focused on ways to 
provide simple, age-appropriate information to the child, and approaches 
that would allow the child to play out their treatment process. While 
preparation currently occurs primarily at the hospital and is led by the 
care staff, we decided to challenge this aspect of the experience with our 
intervention, and provide the family with a special toolkit that would 
enable them to read about and prepare for treatment together win the 
comfort of their home. This approach was determined to be less relevant 
for teenagers, who are more independent from their parents and whose 
information needs are more similar to adults. We determined that the best 
approach to take in preparing teenagers for treatment would be to provide 
this age group with simple and accurate information about radiotherapy 
and stories from their peer-group that they could access on their own time.

For the treatment phase of radiotherapy, we brainstormed around ways 
to visually distract both younger children and teenagers. Additionally, 
for the younger children, we also investigated approaches that could help 
acclimatize them to the treatment environment and its technology, and 
help them feel less alone during treatment. As we were prototyping the 
service, it was important for us to look for ways to connect the preparation 
material with the treatment interventions to provide a coherent story 
through the whole treatment process. 

Based upon the research, the student concepts, and our brainstorming 
activities, we decided upon a basic structure for our interventional service 
prototype. It was comprised of a preparatory kit that would be distributed 
to children before they start radiotherapy treatment. This kit contained 
a tablet computer, a gift for the child, and an information booklet for 
the parents. The tablet computer would contain educational information 
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Brainstorming and mapping design ideas for 
the different phases of the treatment process for 
children, teenagers, and their parents.
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about radiotherapy, and also be able to connect to video goggles within the 
treatment room so the child could watch media of their choosing during 
their treatment. The video goggles were already successfully in use at the 
Akademiska Radiotherapy Department, and provided an easy method for 
distracting the children during their treatments, similar to the Taklandskap 
prototype in PERT. We chose to provide the tablet computer rather than 
create web-based material to ensure everyone had access to the material, 
even those without computers or internet.

Because most of our research focused on young children and their parents, 
we primarily focused upon developing age-appropriate information and 
materials for these individuals. However, because we were tasked with 
creating an intervention that would work for children ages 3-18, we 
realized that we would need to develop two kits based upon the differing 

The HUGO for Kids and HUGO for Teens preparation kits, 
shown with the tablet and respective gifts.
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needs and interests of the two age groups the intervention needed to 
cover. For the teenagers, we decided that the best approach would be to 
curate already existing information about radiotherapy and its effects, and 
provide it to them all in one place so that they wouldn’t have to go looking 
for the information themselves. We chose to develop an application that 
would serve as a platform for sharing information with the teens, which 
would be pre-installed on the tablet in the kit. In addition, the teen could 
load movies and music onto the tablet, allowing them to watch and listen 
to whatever they wanted during their treatments. Their version of the 
kit included a pair of headphones, which enabled the teens to review the 
content on their tablet with privacy if they wanted to.

For the younger children, we decided to take inspiration from the Kompis 
concept and use visual storytelling and an animal guide to introduce 
radiotherapy to them. We created the character of Hugo the elephant, who 
had a lump in his head that was treated using radiotherapy. We designed 
Hugo to act as a guide for the child as they prepared for radiotherapy 
treatment, and we created a series of digital stories, animations, and 
preparatory exercises to help the child (and their parents) understand what 
to expect from the process. In the stories, Hugo describes what it is like 
to go through radiotherapy, and provides exercises that the child and their 
parents can practice together at home in preparation for treatment. We 
also generated two animations where Hugo shows what happens step-
by-step in the simulation appointment and the treatment appointments, 
including the sounds that the machines make. We decided that all of this 
material would be contained within an application that could be pre-
loaded onto the tablet in the preparatory kit, similar to the teen application. 
Additionally, the tablet could be loaded with movies and music for the 
child to watch during their radiation treatments in the same way as the 
teenager prototype.

However, based on our research we decided that the digital stories of Hugo 
were not enough for the younger children because we weren’t addressing 
their need to emotionally process their radiotherapy experiences through 
play. We decided to have Hugo the elephant exist in both physical and 
digital form, living both within the digital stories in the tablet application 
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Images of concept testing with radiotherapy staff and children.
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and as a stuffed animal that is given as a gift to the child as part of the 
preparation kit. The physical Hugo could be a companion for the child 
during their treatments so that they wouldn’t have to be alone, providing 
another route to help them cope with radiotherapy. Additionally, the 
physical Hugo could also be used to help prepare the child for treatment. 
The staff could use him to demonstrate the different radiotherapy 
procedures, such as creating a fixation mask. We also developed 
radiotherapy-specific play therapy toys, such as a miniature CT machine 
and linear accelerator, designed for the child to play with, with Hugo, 
which was located in the waiting rooms of the radiotherapy departments. 
Finally, both the young child and teenager kits included an information 
booklet written specifically for the parents. The purpose of the booklet 
was to give an overview of all the material provided within the tablet 
applications, and information about the ways they can participate and help 
with their child’s radiotherapy process. 

We worked closely with the care staff to assess the feasibility of our ideas 
and the ease with which they could be implemented within the current 
radiotherapy care pathway. All of the digital stories and animation scripts 
were carefully checked by the DUMBO team to guarantee that we were 
providing the most accurate information to the children and parents. The 
nursing staff were also very emphatic about ensuring the tone and language 
used was similar to the tone and language they use when interacting with 
children and their parents. We tested our in-progress prototypes, both the 
physical models and the digital stories, with children and their parents to 
certify that the interactions were understandable and easy to use.

HUGO – an Interventional Service Prototype
In the end, we decided to call our design intervention HUGO, after the 
character in the younger children’s stories. The two different versions of the 
prototype that we developed were named HUGO for Kids and HUGO for 
Teens, and were packaged separately, although we decided to include both 
applications on the kit tablets so that children who didn’t quite fit strongly 
into one age group or the other could draw on the material from both. The 
applications were developed in Swedish and English in order to be useful for 
the majority of the patients being seen at the participating hospitals. 
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With the HUGO for Kids interventional prototype, we aimed to alter 
the roles of both the child and the parents as they prepare for and go 
through radiotherapy. For the parents, the prototype was designed to 
test whether preparatory exercises and digital stories could help inform 
and actively engage them in their child’s preparation for radiotherapy. 
For the child, the prototype was designed to test whether interactive, 
age-appropriate preparatory information delivered through two routes, 
storytelling and play therapy, could better inform and prepare the child 
for what to expect during the treatment process. The prototype was also 
designed to test whether the Hugo stuffed animal and the ability to watch 
their favorite video could serve as a distraction mechanisms for when the 
child is alone in the treatment room. This represents a shift in the child 
and parent relationship with information, which the staff are responsible 
for facilitating in the current situation. To visualize this shift in relations, I 
generated a series of two actor network maps showing the current network, 
and the intended impact of HUGO on this network. These maps show 
how the child and parent relationship with information is no longer solely 
dependent upon the staff. 

With the HUGO for Teens prototype, we focused upon the teenager and 
their need for age-appropriate information that is distinctly different from 
the younger children. The prototype we developed focused upon providing 
curated information to the teens about radiotherapy through simple 
language and real images of what the treatment process looks like rather 
than storytelling. It provided stories and videos of other teens’ experiences 
with radiotherapy. It also provide them with the tools to customize their 
treatment experience by allowing them to play any movie or music they 
want during treatment. The prototype was designed to test whether the 
curated information and customized treatment experience could help lower 
feelings of anxiety triggered by radiotherapy.

The HUGO design intervention was implemented on February 1st, 
2014, and the last patients were enrolled on June 15th, 2015. The study is 
now finished, and all intervention phase data from the nursing measures 
has been collected and is currently being analyzed by the nursing 

Map of the current radiotherapy network, and 
the intended change of the HUGO intervention.
Key on p.280.
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Top: HUGO for Kids Application screen shot.
Bottom Left: The physical version of Hugo with a plastic fixation mask.
Bottom Right: The digital version of Hugo in the treatment room with a mask.
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HUGO for Teens Application screen shots.
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researchers. While I am unable to report on the statistical impact the 
HUGO intervention may or may not have had on anxiety levels in the 
children and their parents, I was given access to the interview transcripts. 
These included interviews with children and parents who experienced 
the HUGO intervention, and interviews with some of the participating 
hospitals’ nursing staff involved in the implementation of the design 
experiment. Analyzing this material, as well as feedback provided to me 
through personal correspondence or during DUMBO project meetings, 
I generated three key insights about the HUGO intervention. I also 
reflected upon what I learned through the construction of the HUGO 
design experiment in a similar manner as I did with the Taklandskap and 
ActivPPS prototypes. In the next section I will report on my findings about 
the intervention. 

Findings
There were three key findings that arose out my review of the nursing 
interviews with the children and parents that experienced the HUGO 
intervention. The first relates to how the children and parents received 
the material, what they used, and what they didn’t. The second finding 
is about how the HUGO design had an impact beyond just the parents 
and child, involving siblings and even the child’s peers. Finally, the third 
finding revolves around the details of the intervention and places where the 
HUGO material did not match the reality of the treatment experience. I 
will now go into each of these in more depth.

Something for Everyone (or Not)
In reading through the nursing interviews with the children and parents 
who experienced the HUGO intervention, what comes across most 
clearly is how differently each patient utilized the different features of the 
design. Looking first at younger children’s responses to HUGO for Kids, I 
identified one child and her parents as key informants because of the rich 
information that they shared in their interviews. A six year old girl going 
through radiotherapy used the play therapy toys with her stuffed tiger. She 
described using the toy linear accelerator to “beam” her stuffed tiger in her 
interview: “I had Tiger with me [at the clinic]… And I beamed some other 
stuffed animals that were there also. I did not put masks on them but... 
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they were beamed.” She also made use of the preparation exercises on the 
tablet with her mother. The mother reported that they did the exercises at 
home: “She was lying on the kitchen table and learned to lie like that. It 
worked really well.” Another aspect of the kit that the child used was the 
stickers, which were distributed by the nurses at the end of each treatment. 
According to her mom, 

“The stickers she absolutely liked. It was a good ritual as well. First 
you get put in there, get naked and wear the mask, and then you get 
a sticker. We would count the stickers. “You’ve done it this many 
times, now you have this many times left.” So it was very clear to 
her. It became a ritual that symbolized the end of the visit... And it 
gave her some control on knowing how many treatments she has 
done and how many she had left.” 

On the other hand, the child did not play with the Hugo stuffed elephant, 
nor did she watch any movies during treatment using the video goggles. 
However, it is difficult to tell whether the choice to not watch movies 
was a personal preference or due to the equipment not working at her 
radiotherapy department, which was the case for all the patients treated 
at Karolinska. Regardless, the child connected with some aspects of 
the intervention but not others. This insight is true for many of the 
young children in the study. The mother of a young boy going through 
treatment at Akademiska reported that he didn’t use the tablet at all and 
they returned it after a few days. While the mother did look through the 
information, the child just wasn’t interested. In contrast, this same child 
loved the video goggles, and his mother reported that “sometimes he does 
not want to come down [from treatment]. He wants to continue watching 
the movie.” 

Another family used the HUGO preparation exercises and practiced 
lying still and counting at home. The mom reported that it was difficult to 
practice this with a 5 year old, but as soon as it was real life, then it worked 
really well during treatment. During the treatment session, she counted 
over the intercom to her son. The son talked about this in his interview 
with the nursing researchers: “I lie still, Mom counts on [the intercom]. 
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Hugo for kids play therapy toys and decorations. 
NUS (top) and Akademiska (bottom).
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Today she counted to twenty, though she usually counts to thirty.” The 
father also talked about how surprised they were that the counting worked: 
“It was successful at once, but we did not believe it because he typically has 
trouble sitting still for more than three seconds.”

According to the chief radiation oncologist at Akademiska, the parents 
involved in the intervention have commented that the HUGO material 
was very good. Her overall impression is that over the last year, while the 
intervention has been in place, the patients have been calmer and better 
prepared for treatment. The preparation material also appears to have 
benefitted the parents as well. One mother of a young boy discussed in her 
interview how she had felt really well prepared for her child’s treatment. 
The combination of the visit to the radiotherapy department before the 
start of the treatment and the material on the tablet helped her feel like she 
understood what was going on and was confident in the procedure. 

Interestingly, the majority of the staff ’s feedback about the intervention 
has been focused on the HUGO for Kids intervention, not the HUGO for 
Teens intervention. This is not surprising given the interview responses from 
the patients who received the teen material. Many of the teens who were 
involved in the intervention ended up not using the tablet at all, or only 
briefly. One 16 year old boy going through radiotherapy reported that he 
used the HUGO for Teens app, but that he had “not used the tablet much 
more than to read about the radiation treatment.” Similarly, a mother of 
another teen girl talked about how her daughter didn’t use the tablet because 
she had her own iPad, and it had all of her stuff in there. They did call up the 
HUGO app on the tablet that was given as part of the intervention, but that 
was all they did with it. Another 17 year old girl discussed her preference for 
her own cell phone over the tablet in the statement, “I also have a mobile, 
and it feels so unnecessary to go around with both, and it is fairly large.” 

In addition to not using the tablet, many of the teens reported not using 
the video goggles, and either just listened to music in the treatment room 
or used no distraction techniques. According to one 17 year old boy, “my 
treatment was so short so I did nothing. Another teen patient in Umeå 
returned the tablet at his first treatment session because he didn’t want 
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to use the video goggles, though he did communicate to the staff that he 
had read all of the information very thoroughly and had found it helpful. 
Some patients did use the tablet, such as one teen girl at Karolinska who 
sat and played with the tablet in the waiting room while she waited for her 
treatments; however, she was one of the few to do so. 

Overall, HUGO for Teens was less successful than HUGO for Kids, at 
least in part because the majority of children in this age group own their 
own technology (i.e. phones, computers, and tablets), and the tablet given 
to them was seen as redundant. It does appear that the HUGO for Teens 
preparation material was beneficial to the older children, but it would have 
been better to distribute the material to the teens on their own digital 
devices rather than distribute a piece of redundant technology to them 
that they must return. Furthermore, these patients appear to have less need 
for distraction tools during their treatments. Emotionally, the teenage 
patients are quite similar to adults going through radiotherapy, even if their 
information needs are slightly different.

The feedback from the project DUMBO team suggests that the HUGO 
for Kids intervention was successful in informing both the child and their 
parents about radiotherapy, and allowed a way for the parents to be more 
involved in their child’s care process and not as dependent upon the care 
staff in preparing their child for treatment. In this way, the prototype 
successfully intervened into the radiotherapy process, and shifted the 
relations that both the child and the parent had with the preparation 
information traditionally provided by the care staff. 

The HUGO intervention attempted to reach and engage both children and 
their parents, to help them prepare for what to expect during radiotherapy 
and to cope with the treatment process. It appears that while both children 
and their parents utilized the preparation material, and received benefit 
from it, the impact is more dramatic in the younger children than the 
older children. In order to visualize the differences between these two age 
groups, I created a series of knowledge maps (located on the previous page) 
comparing the differences between their respective HUGO interventions 
and its impact. 

Map showing the differing results of 
the HUGO intervention for young 

children and for teens. Key on p.280.

Project DUMBO
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While, not all children connected with all aspects of the intervention; 
however, most found at least one aspect that they incorporated into their 
experience. Due to the limited use of and feedback on the HUGO for 
Teens intervention, the next two findings are only from the children and 
parents who experience the HUGO for Kids intervention.

Benefit beyond Child and Parent
While we saw that the HUGO intervention benefitted both the child and 
parents in different ways, the nursing interviews also highlighted that this 
material reached other individuals as well. For example, the father of a 5 
year old boy reported that even though their son wasn’t so interested in 
the play therapy toys in the waiting room, his little sister played with them 
while he was in treatment. The mother of a 6 year old boy shared a similar 
story about the play therapy toys. She shared that they had been very 
helpful for the boy’s siblings. They had not been present when the boy had 
his pillow made (i.e. vacuum cushion), and so they practiced making their 
own pillows in the waiting room. The little sister thought that it was great 
fun to put stuff on the machine, and the boy also decorated the machine 
with the stickers.

The play therapy toys weren’t the only aspect of the intervention that 
reached the siblings. One parent of a 3.5 year old boy discussed how the 
intervention was good for both him and his older sister. They used the 
tablet to look at the videos before radiotherapy so they would have a good 
idea of what would happen during the boy’s treatment. Interestingly, 
the mother reported that it was the sister who actually got her younger 
brother interested in the tablet material. This is made clear in the following 
statement from the parent: 

“In the beginning then when we received the tablet and started to 
watch the material, [the young boy] was not particularly interested 
at first... But she looked at [the animations] again and again. And 
then I started because she thought it was so interesting... he also 
began watching after a while, like myself. Partly with her, partly by 
himself. And it’s two movies, I think. I thought it was great.”

Project DUMBO
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The HUGO intervention even made an impact on individuals outside of 
the patient’s immediate family. For instance, the mother of a ten year old 
girl being treated at NUS talked about how her daughter used the tablet 
material to help explain what she was going through to her siblings and 
friends in the following statement:

“She has shown the material on the tablet to her step-sister, she 
has shown it to some friends too. So in this way, it has been great, 
because she has used the material. Even if you show pictures, it’s 
very hard for others to understand it. So it has been very good to 
show, that particular part of the treatment.”

While the HUGO for Kids intervention was specifically designed for 
young children going through radiotherapy and their parents, through use, 
the material reached beyond these actors to other individuals also involved 
in the child’s life, such as siblings and friends. The toys and videos gave 
siblings and friends a way to understand what was happening to the child 
and became a way for them to connect with the radiotherapy process. In this 
way, the HUGO intervention slightly shifts the actor relations within the 
child’s radiotherapy experience, bringing more individuals into the picture.

Devil in the Details
The final finding from the HUGO intervention was the importance of 
the details in the digital stories. Referring back to the child and parents I 
present as key informants in the first finding, the mother of this same child 
also reported in her interview that the night before the girl’s first treatment 
she became very upset and sad and scared about what was going to happen 
because of the way the radiation treatment was portrayed in the HUGO 
material. The drawings made it look like there would be something coming 
out of the machine that might touch her. In the HUGO animations, the 
lasers used to align the patient are represented as a red beam coming out 
of treatment machine. This red line looked like a knife to the child and she 
thought that something would touch her during treatment, which caused 
her to get very upset and scared. In her interview the mother emphasized 
the importance of accuracy in the details, in her statement:
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“How the information is given to children has to be precise. 
Otherwise, it would be almost better that she [the daughter] had 
not received it at all. Because it actually was wrong. It did not 
correspond with reality.”

This feedback highlights the importance of making sure that the HUGO 
stories are 100% aligned with the reality of treatment. The design team 
worked very hard to make sure the scripts of the stories and animations 
were accurate; however we did not have the visuals as thoroughly checked. 
This story suggests that every detail must be paid close attention to when 
providing educational information to young children because they take 
everything literally. 

Another point that arose when it came to the details of the HUGO 
intervention was the importance of the stories aligning to the procedures 
and protocols of the clinics. For example, we created decorations for the 
linear accelerator that the children could stick on as part of their treatment 
experience. Even though we had gotten the approval from the nurses at 

Image taken from the HUGO for Kids animation showing 
Hugo getting put into position with the alignment lasers.

Project DUMBO



216

each hospital that this was a good idea and could be implemented, the 
reality was quite different. The same key informants as above discussed 
this aspect of the HUGO intervention in their interviews. The mother 
mentioned the play therapy machine that the child could decorate with 
wings and horn stickers and how they were told in the HUGO material 
that they could do it on the real machine. But then the staff told them that 
yes, this could be done on some machines, but not the type of machine that 
the daughter had because it interfered with the rotation of the machinery. 
The mom conveyed to the nursing researcher how she and her daughter 
had talked about it at home and the daughter pointed out that “she did not 
think it was good that it was not true.”

A similar disconnect between the HUGO intervention and the 
radiotherapy procedures was seen in the story of a 3.5 year old boy being 
treated at NUS that was sedated for his treatments. His mother reported:

“It was probably good for both him and his sister, this tablet we 
got, to look at these videos before, to know what would happen. On 
the other hand, there have been some difficulties with it. He has 
become very angry every day. Because the movie assumes that one 
should not be sedated.”

The mother describes how her son would wake up from the sedation and 
see that he wasn’t at the radiotherapy department anymore, and would 
be angry that he wasn’t given the choice to try to lie still and go without 
the sedation, because he perceived that “that’s what he should do, he is 
supposed to be there, he has seen it in the film... There, he will lie and 
lie still.” According to the mom, “he feels an incredible dissatisfaction,” 
because the material promises one thing and the reality was something 
different. In this case, the child was not allowed to even attempt to lie still 
without sedation for his treatments because he was considered too young. 
Here the protocols at NUS for sedating very young children came into 
direct conflict with one of the intentions of the DUMBO project, to reduce 
sedation and anesthesia in children going through radiotherapy. The project 
aimed to target children from 3-18 years of age with the intervention, and 
the lower age limit of 3 years was never identified as a problem in any of 
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the project planning meetings or field research. Unfortunately, this led 
to the a child receiving material focused on helping him lie still during 
treatment which conflicted with his treatment reality, and caused him 
emotional distress and frustration. 

While the HUGO intervention has had some positive effect on the 
radiotherapy experience for children and their parents, their interviews 
also highlighted some areas where the material was less effective and even 
problematic due to technical issues as well as conflicts between the stories 
and the child’s reality. In the next section, I will reflect upon these findings 
and the HUGO intervention as a design experiment, and discuss how this 
research has helped me build my map of the radiotherapy patient experience. 

7.4 Analysis and Insights

In this section I will look across the insights I gained from both my empirical 
research and the HUGO design intervention done within this project, and 
discuss what I have learned about the patient experience of radiotherapy. 
I will compare my knowledge of the adult radiotherapy experience from 
the PERT project to what I have learned about the child experience of 
radiotherapy in the DUMBO project, highlighting their similarities and 
differences. I will also discuss what I have learned about conducting design 
experiments and working with interventional prototypes based upon the 
problems that were revealed through the child and parent interviews.

Adult versus Child Experience
Where my research within the PERT project strongly focused on the 
fixation device and the role that radiotherapy technologies play in 
triggering anxiety in adult cancer patients, my research in the DUMBO 
project looked at children undergoing radiotherapy, at all the stages leading 
up to the start of radiotherapy treatment, including activities that happen 
in other locations such as the children’s ward. As a result, my DUMBO 
research reveals a similar though slightly different patient experience than 
the one mapped in the PERT project. 

Project DUMBO
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From the DUMBO research, I found that children can experience anxiety 
and fear about the treatment technologies in much the same way as adults 
do. In addition, young children undergoing radiotherapy also experience 
anxiety over having to be left alone in the treatment room while they are 
being irradiated. While many adults manage to cope with their anxiety 
with support from the care staff, for younger children this anxiety can make 
it impossible to receive treatment without the use of sedation or anesthesia. 
The DUMBO project was designed to study children ages 3-18 going 
through radiotherapy. In studying such a broad age range, I have found 
through my research that both the emotional responses and needs of young 
children and teenagers going through radiotherapy treatment are different. 
The teenager emotional response is similar to that of an adult going 
throughout the treatment process, where they experience a lingering sense 
of upset over their cancer and its impact on their life. In contrast, younger 
children often have dramatic emotional outbursts related to their treatment 
procedures and any physical suffering caused by them, but they adapt 
quickly to their diagnosis. These findings suggest that teenagers and adults 
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can be treated similarly during radiotherapy; however younger children 
require more intensive interventions to alleviate their fears and anxiety 
about the treatment procedures. 

The PERT project revealed the usefulness of distraction techniques in 
alleviating anxiety in adult patients while they are in the treatment room, 
The HUGO intervention showed that this approach also works well for 
young children, when the technology was functional. The PERT project 
also called attention to the role that information can play in decreasing 
the adult patient’s worry over radiotherapy. However, my research in this 
project showed that preparation activities and information play a more 
important role in mediating anxiety and fear in the child’s experience than 
in the adult experience. 

Receiving adequate preparatory information about radiotherapy is important 
for all patients going through radiotherapy, but this process is more time and 
labor intensive for children. In all three of the hospitals where we conducted 
our research for DUMBO, the care staff played a important role in creating 
trust in the young child and preparing them for treatment so that they 
experienced less anxiety when they started their treatments. The preparation 
process is very focused on building a relationship between the child and 
the care staff. The staff works with the children, introducing them to the 
treatment environment and the radiotherapy processes before the child has 
to experience it themselves. They also take an active role in adapting the 
treatment processes to meet the needs of young patients as best they can, 
demonstrating how a fixation face mask is made on a doll or decorating 
a child’s face mask to look like a cat or a superhero’s mask. In PERT, the 
research showed that the nurses sometimes adapted the adult patients’ 
fixation masks by cutting eye holes in them or loosening the neck, but the 
alterations made for the children are much more elaborate.

While the staff work to make sure both young children and adult patients 
are well supported for radiotherapy, when it comes to the young child’s 
experience, there is another set of actors that play a crucial role in how they 
respond to their treatments, i.e. their parents. My research shows that there 
is a very strong, symbiotic relationship that forms between the child and 
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the parent during the radiotherapy process. This symbiosis is characterized 
by the interdependency of experiences and emotions between child and 
parent, where each directly impact the emotions of the other. A young 
child, who might express strong negative emotional reactions to treatment, 
quickly acclimates to the routines of treatment. In contrast, their parents 
often take a much longer time to recover from the shock and stress of the 
child’s diagnosis. In this way, the parents’ emotional journey is also similar 
to that of adult cancer patients going through treatment, even though they 
are not the ones with cancer or interacting with the treatment technologies. 

This finding suggests that parents of a child undergoing radiotherapy 
require the same level of support and preparation as an adult cancer patient, 
in order to ensure that the child is not being negatively influenced by the 
parents’ emotions. The HUGO intervention experimented with how to 
inform and prepare both the child and their parents about radiotherapy, 
and my findings suggest that preparation exercises and storytelling provide 
a way for the parents to become more involved in their child’s treatment 
process. Involving the parents also shifts some of the preparation burden 
from the staff and reformulates the network of relations between these 
three actors within this process. In addition, the design also shifted the site 
of preparation from the hospital to also include the child’s home.

Despite the positive points of the HUGO intervention, there were some 
aspects of the intervention that clearly failed, resulting in missed connection 
points with the teenagers and incidents of increased stress and worry in the 
younger children due to mismatches in the HUGO material and reality. In 
the next section I will discuss some of the reasons for these failures and what 
these failures have taught me about interventional prototypes.

The Limits of Interventional Prototypes 
As the feedback from the child and parent interviews has shown, there 
were quite a few shortcomings to the HUGO intervention. Some of these 
shortcomings were a direct result of the design, such as the representation 
of the laser in the animations, or the underutilization of the tablets by 
teenagers. Other shortcomings had to do with mismatches between what 
the intervention material promised and what the radiotherapy departments 
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did in reality, such as the young boy who wasn’t given the option to try to 
go without sedation, or the young girl that wasn’t allowed to put stickers 
on the linear accelerator. The biggest problem by far was with the video 
technology. The video goggles that allowed the children to watch movies 
during their treatment had sensitive cable connections which would 
disconnect during treatment, and resulted in children not being able to use 
them at both NUS and Karolinska; there wasn’t a problem at Akademiska 
because the staff there were already using this technology before the start of 
the project. While the problem was eventually solved at NUS by building 
a support for the video goggle cables, a lack of communication between 
the Karolinska staff and the DUMBO research team kept the design team 
from being notified that there was a problem with the technology. As a 
result, the video goggles were never implemented at this site, despite the 
promises of the HUGO material. 

In reflecting upon these issues and why they occurred, I realized that many 
of the failures of the HUGO intervention were the result of a mismatch 
between project expectations and what could be feasibly developed as an 
interventional prototype for experimentation and testing. These problems 
highlight the importance of study size and research focus for a design 
experiment. The broad age range of the study, multiple sites of intervention, 
volume of participants, and the multiple intervention points all led to 
complications.

For example, the study had an incredibly big age range that it was 
attempting to target. Children from 3 years old to 18 years old vary 
drastically in their information needs and what they are capable of 
comprehending. As a result, we were forced to create two different 
versions of the HUGO intervention to try and reach all the children being 
treated within this age range. Because we spent the majority of our time 
researching and designing for the younger children, it makes sense that 
the teen material was less successful in reaching this audience. Another 
complicating factor was the intervention being implemented in three 
different sites in Sweden. Having multiple intervention sites made it more 
difficult for me to build a strong connection with the staff involved in 
ensuring the intervention was successfully implemented. Working with just 
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one site, as I did in the PERT project, would have enabled me to ensure 
that the design material closely matched the protocols and processes of that 
site, and that the functionality of the technology was stable. 

The large scale of the project also required that the design of the 
intervention needed to be finalized before its implementation. This 
meant that there couldn’t be any changes made to the material once the 
intervention period started, making it difficult to address any issues that 
arose. In the PERT project, I was constantly updating and adjusting the 
Taklandskap intervention based upon the feedback of the nursing staff 
at NUS. With the HUGO project, I was unable to make any of these 
incremental changes to ensure the success of the prototype. These insights 
have helped me to understand the potential limitations of using prototypes 
rather than implementing a stable solution in a project such as this one. 

Based on my experiences with the PERT and DUMBO projects, and 
my Taklandskap and HUGO interventions, I have realized that there 
are limits to working with interventional prototypes when using design 
experimentation as a research method. First, it is important to have a clear 
target audience for the intervention. Trying to reach multiple groups can 
dilute the intent of the experiment and weaken the prototype. Second, 
multiple research sites can be problematic for design experimentation 
if you are unable to maintain open communication with the individuals 
responsible for implementing the interventional prototype. The simpler 
the intervention, the easier it is for it work across multiple sites, and vice 
versa. Finally, prototypes are innately unfinished designs, and therefore 
cannot be treated as if they are. A finished design solution would be much 
more suitable to a year and a half study involving many participants than 
a prototype. Interventional prototypes succeed when they can be iterated 
upon during the time they are implemented, building upon the feedback 
given from the individuals involved. All in all, I believe that many of the 
shortcomings of the HUGO intervention could have been eliminated by 
narrowing the size and scope of the design experiment being attempted in 
the DUMBO project.
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In this chapter, I present the research I conducted with the aid of 
nursing researchers and design students to study the child’s experience 
of radiotherapy. I conducted this research to build upon my existing 
knowledge of the adult experience of radiotherapy generated in the PERT 
project, and in doing so, I discovered how younger children experience a 
different set of relations during this process than older children and adults, 
which requires the inclusion of their parents into the actor network. My 
research also highlights the important role that preparatory information 
has in decreasing the risk of anxiety in both children and parents going 
through radiotherapy. In the next chapter, I will present my final research 
project, POIS, where I investigate the importance of patient education 
further, looking at the adult experience once again.

Project DUMBO



224



225

In this chapter, I will present the final research project that I worked on in 
this thesis, POIS, which stands for Patient Oncology Information System. 
I conducted this short, 6-month project while employed as an intern within 
a medical technology company which designs both the physical hardware 
and the software that is used in radiotherapy treatment. This project is 
quite different from the academically based PERT and DUMBO projects 
because it was conducted within a corporate environment and can be 
seen as a collaboration between my research interests and the company’s. 
Working within this company influenced the intent of the project, shaping 
how my research was structured and framed. However, this thesis’ core 
intent to understanding patient experience and designing new forms of 
patient relations within radiotherapy remain consistent. 

From within this highly structured project, I present my research findings 
on the information needs of patients going through treatment and the 
various actors which can influence their ability to process this information. 
I will also discuss how these findings led to my development of a software 
prototype, Educator, which proposes a reconfiguration of the relations 
that occur between the patient and their radiation oncologist during their 
one-on-one meetings. This prototype was designed with two intentions, to 
better support the oncologist in their role as educator and to better support 
the patient in receiving information about their cancer and treatment. 
Finally, I discuss the role of Educator as a provocative prototype and how it 
fostered a conversation within the company around how they could design 
in ways that added new value to multiple actors within the radiotherapy 
treatment process.

POIS PROJECT
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While the work presented in this chapter was done within a specific 
company, I believe the findings presented here are applicable across the 
industry, and thus I have chosen to anonymize the name of the company 
I worked with, and simply call it RTC for Radiotherapy Technology 
Company. Also, as this project was smaller in scale than the PERT and 
DUMBO projects, both in time and scope, its contributions are smaller. 
However, the insights from this project build upon the findings from 
PERT and DUMBO, to create a broader understanding of the actors 
which can shape patient experience, while providing a slightly different 
perspective because this work was industry driven.

8.1 POIS Project Overview

In the last year of my doctoral studies, I had the unique opportunity to 
spend 6 months working for a multi-national medical technology company, 
which I refer to as RTC in this text. I was hired by the User Centered 
Design (UCD) team in RTC’s California office as a usability intern from 
October 2014 – April 2015. Because this position was for a short, fixed 
period of time, I collaborated with my supervisor before the start of the 
internship to develop the research project I would work on for the duration 
of my time at the company.

Since my previous research work was focused on the patient experience 
of radiotherapy, we came up with a topic for the research project that 
was of interest both to myself and the company. We decided to focus my 
research project, POIS, on the educational needs of the adult oncology 
patient as they go through radiotherapy, and how the company’s oncology 
information software system might be developed in the future to support 
these needs. We worked together to develop a framework for the project 
which would be narrow enough in scope that I could accomplish the work 
in the time-frame of my position, yet be open enough to address both my 
own and the company’s research interests in understanding and designing 
for patients. RTC strongly believes that information-guided cancer care 
is the future of radiotherapy, where better information is key to helping 
clinicians deliver the most personalized and efficient care to their patients. 
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Based on this vision, the company was very interested in exploring the 
role of care management in the future. In RTC’s vision, software would 
provide information that is relevant to the patient when and where they 
need it, enabling better decision-making and supporting them throughout 
the entire radiotherapy experience, even after the end of their treatment. 
As a result of RTC’s interest in information software and my own interest 
in further mapping the actors which shape the patient experience of 
radiotherapy, the scope of the POIS project was focused upon researching 
the information needs of cancer patients at different phases of the 
radiotherapy treatment pathway. I was also tasked with investigating how 
digital technology could be used to facilitate better communication and 
information sharing between patients and their oncologists during their 
one-on-one meetings. 

In order to ensure that the project could be completed within the 6-month 
time frame of the internship, we decided to narrow the scope of the 
project even more, and focus only upon two specific one-on-one meetings 
that patients’ have with their radiation oncologist: their initial treatment 
consultation (ITC) meeting, and their weekly on-treatment visits (OTV). 
These one-on-one meetings were chosen because they involve the same 
key actors - the patient and the radiation oncologist - and because these 
meetings play important, yet different roles in informing and educating the 
patient. 

The ITC meeting is often where the patient and oncologist meet to discuss 
the diagnosis for the first time. It is when the oncologist presents to the 
patient the treatment options available for their particular cancer diagnosis. 
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The practicalities and logistics of treatment are discussed, and any questions 
the patient might have are answered. The patient also often gives consent for 
treatment at this meeting.

In contrast to the ITC, the OTV is a one-on-one meeting held weekly 
during the course of the patient’s cancer treatment, where the patient and 
oncologist meet to review the patient’s progress and performance, and 
evaluate how the treatment is proceeding. During this visit, the patient’s lab 
results, vital measurements, treatment effects, self-assessments, and imaging 
may be discussed, and any questions the patient might have are answered. 
This is also when any changes to treatment may be made, based upon the 
patient’s progress, and new doctor referrals or prescriptions may be issued.

Given these guidelines for my internship project, I was asked to design a 
visionary concept of what RTC could do to improve the patient experience 
and facilitate better communication between patients and their care 
providers. The agreed upon output of the POIS project was a prototype 
which proposed how information could be packaged, displayed, or otherwise 
delivered to patients within the broader context of RTC’s current and future 
oncology information software system products. The project was loosely 
structured so that the first twelve weeks were dedicated to research while 
the final nine weeks were dedicated to developing the prototype. As was 
true for both the PERT and DUMBO projects, the POIS project relied 
upon collecting empirical research findings which were then used to develop 
design ideas and build a conceptual prototype. At the end of the project, I 
presented the developed prototype to a group of RTC’s executives, where we 
discussed the possible role of the prototype in the radiotherapy treatment 
process. We also discussed the new type of relationships that it fostered 
between radiation oncologists and their patients, and how this prototype 
might fit into RTC’s plan for developing its oncology information system 
and vision of information-guided cancer care.
 
It is important to note that while I worked on the POIS project, I also 
conducted a much smaller investigation into how RTC acknowledged the 
role of the patient within their technological development process at the 
same time. I informally interviewed a handful of RTC employees about 
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how the company addresses patient experience in the development of their 
products. As a result, the research results generated by the POIS project 
provide insights not only into patient experience but also how companies 
can influence the relationships between technological and human actors in 
the radiotherapy process.

8.2 Research

Differing from PERT and DUMBO, the POIS project was not conducted 
in collaboration with a hospital’s radiotherapy department. Because I was 
doing this research from inside a company rather than academia, I was 
limited in my ability to access and formally collaborate with any hospitals. 
On the other hand, RTC had an existing network of radiotherapy experts 
that I could draw on for my research. 

As this project was focused upon the information needs of patients 
during their one-on-one meetings with their radiation oncologists, it was 
imperative that I talk with individuals who could provide me with a picture 
of what happens in the ITC and OTV meetings. Since RTC regularly 
works with radiotherapy practitioners in the development of their products, 
my supervisor was able to quickly and easily put me in touch with radiation 
oncologists who consult for RTC, as well as patient educators who have 
worked with RTC in the past. I established contact with individuals who 
not only worked at different radiotherapy departments in the US, but also 
Canada and England. These connections allowed me to gather information 
about patient educational needs from a wide variety of perspectives and 
healthcare approaches. 

While RTC’s contacts with care providers was incredibly useful, they 
did not have the same resources available when it came to accessing 
radiotherapy patients. Perhaps because they have not worked much in this 
area previously. As a result, I struggled to find ways to reach individuals 
who had gone through radiotherapy and were willing to talk with me about 
their experiences, specifically because my research was being conducted 
from within a company, which had legal and ethical restrictions. In the end, 
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it was through my supervisor’s own personal connections that I was able to 
connect with a group of patients who agreed to talk with me about their 
experiences.

Empirical Methods
In this project, I chose to collect information from the radiation 
oncologists, patient educators, and patients that I established contact with, 
through semi-structured interviews, similar to the approach taken by the 
nursing researchers in the DUMBO project. Using this approach, I was 
able to engage in a controlled conversation with my informants. 

In preparation for the interviews, I developed a list of discussion points 
and questions that I wanted to cover, as well as a basic guide for how I 
wanted the interview to be structured. Because I would be speaking with 
different types of informants, I generated research questions for each group; 
radiation oncologists, patient educators, and radiotherapy patients. I used 
my guide and discussion points as a reference throughout my conversations, 
but if the conversation went on trajectory that I felt was important and 
relevant for the research, I allowed the conversation to continue in this new 
direction. While the most common format for conducting interviews is 
face-to-face, due to the geographic distance between myself and many of 
the individuals I was interviewing, it was necessary to conduct the majority 
of my interviews via conference calls, an approach that has previously 
shown to yield rich data (Mealer & Jones, 2014) and was also used in 
DUMBO by the nursing researchers. 

In addition to my phone interviews, I was able to visit a local cancer 
center in Northern California; the Community Hospital of the Monterey 
Peninsula (CHOMP). While there, I had the chance to conduct in-person 
interviews with some of the cancer center’s staff members, and collect a 
variety of educational materials that they distribute to patients about what 
to expect during radiotherapy. I also sat in on a women’s breast-cancer 
support group, which was invaluable for connecting me with patients 
that were willing to be interviewed about their experiences going through 
treatment. 
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While these interviews were the main source of my primary empirical 
research, I also conducted secondary research where I looked to existing 
research to help me better understand patient educational needs. My 
secondary research was comprised of a literature review on topics ranging 
from a focus on the information needs of cancer patients to patient-facing 
displays of information. I also conducted a review of RTC’s research from 
previous fieldwork conducted by the UCD team. Members of the team 
had visited and conducted ethnographic fieldwork at five Radiotherapy 
Departments in hospitals across four countries. I reviewed all of the 
fieldnotes gathered from these site visits, and extracted the information 
about the ITC and OTVs that was relevant to my own research. The 
fieldnotes were primarily useful for understanding the actions which take 
place between the radiation oncologist and the patient within the ITC 
and OTV meetings. The literature review helped provide a background of 
existing knowledge about the information needs of cancer patients and 
how educational practices of providers are currently not working. 

Data Collection and Sampling
I conducted semi-structured interviews in both the research and design 
phases of the POIS project. The interviews conducted in the first phase 
were for information gathering purposes, while the interviews conducted 
in the second phase were to review the design ideas I was developing in the 
prototype. 

In the research phase, I conducted phone interviews with the three types 
of actors I mentioned earlier: radiation oncologists, radiotherapy patient 
educators, and cancer survivors who received radiotherapy as part of their 
treatment process. For simplicity, I will often refer to these cancer survivors 
as patients. I conducted interviews with RTC’s consulting radiation 
oncologists, two of which were located in clinics within the United States, 
and one was working for the NHS (National Health Service) in England. 
I also conducted interviews with three patient educators, one from the US, 
one from Canada, and one from England. Each of these educators were 
trained as radiotherapy nurses but had developed their careers to focus 
upon educating patients about their cancer and the radiotherapy treatment 
process. Finally, I conducted nine interviews with cancer patients who 
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received radiotherapy as part of their treatment plan, all of which were 
located within the US.

Each interview was scheduled to last an hour long. Follow-up interviews 
were conducted if more questions needed to be covered. This occurred once 
with one of the radiation oncologists. I also audio recorded and transcribed 
every interview. This repeat exposure to the content allowed me to capture 
the meaning and get a sense of the material as a whole. Then I applied a 
thematic approach to the interview transcripts (Ritchie et al., 2003), where 
I organized and classified the data according to key themes and categories 
in the same way that I handled the design probe journals from the PERT 
project and the nursing interviews from DUMBO. 

8.3 Findings 

In many ways, the research that I conducted during my project at RTC 
has simply supported my findings on patient experience from the PERT 
and DUMBO projects. Perhaps the most distinguishing aspect of my 
research in POIS was my conversations with cancer survivors about their 
radiotherapy experiences. These interviews provided many insights into the 
ways that patients personally cope with their cancer diagnosis and manage 
their treatment process. 

In this section, I will present you with the findings from my interviews 
which support and extend my map of patient experience generated in 
PERT and DUMBO. Given that my internship focused around the 
information needs of patients and providers, these findings are more 
focused on the role the information plays in the patient experience of 
radiotherapy. From my interview data, I identified four topical areas; 
differences in patient involvement, patient information needs, actors which 
effect patients’ ability to absorb this information, and the impact that the 
lack of information can have on the patient experience.

However, before diving in to my main findings, it is important to first 
present some of the basic facts that I learned about the information sharing 
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that occurs during the ITC and OTV meetings between the patient and 
their radiation oncologist. The format of information shared in these 
meetings is primarily verbal. This verbal communication is often supported 
by tangible materials such as information handouts, images, and physical 
models. The radiation oncologist also at times will utilize digital material 
to convey information to the patient, especially medical information such 
as test results, and CT and MRI images of their tumor. While a large 
amount of information is shared with the patient in their ITC and OTC 
meetings, only a small portion of this information is provided to them in 
a format that they can take home and revisit, such as handouts. They must 
primarily rely on their own memory and note-taking ability when it comes 
to information retention, which can be problematic. 

Active and Passive Patients
The first research finding that I identified from my interviews were the 
differences between how patients handle information about their cancer, 
and the treatment decision-making process. The patient educators that I 
interviewed emphasized the importance of patients needing to make their 
own decisions about what type of treatment they want to receive. However, 
they reported that many patients are still making decisions based off of 
their perception that the doctor will provide them with the best treatment 
option. According to one patient educator: 

“The patients put a huge amount of trust in the doctor and what 
the doctor thinks is best. The patients often think, well they know 
better than me, they must know what they are talking about, so I’ll 
just go with it.”

In my cancer survivor interviews, I found that two thirds of the patients 
reflected this sentiment when they talked about how they decided to 
undergo radiotherapy. Many shared the sentiment that they trusted their 
doctor to do the best for them. However, the other third of the patients I 
talked with expressed a different perspective. They wanted to have all the 
information possible, to make the right decision for themselves about their 
course of treatment. Because these patients expressed two distinct levels 
of engagement with their cancer care, I grouped them into two categories, 
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passive or active patients. I use the term active to describe those patients 
who reported being highly engaged in their treatment and believed that 
knowledge is power. I use the term passive to describe those patients who 
reported being content in following their doctor’s recommendations, 
and found the information provided to them to be overwhelming. These 
patients preferred to just trust the system and believe that their doctor 
would do what needed to be done to eliminate the cancer. 

What seemed to be generally true of the passive patients was their desire 
to not spend too much time deliberating about the best treatment course 
and to just start treatment. One female breast cancer patient expressed 
this sentiment about her ITC visit with the radiation oncologist in her 
statement, “[The radiation oncologist] was saying we’re going to go this way 
and that way, but I didn’t pay much attention. I just wanted it done, and it 
was kind of over my head. I didn’t know what questions to ask.” Another 
patient reiterated this feeling in the quote: 

“Everything is happening so quickly and you are so overwhelmed 
with all that’s happening, that for me, I just felt like I really wanted 
to just put my trust in these people that were going to take care of 
me and just leave it at that instead of questioning every last little 
thing they were doing. I never felt like I needed to get a second 
opinion or anything.”

Another characteristic of the passive patients was their lack of knowledge 
about the subject area. In my interviews with them, these patients talked 
about how they didn’t ask many questions or do any additional research 
outside of what their doctor told them because they didn’t understand the 
material. One breast cancer patient explained this to me in her statement, 
“I wasn’t one to read a lot. I just thought, I don’t know what I’m reading, I 
don’t know anything, I’m just trusting the doctors. That’s been my whole 
MO. Just trusting them.” Another female patient with peritoneal cancer 
shared this same mindset for her cancer treatment, which she expressed in 
the statement: 
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“You’re the doctor. I’m not a doctor, so you tell me what I need. I’m 
not the kind of person that wants to go on the internet and try and 
make these huge decisions that I am not prepared to make.” 

In contrast to the passive patients, the patients which I classified as active 
were more engaged in their treatment decision-making process, asking a lot 
of questions and seeking out alternatives if they were unhappy with their 
options. One female breast cancer patient, whom I categorized as active, 
talked about her experience with radiotherapy in the following story:

“I am a nurse, my husband is a physician, so I came in [to the 
treatment process] with a lot of existing knowledge. I had a lot 
of questions about what the side effects would be, how long the 
treatment would be. I also had questions about the radiation beam 
and its scatter, radiation pneumonitis, how concentrated the beam 
was, how they protected the surrounding tissues… I think the more 
information you get the better. I have heard people say that they 
just don’t want to know, but for the most part, I think information 
empowers you and you can make better decisions.”

What becomes clear in this story is that not only did the patient ask a lot 
of questions, but she also had the capacity to understand the material due 
to her existing medical knowledge. Another female cancer patient with 
melanoma that I also classified as an active patient told me that having 
cancer and being a patient means “being your own advocate.” She also 
talked to me about getting a second opinion for her treatment options: 

“One big lesson learned is get a second opinion. If you aren’t 
satisfied with the treatment you are getting or your treatment 
options with whoever your insurance assigns you, go out on a limb 
and spend the extra money. It was well worth it.” 

In comparing these two groups of patients, the differences between the 
levels of involvement in the treatment decision-making process are striking. 
It appears that education and pre-existing medical knowledge may play 
a role in whether a patient takes an active or a passive stance in their 
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relationship with the radiation oncologist and the treatment decision-
making process. However, existing research also suggests that patients’ 
needs and preferences vary by personal characteristics (Eggly et al., 2009).

Information Needs and Reception 
The second research finding from my interviews was about how the 
information needs of radiotherapy patients change as they go through the 
treatment process. According to one patient educator that I interviewed, 

“It’s really important that the patient understands and appreciates 
what’s going to happen to them and the side effects, and what the 
outcome is. Why they are doing this and what to expect. This is 
most important, because they will be less anxious, more relaxed, 
and more compliant during their treatment course.” 

While this information can play an important role in helping the patient 
cope with their cancer treatment, the patient educator also emphasized 
how patients can struggle to absorb this information:

“Even though we have a great educational program in place for 
patients, we still have patients that say, I didn’t get that. You know 
that they did, but of course they were overwhelmed and distracted 
by the information they have been given about their disease, 
treatment, appointments, etc.”

While patients need to be provided with information that helps them 
understand their cancer, their treatment, and what to expect, they 
often experience information overload when they are given too much 
information at one time. The patient educators I talked with emphasized 
the importance of giving the patient time to sit with and reflect upon the 
informational material that they are given, and to make sure that they are 
given this information in manageable chunks. It is also very important that 
the patient is given the correct amount of information for them. This is 
highlighted in a quote from an interview with a radiation oncologist: 
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“The information I give to the patient depends upon what the 
patient is being treated for, their level of intelligence, and how 
much information that they want. Sometimes patients don’t want 
to know too much and you get that sense from them. Sometimes 
they say ‘Doc it’s in your hands. I trust you and I don’t need too 
much.’ Sometimes they just don’t have the capacity to understand 
these things, so you give them a very basic explanation and that’s 
good enough. In other cases, patients want to know every nitty 
gritty detail.” 

This quote highlights how the information wants and needs of active and 
passive patients can be different, which is not surprising based upon the 
findings from the previous section. Furthermore, it also calls attention to 
the fact that it is very important that radiation oncologists recognize and 
adapt to the differing information needs of these patients. 

While the quantity of information that is shared with the patient is 
important, the language that is used to convey this information can also 
impact how patients perceive and respond to treatment. For example, one 
patient educator talked about the importance of the language that is used 
to describe the treatment processes to the patients. She shared that:

 “Sometimes the language that people use about the fixation 
masks can include almost violent phrases to describe how that is 
done, such as being pinned or bolted to the bed. It sounds quite 
draconian, like we are using things as a restraint rather than a 
support. I try to help the staff choose their words carefully so that 
they don’t add to and fuel anxiety and fear in patients about things 
that actually help support them during treatment. I try to help the 
patients see the mask in a more positive light.”

Despite the various steps that patient educators and radiation oncologists 
take to educate their patients about radiotherapy, different actors can 
interfere with the ability of the patient to absorb and process this 
information. As we have heard from the patient educators and radiation 
oncologists, for some patients, the information can be overwhelming.  
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One female patient with peritoneal cancer shared what it was like for her at 
the beginning of the treatment process: 

“At the beginning, your head is full of, oh my god I’ve got cancer. 
So you’re not as able to listen sometimes. And just because they go 
through this rote list of things they have to tell you, it doesn’t mean 
you’ve got it. And it doesn’t mean that that’s the appropriate time 
to hear it. Sometimes you need that information later on.” 

Existing research has reported that 40–80% of medical information 
provided by healthcare practitioners is forgotten immediately, and almost 
half of the information that is remembered is incorrect (Kessels, 2003). 
Additionally, cancer patients that go through chemotherapy before 
receiving radiotherapy can be physically unable to process this information 
due to the cognitive impact that chemotherapy can have on their brain 
function, a well-documented side effect commonly referred to as “chemo 
brain” (Staat & Segatore, 2005; Hislop, 2015).

One cancer survivor who talked with me about his experience with 
testicular cancer explicitly addressed how much his mental capacity was 
diminished during his treatment process. He questions why doctors 
insist on having patients involved in making decisions about their cancer 
treatment in the following quote:

“There is an illusion of choice in the treatment consultation. Much 
of what happens in American medicine is premised on the notion 
of a rational agent, being a full participant in the care process. But 
there is no rational agent… Chemotherapy has a cumulative effect 
on rational thought processes and decision making capabilities. 
Then you get Ambian so you can sleep, and Ativan for anxiety, and 
Vicodin for pain. You are in a position where if you were driving 
you would be legally intoxicated, so why would someone expect 
you to be able to make clear and rational decisions about your 
healthcare?”
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What this individual is pointing out is the fact that there are actors that 
can negatively influence the patient’s ability to receive and understand 
information that is presented to him or her, let alone make choices based 
upon this information. Drugs, chemo brain, stress, and a basic lack of 
understanding can all factor in to a cancer patient not being able to 
understand and remember information presented to them by their care 
providers. So while radiation oncologists work hard to educate and inform 
patients about radiotherapy in order to help them decide which treatment 
they should undergo, there are many actors that can make it impossible for 
patients to make this decision.

Impact
While information can play a very strong and powerful role in helping 
patients cope with their cancer diagnosis and treatment, a lack of 
information can be traumatic for the patient. One patient reported feeling 
“surprise and shock” when he experienced side effects that he wasn’t 
expecting. Another patient relayed to me her anger over her radiotherapy 
treatments because she felt that her radiation oncologist and the nurses 
had “glossed over the side effects.” She didn’t feel that she had been given 
sufficient information about what to expect or how to manage them, and 
she shared the following story about the impact this lack of information 
had on her: 

“It kind of blindsides you, because halfway through radiation all of 
these side effects all of a sudden take effect. At the beginning it’s 
kind of easy, and you think ‘oh, this isn’t that bad.’ And then you 
are not prepared. They tell you that you are going to be exhausted, 
but still, it doesn’t really sink in. It sneaks up on you and you aren’t 
prepared emotionally for it.”

These stories show how important a role information plays in how a patient 
experiences radiotherapy. Communication deficits cause unnecessary 
distress not only for patients but also their loved ones (van Vliet & Epstein, 
2014). Additionally, existing research has shown that many patients express 
dissatisfaction with the information received from their providers (Ayanian 
et al., 2005; Griggs et al., 2007) and that high-intensity information 
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exchanges can lead to greater confusion, frustration, and medical mistrust 
(Epstein, Alper, & Quill, 2004).

Findings from my primary and secondary research show how different 
actors can influence a patient’s ability to understand and absorb 
information provided to them by their radiation oncologist. This ranges 
from how the material is presented to the patient and the language used 
by the care providers, to how the personality and physical state of the 
patient impacts their ability to receive this information. Furthermore, these 
findings also show that when patients don’t receive the information they 
need to understand their treatment and its side effects, this knowledge gap 
can have strong negative consequences upon their experience.

Just as I have done in PERT and DUMBO, I took these research findings 
and consolidated them into a knowledge map so that I could visualize the 
new actors that were exposed in my research. The POIS map presented 
on the following page highlights the new knowledge that I gained about 
information sharing between the patient and their care providers, as 
well as patient characteristics which can effect their ability to retain this 
information. When taken together, these findings suggest that there is a 
need for new forms of information sharing to occur between the radiation 
oncologist and the cancer patient in their one-on-one meetings, since 
these meetings are the primary information sharing touchpoints within the 
radiotherapy treatment process.

8.4 Design Experiment – Educator

As mentioned earlier, the intent of the POIS project was not just to 
generate a rich understanding of the patient information needs during 
radiotherapy, but to also formalize these insights into a design concept 
that proposed how information could be packaged, displayed, or otherwise 
delivered to patients within the broader context of RTC’s current and 
future oncology information software system products. In much the same 
way that the ActivPPS prototype proposed an alternative to how patients 
are currently positioned during radiotherapy, the intention of this prototype 
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was to propose an alternative to how patients are currently informed about 
radiotherapy. 

Drawing from the insights gained from my interviews, I developed a 
provocative prototype which focused on supporting the relationship 
between the cancer patient, their radiation oncologist, and the exchange of 
information that happens between these actors3. This prototype, which I 
named Educator, was designed not to be implemented within the clinical 
environment, but to show RTC how they might develop their information 
software in a way that would support both the needs of their end users, i.e. 
the radiation oncologists and radiotherapy patients. 

The Educator prototype was a software tool that aimed to support 
the radiation oncologists in educating their patients at each step in 
the treatment process. The prototype was designed so that the visual 
information it presented could be shared by the radiation oncologist to the 
patients during their one-on-one meetings. This information was tailored 
to be understandable from the patient’s perspective, and presented in pieces 
so that the patient could choose how much or how little information 
they wanted to receive. During the initial treatment consultation, this 
information focused around the patients’ different treatment options and 
their potential side effects to help the patients make informed choices 
about their cancer care. Once a treatment course was selected by the 
patient and provider, the system shifted to focus upon the patient’s progress 
through their treatment plan. 

Additionally, based on the knowledge that cancer patients often struggle in 
processing all of the information they receive during these meetings with 
their radiation oncologist, the prototype proposed that the information 
presented to the patient during these one-on-one meetings was also 
made available to them through a patient portal. This dissemination of 
information would allow patients to review the material they received from 
their radiation oncologist on their own time and at their own pace, to help 
facilitate better information retention and patient engagement. Overall, 
the Educator prototype attempted to provide patients with personalized 
and tailored information tools about their radiotherapy treatment, to the 

3. I only talk generally about the design work that I conducted at RTC, and the 
prototype that I developed, as this material is proprietary and currently being 
investigated for patent potential by the company.
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level at which they are comfortable, through the guidance of their radiation 
oncologist.

Much like the ActivPPS prototype, I developed Educator as an experiential 
prototype which I could present to RTC. It was my intention to show 
RTC how they could design for the patient while at the same time 
improving their offerings for their end users and clients. I was fortunate 
enough to be able to present this prototype to a group of RTC executive 
board members and business area leaders both during its development and 
in its ‘finished’ state at the end of my internship. The conversations that 
arose out of these meetings were very informative because they highlighted 
the company’s interests and demonstrated how designing for one actor that 
is not normally attended to, i.e. the patient, could actually help open up 
design possibilities for other actors within the radiotherapy ecosystem. In 
the next section, I will talk more about the insights I gained from working 
within a company that designs medical technologies, given that both the 
PERT and DUMBO projects problematize radiotherapy technology for its 
inattention to patient experience.

8.5 Analysis and Insights

At the beginning of this chapter I mention that during my time at RTC, 
I wanted to research more than just the information needs of radiotherapy 
patients. I was also interested in understanding where and how patients 
played a role in RTC’s product development pipeline. In this section, I 
reflect upon the role of the company within my research, and how this 
actor influences the patient experience of radiotherapy. 

Attending to Patient Experience
One of the most interesting aspects of working within a company, rather 
than within academia, was the impact that the company had on the 
framing and structure of my research. When I talk about frames, what I 
mean by this term is the way in which my research and design direction, 
focus, and output were shaped before the start of the project. With my 
previous research projects, PERT and DUMBO, it was my intention to 
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have the research lead the direction of the design work. However, with 
my work at RTC, much more negotiation and framing was needed at the 
beginning of the project, before it even started, in order for the company to 
be interested in funding and supporting it, and to ensure that the project 
could be completed within the six-month time frame of my internship. 

In my initial conversations with my supervisor, we discussed my research 
interests and how they might be aligned with the interests of the company. 
I entered the conversation with a strong interest in researching and 
designing for the patient experience of radiotherapy. My supervisor entered 
with the company’s interests, vision, and its users and customers in mind. 
What arose was an interesting dialogue about who RTC sees as their 
products’ end users and customers, and how my project would fit into the 
company’s product profile.

What became very clear in our conversations is that for RTC, and this is 
most likely true for other medical companies as well, the patient is not the 
client being designed for. This is because the oncology design solutions 
that are developed and sold by RTC are purchased by hospitals and cancer 
centers, with hospital administrators having the purchasing power and 
radiotherapy doctors and care staff being the primary end-users of their 
software and hardware. In contrast, patients are neither the direct users of 
these products nor are they individuals with any purchasing power over 
the company’s software and/or hardware. As patients are not perceived as 
market drivers for RTC’s products, this makes it difficult for the business 
managers to justify investing money in designing for them. 

Companies who design for the patient may find ways to make a profit with 
small at-home medical devices such as glucose blood monitors and heart rate 
monitors, because within this scenario the patient is both the end user of the 
technology and has purchasing power over which device they choose to use. 
However, for larger medical-technical solutions such as the technologies used 
in cancer treatment, designing for patients is difficult to argue for, even when 
it is part of the company’s vision, as is the case with RTC. 

While RTC wants to enhance the patient experience of their products, 
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they cannot do this without the backing of their customers and product 
users. The interests of these actors are linked together, influencing the types 
of products developed. For example, RTC can only invest in developing 
products that enhance the patient experience if hospital administrators 
are willing to spend money on these products. Hospital administrators 
are willing to invest in products that improve the patient experience, but 
only if they can keep their hospitals running efficiently and their doctors 
and other staff happy by spending money on processes and products that 
do so. Doctors are also interested in using products that provide improved 
patient experiences, but only if they also provide the most effective medical 
care to the patient. In this scenario, effective and efficient medical care is 
prioritized over patient experience. 

Mutual Benefit
So then, how can a company who wants to consider the patient experience 
within their product development pathway do this? One of the ways 
that this can be accomplished is to develop a solution that is perceived as 
beneficial by multiple actors in this pathway. This was the key frame that 
was applied to my research at RTC. I was asked to consider conducting 
research in an area that would be beneficial not only to the patient 
experience but also to one of RTC’s existing product end-users, the 
radiation oncologists. I worked together with my supervisor to identify 
places where patient interests and doctor interests intersected within the 
radiotherapy pathway. We also looked closely at POIS’s future vision for 
their software products and its emphasis on information-guided cancer 
care, and used this as a platform in our decision to focus on the information 
needs of patients and providers during their one-on-one meetings over the 
course of the patient’s cancer treatment. 

While the design prototype that I constructed specifically focused 
upon assisting the radiation oncologist in educating the patient about 
radiotherapy, in discussions with my supervisor and other members of 
the UCD team that I was a part of, we began to see that some of the core 
concepts of the prototype could be applied to other areas of information 
sharing within the radiotherapy process as well.
In general, the Educator prototype was designed as a tool that could 
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simplify and create cohesion between different types of data, allowing for 
easier absorption of key information by patients. It also supported this 
overview with more detailed information that could be explored further, if 
the patient desired. Through my presentations of Educator to the Executive 
Board, the Business Area leaders, and the UCD team, it became clear that 
the simple, visual overview that Educator provided was also something 
that was needed across RTC’s vision for information-guided cancer care. 
Aspects of the information provided by Educator could be shared by the 
patient with their family to help them better support the patient through 
their treatment process. The treatment overview that Educator provided 
could also be disseminated out to other providers involved in the patients’ 
medical care, so that they could be better informed about their patient’s 
radiotherapy. Additionally, the information overview provided by Educator 
could be used during a Hospital’s oncology rounds, where oncologists from 
different areas could be quickly and easily brought up to speed about the 
specifics of a patient and their status. 

By researching and designing for two actors, the patient and the radiation 
oncologist, with different needs and roles in radiotherapy, this work 
revealed design opportunities for other actors within the radiotherapy 
ecosystem that weren’t originally implicated in this project. This finding 
suggests that there are benefits to opening up the research and development 
process within medical technology companies to acknowledge and design 
for the multiplicity of relations that occur between actors within healthcare, 
not just the one-to-one relation of end-user and technology. 

In the PERT and DUMBO projects, I identified many actors that shape 
the radiotherapy experience, from the patient themselves, to the care staff, 
the technology, and the institution in which the patient receives care. 
The POIS project has illuminated the role that medical companies also 
play in shaping patient experience, and the actors that influence what 
type of technology they develop. The role of the company is similar to 
the role of the institutional role of the hospital in the radiotherapy actor 
network. However, the influence of the company is focused specifically on 
the technological actors, rather than the entire actor network. In order to 
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visualize this influential relationships, I created another knowledge map of 
my research findings.

My firsthand experience of working within a company that designs cancer 
treatment technology highlighted the problem that the patient isn’t 
perceived as either an end-user or a customer. As a result, their experience 
is often not prioritized within the product development pathway. Efficacy, 
efficiency, cost, practicality, and ease of adoption of a technology are all 
prioritized over consideration for the patient experience. It is therefore not 
surprising that technologies such as the fixation device, with its disparate 
interactions for providers and patients exist. 

However, the insights from the POIS project also suggest that if medical 
companies invest in research and development that employs a broader 
scope than the typical one-to-one relationship found in user-centered 
design processes it can open up possibilities for products that mutually 
benefit multiple actors within the same care arena. By acknowledging 
and attending to the relations that occur between the actors within a 
particular care arena, medical technology companies may be able to 
meet the demands of efficacy and efficiency while also improving patient 
experiences.

POIS Project
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In the Studies section of this thesis, you were presented with the three 
research projects I worked on over the course of my PhD studies – PERT, 
DUMBO, and POIS – and the research insights that came out of the 
mixed-method approach and design experimentation that I conducted in 
these projects. Each project had a slightly different scope, and a varying 
set of empirical research methods were used to study patient experience. 
Collectively, these different views generated a rich understanding of the 
actors that make up this experience.

In this chapter, I consolidate my research insights into what I have 
identified as the three core contributions of this thesis. My work has two 
primary concerns; understanding the patient experience of radiotherapy, 
and contributing to design research practice. Therefore, the first two 
contributions provide new knowledge about the cancer patient experience 
of radiotherapy, while the final contribution discusses how design 
researchers can study and design for complex systems. 

The first contribution provides an understanding of the role of the patient 
within healthcare and their interactions with medical technologies. 
This understanding was generated by the empirical research and design 
experiments conducted in the three research projects. Under this 
contribution, I present a picture of the patient as part of a network of 
interconnected actors. I discuss theories about the role of the patient 
within healthcare, and the concept that, based on my research, best fits 
the radiotherapy patient – the implicated actor. Taking this understanding 
a step further, I argue that this role is problematic and that a new 
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conceptualization of the patient within radiotherapy is needed. I present 
the idea of the patient as interactor, a neutral term that reclassifies the role 
and relation of the patient to the technologies they interact with during 
radiotherapy, and calls attention to the activity of these individuals.

The second contribution provides an understanding of the networked 
nature of the actors that construct the patient experience of radiotherapy. 
These actors range from the institutions that influence radiotherapy 
treatment processes and the technologies which are used to provide 
treatment, to the care staff and the treatment environment. Under this 
contribution, I discuss how these actors are interconnected, and make up 
a complex network of interactions which shape the patient experience 
in different ways. I also discuss how these actors are often treated 
independently within medical research and technological development, and 
problematize approaches that address them in this way. This contribution 
suggests that designing for interdependent actors requires a new form of 
design practice.

The third and final contribution presents a reconceptualization of design 
practice where focus is shifted from the idea of designing for a user to 
designing for networked actors. Drawing on the insights gained from 
my research, this approach suggests a way forward for designers who 
are interested in engaging with and designing for complex systems such 
as healthcare. This contribution presents two ways that design research 
practice should shift to properly address this complexity; widening the 
scope of their research through the use of a composite methodological 
approach, and maintaining this widened scope by remaining embedded 
within their research context.

9.1 Patient as Interactor

In Chapters 2 and 3, I present different conceptualizations of what it 
means to be a patient. First, I review evidence-based medicine, which 
primarily focuses on the body and disease, deprioritizing the patient as 
an individual. I then present person-centered care, the field of nursing’s 
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response to the depersonalization inherent in evidence-based medicine. 
Person-centered care emphasizes the importance of acknowledging and 
treating the patient as an individual within medical practice.

Second, I looked at existing concepts of what it means to be a patient 
within the social sciences. Parsons’ theory of the ‘sick role,’ proposes that 
for an individual to become a patient, they must accept the help of medical 
professionals and follow their advice explicitly (Parsons, 1951). Parsons’ 
argues that there is a inherent asymmetry to the patient’s relationship with 
their care provider; the patient is dependent upon them for their expertise. 
This model has led to a view of the patient as disempowered and passive 
within healthcare.

Another perspective is provided by Mol (2008), who views the patient as 
an active participant in healthcare rather than passive. According to Mol, 
patients are active through their participation in treatment procedures 
and activities designed to return them to health. Mol also looks at current 
attempts at empowering the patient by turning them into customers and 
consumers, and problemitizes these tactics. 

Mol argues that care is not a transaction in which something is 
exchanged, as is the case in a typical consumer relationship. Instead, 
she views healthcare as a complex, ongoing and open-ended process, 
continually being shaped and reshaped depending on its results. Because 
of this complexity, Mol suggests that healthcare is poorly matched to 
the simplicity of consumer transactions. When a patient is treated as a 
consumer, they are given the power of choice. They are expected to be able 
to choose which medicine, treatment, or procedure is best for them. But 
choice is problematic when an individual doesn’t have the knowledge they 
need to make an informed decision, as is often the case for patients.

Parsons later revisits his ideas on the patient-provider relationship, and 
suggests that acceptance of treatment is one type of active participation, 
but that a patient’s activity can extend beyond this (Parsons, 1975). The less 
acute the medical situation, the more likely it is that this participation will 
be substantial. It could mean that the patient exposes himself as a passive 
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object to the manipulations of the healthcare personnel, or assumes the 
responsibility for a more active role in the care of his own health. While 
Parsons maintains that there is an asymmetrical relationship between 
patients and their care providers, he also acknowledges that patients do not 
simply hand over all of their power and action when they seek medical care, 
instead they are active in various ways depending upon their ability. 

From these theories, the following ideas helped drive the analysis of my 
research findings. First, it is important to see the patient as an individual 
within the care process. Second, there is a basic asymmetry in patient/
provider relations. Third, traditional transactional, consumer-centric 
models do not apply to patient relations within healthcare. And finally, that 
medical care is a complex process made up of multiple interactions between 
many actors such as professionals, machines, medications, bodies, patients, 
and relevant others. Rather than engaging in a fixed, one-time transaction, 
these actors interact, shifting the action around so as to best accommodate 
the demands of the disease with the habits, requirements, and possibilities 
of the patients’ daily life. 

Implicated Actor
In Chapter 5, I discussed my empirical research from the PERT project. In 
this project, I looked very closely at the technologies used in radiotherapy, 
specifically the fixation device, because my research linked them to patient 
anxiety, worry, and claustrophobia. In order to understand the use of, and 
need for, the fixation device in this treatment process, I mapped out the 
radiotherapy workflow and the human and technological actors involved in 
this process. I became very interested in the role of the fixation device since 
it is used to restrain and immobilize patients during treatment. I compared 
staff and patient interactions with the fixation device, and found that while 
the fixation device was a useful tool for the staff, patient interactions with 
this technology were physically disempowering and emotionally taxing.

I drew on STS theory to analyze the discrepancy between the care staff‘s 
relationship with this technology versus that of the patients. Theory on 
technological agency and social scripts helped me to understand that 
the fixation device provides different action spaces for the care staff and 
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patients. This technology was designed as an useful and empowering tool 
for the healthcare staff responsible for correctly positioning patients for 
radiotherapy. However, from the evidence I gathered in the PERT project, 
patient interactions with the fixation device are characterized by physical 
restraint, disempowerment, and strong negative emotional responses. 

In order to understand how these two actors could have such drastically 
different interactions with the same technology, I looked to existing 
research on user-technology relations to understand my research findings. 
Drawing on the work of Clarke (1998), I found radiotherapy patients 
to meet the definition of ‘implicated actors’ in their interactions with 
the fixation device; individuals who are silent but affected by the action 
of the technology. Despite patients’ direct physical interactions with 
the fixation device, they have no active role in the functioning of this 
technology and therefore are not perceived as users. Connecting STS 
theory that technology can be embedded with social constructs, with the 
understanding that evidence-based medicine deprioritizes the individual 
in its focus on the body and disease, it makes sense that any technologies 
developed under this social construct would prioritize treating the disease 
successfully over the whole body experience. This is exactly what the 
fixation device does. This technology allows the care staff to accurately 
target radiation at a patient’s cancerous tissue, but in order to do this, it 
must immobilize the patient, turning them into passive subjects to be 
treated rather than active users of this technology. 

Unfortunately, while my observations of staff interactions with the fixation 
device highlighted the usefulness of this technology for accurate patient 
positioning, I found this technology to be directly responsible for triggering 
feelings of anxiety, panic, and claustrophobia in patients. Furthermore, 
the asymmetrical power relationship that I observed between patient 
and provider interactions with this device suggests that this technology 
is embedded with the social construct of the ‘passive patient’, which it 
continually reinforces through use.
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Reshaping Patient Relations
Based on my empirical research findings in PERT, I attempted to redesign 
the patient’s relationship with the fixation device in a series of design 
experiments. The first experiment involved the interventional prototype 
Taklandskap, which tested whether visually engaging patients during 
radiotherapy could distract them from the situational anxiety they might 
experience within the treatment room, and in their interactions with the 
fixation device. I designed Taklandskap to enable patients to customize 
the treatment environment with video projections and sound. Follow-up 
research of the impact of this intervention revealed that Taklandskap was 
a useful tool for some patients in helping them relax and take their mind 
off of radiotherapy, while others used different coping techniques and 
didn’t even notice the design intervention. However, a thorough analysis 
of Taklandskap led to the understanding that this prototype would only 
ever be able to mediate patient anxiety, not eliminate it. This is because 
Taklandskap didn’t act on the patient’s interactions with the fixation 
device. While Taklandskap was created with the patient as its end user, 
its functionality existed outside of the treatment process. It supported the 
patient as he went through treatment, but did not intervene in the way that 
treatment was given or impact the technologies. 

In response to this finding, the second design experiment was created to 
directly challenge patient interactions with the fixation device. I build the 
ActivPPS prototype to test if it would be possible to empower the patient 
in the radiotherapy positioning process by providing them with the visual 
information they would need to be able to self-position themselves. This 
prototype intended to function as a self-awareness tool for the patients, 
helping them regain some control over a highly structured process. In 
building ActivPPS, I aimed to alter both the patients’ interactions with the 
fixation device and their interactions with the care staff. ActivPPS proposed 
a radiotherapy experience where the patient positioned themselves for 
treatment, no longer requiring either the fixation device or the care staff 
to put them in the correct position for treatment. The ActivPPS prototype 
proposed an alternative to the dependent, passive role of the patient in the 
radiotherapy positioning process, which I used to provoke a conversation 
with radiotherapy experts and care providers. 
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By shifting the role of the patient in the radiotherapy positioning process 
and their relationship with the fixation device, this provocative prototype 
raised questions about the implications this technology might have for 
both the patient and the care provider. The oncologists wondered whether, 
by making the patients responsible for their position during treatment, the 
ActivPPS prototype would just substitute one source of anxiety with another. 
This insight caused me to reevaluate the importance of the fixation device in 
position maintenance. It introduced the idea of responsibility into the patient 
relationship within the positioning process, and triggered a reframing of my 
understanding of the relationship between the patient, the technology, and 
the care staff. This reframing of ActivPPS proposed a future for radiotherapy 
where the patient and the radiotherapy nurses to work together through 
mutually-supportive interactions to achieve correct alignment.

Analysis of the ActivPPS prototype suggests that designing for patients 
requires something more than the traditional user-centered approach used in 
technological development. It presents a case for considering the interactions 
of both the care staff and the patients when attempting to reshape the role 
of the patient in radiotherapy. Simply turning the patient into an end-
user within this highly technological environment is not a suitable option. 
Placing the responsibility of using radiotherapy technologies on the patient 
is as problematic as the current situation with the fixation devices, and 
risks causing more fear and anxiety during treatment than already exists. 
These findings suggest that as we consider shifting the roles of the patient 
to make them more active in care processes, further reflection is needed on 
the collaborative performance that must be enacted between these actors, 
both human and non-human. New terms are needed to characterize these 
relations. Leaving the patient as an implicated actor in their interactions with 
treatment technologies is problematic, but so is turning them into an end 
user within highly technical healthcare processes like radiotherapy. 

The Interactive Patient
If patients are actors that directly interface with the technologies used to 
treat them during radiotherapy, I suggest that there is a need for a term 
that accurately describes their role in these interactions. I propose the term 
interactor to characterize the patient because it is a neutral word which is 
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used to describe individuals that interact with a system. I use interactor as a 
replacement for the term user, which based upon my research findings and 
insights from my design experiments, does not accurately describe the role 
of the patient within radiotherapy today. Nor is user a role to be aspired 
to within radiotherapy, because it implies that the patient directly uses a 
medical technology and is held responsible for this use. 

The term interactor allows for a variety of patient action, in form and 
degree, within the context of radiotherapy. Patient interactions within their 
treatment experience can occur on different levels, from engaging with 
surface level changes of the environment, to more directly engaging with 
the care processes themselves. Conceptualizing the patient as an interactor 
within the healthcare system aligns with Mol’s logic of care, because it 
acknowledges that the patient interacts with the medical technologies used 
to treat them, and that there is a need to consider these interactions rather 
than ignore them. However the term interactor does not define the form of 
the patient interactions nor their qualities. By using the term interactor to 
characterize the patient, this opens up possibilities to not only engage the 
patient but to also acknowledge their role in this process. The patient may 
not directly use the technology in the same way as the care providers, but 
they do interact with it and are therefore influenced by it. 

Drawing on the insights gleaned from Taklandskap and ActivPPS, the 
action space provided to patients in their interactions with medical 
technologies should be flexible and dynamic, able to adapt to differing 
levels of need and activity. The interviews I conducted with radiotherapy 
patients in the POIS project supports the idea that some patients may 
want to fully engage in their treatment process, and work collaboratively 
with their care providers, while others may want to relinquish control over 
to their care providers, putting the full responsibility of their care and 
treatment onto the doctors and nurses. Regardless of whether a patient 
wants to take a more active or passive role during radiotherapy and in 
their interactions with the technologies used to treat them, the research 
presented in this thesis suggests that engaging patients and acknowledging 
them as interactors in this environment might be beneficial in both 
lowering their anxiety and increasing their quality of life during treatment. 
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Healthcare is a composite act, requiring participation of both the medical 
provider and the recipient patient. Attention must be given to both parties 
when developing a new medical technology, ensuring that the interactions 
of both are fully supported. Technological advancement in medicine should 
not come at the price of patient experience. The only way to ensure that the 
patient experience is considered is to acknowledge their role as interactive 
actors within the healthcare system.

9.2 Interdependent Actors, Independently Treated

In the previous contribution, the discussion was focused very closely around 
the interactions between the patient, the care staff, and the fixation device 
used in radiotherapy. However, my research findings from the PERT, 
DUMBO, and POIS projects have shown how the patient experience of 
radiotherapy is shaped by other actors as well. 

Mapping Patient Relations
In Chapter 7, I presented empirical research findings from Project 
DUMBO which called attention to additional actors that shape the 
patient experience, such as information and family members. While PERT 
focused on the adult experience of radiotherapy, DUMBO focused on the 
child experience. My research findings from these projects highlighted 
similarities and differences between these two distinct patient populations. 
For both groups of patients, feelings of isolation in the treatment room and 
worry over the technical equipment fostered feelings of fear and anxiety. 
However, with the young patients, their parents played a very strong role 
in shaping their emotional state, something not seen in the adult patient 
population. 

As the DUMBO project looked at the entire radiotherapy timeline for 
children, not just the time they spend at the radiotherapy department, 
additional actors were found to be involved in the care process. Oncology 
nurses and play therapists have a strong support function in the child’s 
radiotherapy care path, educating and preparing the child for what to 
expect during treatment, and directly mediating their experiences during 
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treatment itself. Age appropriate information tailored to the child’s 
educational level was also found to be very helpful in preparing the child 
for treatment. Unfortunately, the research also showed that while there are 
many programs and tools available to help the child prepare for treatment, 
there are much fewer resources available to support the parents. The strong 
symbiotic emotional relationship between the child and their parents 
identified during the research suggests that regardless of the high level of 
support for the child, a lack of support for the parents can unintentionally 
impact the child’s experience of treatment. The initial results of HUGO, 
the design experiment conducted within DUMBO, found that giving 
parents concrete preparation activities to do with their child resulted in 
them being calmer and more prepared for their child’s treatments. Not 
surprisingly, the children who participated in the HUGO intervention were 
also reported to be calmer and more relaxed for treatment. These findings 
suggest that when it comes to patients under the age of 12, their parents are 
key actors within their radiotherapy experience. 

Research findings from the POIS project also called attention to the 
important role that information about radiotherapy can have in preparing 
adult patients for treatment. Information can help lower patients’ worry and 
anxiety before and during treatment; however it is a double-edged sword. 
A lack of information can cause anxiety, shock, and anger in the patient. 
Information therefore is an important actor which can shape both the child 
and adult experience of radiotherapy. 

In addition to these actors, my research uncovered another, less visible actor 
which has a influential role over the patient experience of radiotherapy, 
institutions. Every hospital has procedures and protocols that dictate how 
medical treatments are provided. This can range from the treatment timeline 
of a patient, to the information materials they are given in preparation 
for treatment. The influence of the hospital (as an institution) on the 
patient experience of radiotherapy was initially revealed to me through 
the Taklandskap design experiment in PERT. My reflective analysis of 
the experiment called attention to my inability to directly intervene in 
the patients’ relationship with the fixation device. Many of the structures, 
procedures, and interactions within the radiotherapy process are tightly 
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regulated and could not be altered because they had been rigorously tested 
and scientifically proven to be necessary for the successful treatment of 
cancerous tissues. This makes it impossible to alter these procedures without 
significant research and medical testing to prove that there is no negative 
impact to the patient, or radiotherapy treatment efficacy. As a result, the only 
design changes that could be implemented in the radiotherapy environment 
were superficial in nature, i.e. changing the look and feel of the space but not 
altering the relationships between actors or their interactions. 

In order to better understand the power of these institutional structures, I 
refer back to the theories presented in Chapter 3 on institutions. Foucault 
(2012) identifies the hospital as an institution because it has local programs 
of governance which informs the individual behavior of its employees and 
guides how they provide care. Some examples of these structures were 
observed during my fieldwork in the PERT and DUMBO projects. For 
instance, radiation oncologists must approve radiotherapy treatment plans 
generated by nurses before a patient can begin treatment. This is just one 
example of a system of checkpoints that ensure that care is given in a 
structured and standardized manner. These structures are also visible in the 
patient positioning process which I have discussed at great length. Each 
step of this process requires the alignment and double checking of numbers 
and positional data in the treatment room and in the treatment software. 

In modern institutional theory, actors are viewed as being both substantially 
empowered and controlled by institutional contexts (Meyer, 2008). 
Individual actors have socially conferred rights and responsibilities, and 
socially conferred agency to represent these interests; however, their 
actorhood is seen as being scripted by institutional structures. Institutional 
scripts occur at many levels within radiotherapy. My research has provided 
examples of these scripts at the level of the hospital, but there are other 
institutions which also influence how radiotherapy treatment is given. In 
Sweden, where healthcare is nationalized, the government implements 
structures which influence how healthcare is provided. For example, 
radiotherapy in Sweden follows the regulations, advice and instructions 
issued by the Swedish National Board, Socialstyrelsen (1991, p.6). Because 
this thesis has focused so closely upon the patients’ lived experiences 
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of radiotherapy, it has not spent much time investigating the various 
institutional structures which shape how care is given. It is perhaps 
enough to acknowledge that these structures exist, not only shaping how 
radiotherapy is experience today by the patient but also limiting the 
changes that can be made within this process. 

In the POIS Project, I identified another institutional actor which 
influences the patient experience, the medical technology company. In the 
case of the company, they influence which technologies get developed, 
and impact the patient through this single actor rather than influencing 
all aspects of the radiotherapy experience. Through conversations with 
my managers and business development leaders during my internship at 
RTC, I learned that patient experience is deprioritized in many companies’ 
technological development pipeline. The reason for this is the patient isn’t 
perceived as either a user of the technology the company was developing, 
or the intended customer. Technological development is often based on 
perceived monetary benefit. In the case of the patient, because they have 
no say in the use or purchase of the radiotherapy technologies, they are 
not identified as individuals crucial to design for. In this example, the 
customer, i.e. the hospital, also exerts influence upon the company and 
what technologies get developed. To understand these institutions and their 
influence on radiotherapy, I generated a knowledge map to visualize these 
power structures. This map, located on the following page, visualizes these 
institutional actors exerting influence upon a single actor (technology) and 
the entire radiotherapy actor network.

By researching the cancer patient experience of radiotherapy using a 
variety of methods, and participating in projects that look at the patient 
experience from varied perspectives, I have created a map of the actors that 
shape this experience, both directly and indirectly. What has become clear 
through this work is the overwhelming complexity of this phenomenon. 
It is important to acknowledge that the actors I have identified through 
my research only provide part of the picture. I am sure that there are other 
actors which have not been named that also shape the patient experience of 
radiotherapy, but for the purposes of this thesis, I believe I have uncovered 
the most important ones.
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Interdependence of Factors
As I investigated the actors which shape the radiotherapy patient 
experience, it became increasingly clear that many of these actors are 
interconnected. Referring back to ANT, which I present in Chapter 3, this 
theory suggests that reality should be understood in terms of networks of 
actors that interact in diverse ways. Within ANT, these actors can be both 
human and nonhuman, and are defined by their interactions with other 
actors. Furthermore, reality is considered to be constructed of networks of 
agents that interact in manifold ways, continually translating each other 
(Latour, 1996).

Drawing all of the visualizations that I generated in PERT, DUMBO, 
and POIS together into one big knowledge map of the radiotherapy actor 
network (viewable on pp.279-280), reveals the true complexity of the 
cancer patient experience, where many different actors are interconnected 
and interdependent. In looking at this map, it is impossible not to 
acknowledge the networked relationships between these actors and the 
ways in which they are interdependent; actively influencing and shaping 
each other. My research has shown that the radiotherapy nursing staff 
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effects the patient experience in a variety of ways, both through their direct 
interactions with the patient as well as their interactions with the treatment 
technologies. For example, in one of my POIS interviews, a patient 
educator shared that the attitude and language used by the care staff can 
directly influence the patient and their treatment experience. This educator 
found that if the radiotherapy staff described the fixation device and its 
purpose to patients in terms that highlight it as a restraint, such as “being 
bolted to the table,” rather than its support function, these patients were 
more likely to experience anxiety as they interacted with this technology.

The PERT design probe journal entries of patients going through 
radiotherapy also highlighted how trust in the staff and their competence 
can balance out fears of the technical equipment in the treatment room. 
These journals also provided stories of nurses working together with the 
patients to calm their fears, and when needed, make ad hoc changes to the 
treatment technologies to ensure their tolerability for the patient. These 
changes range from providing eye holes or widening the neck on the face 
fixation mask, to customizing the fixation mask to look like a cat for a 
child. This adaptive practice highlights the interdependence of the network 
that forms between patients, care providers, and the technology during the 
treatment process. 

Apart from the actions of the care staff, other factors also influence how 
a patient responds to their radiotherapy experience. These include the 
patient’s own perceptions of the care they are given, their predisposition 
towards anxiety, and their ability to cope with their cancer diagnosis. For 
example, an individual that has preexisting claustrophobia may experience 
a more negative experience of radiotherapy if they are placed in a fixation 
mask than an individual that is fine with enclosed spaces. In the PERT 
project, analysis of the patient questionnaires revealed that both the 
psychosocial climate and the treatment environment influenced whether 
or not a patient experienced anxiety during radiotherapy (Mullaney et al., 
2015). Additionally, my research findings in the POIS project call attention 
to the physical impact that medication and other cancer treatment side 
effects, such as ‘chemo brain’, can have upon a patient’s ability to receive 
and process information. These can influence a patient’s ability to prepare 
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for radiotherapy, and can subsequently increase their worry over the 
treatment and its side effects. And as mentioned earlier, the symbiotic 
relationship seen between children and their patients in project DUMBO 
demonstrates a strong interdependency between the emotions of both these 
actors. Together, these insights reveal that no single actor alone determines 
whether a patient will experience anxiety during radiotherapy. Instead, this 
is a complex, interdependent network of many actors whose actions effect 
each other.

Another example of the interdependence of actors within radiotherapy 
was raised in my analysis of the ActivPPS design experiment in Chapter 
6. Through ActivPPS, I identify the positional dependency written into 
the current radiotherapy treatment process, where the position of the 
patient in the initial imaging scan dictates the position of the patient for 
all subsequent radiation treatments. In order to eliminate the need for the 
fixation device, you must first change the positional dependency which is 
embedded into the very structure of how radiotherapy treatment is planned 
and delivered. The fixation device is simply a tool used to support the linear 
accelerator and treatment software in accurately dosing the patient with 
radiation. 

While we have seen clear examples of how both human and non-
human actors influence each other within radiotherapy, it is perhaps a 
bit more difficult to identify ways in which the institution is part of this 
interdependent network. In Foucault’s theory of institutions, he presents 
the idea that practice shapes institutions, and that in turn, these institutions 
shape practice (Foucault, 2012). This concept suggests that institutional 
structures are not rigid and fixed. Rather, they can be shaped by the 
actions of actors even as they shape these actions. When it pertains to the 
institutional structures which shape radiotherapy, one possible example 
of the flexibility of these structures is seen in the willingness of the 
radiotherapy departments and care staff to participate in my research. The 
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hospitals I worked with for PERT and DUMBO were willing to have me 
conduct research in their facilities. More significantly, they allowed me to 
intervene in their current care practices with the Taklandskap and HUGO 
interventional prototypes, adapting their processes when possible to ensure 
the success of these interventions. 

While many of the institutionalized structures I mention earlier cannot 
easily be changed within the radiotherapy departments due to regulations, 
Foucault’s theory suggests that it is possible that small changes in practice 
can lead to larger structural changes over time. The perceived success of 
both the Taklandskap and HUGO interventions has led to Taklandskap 
being permanently installed within the NUS radiotherapy department, 
and I am currently in discussions around how to turn HUGO into a stable 
solution that can be used in all children’s radiotherapy and proton therapy 
departments in Sweden. In calling attention to the patient’s interactions 
within this environment, these designs slightly shift radiotherapy from an 
evidence-based practice to a person-centered one.

Acknowledging the role that my design experiments have taken within the 
radiotherapy processes also requires that I acknowledge these designs and 
myself as actors within the radiotherapy actor network. Taklandskap shifts 
how the patient relates to the treatment environment and technology in the 
treatment room. HUGO shifts both the child and parent’s relation to the 
information they are given to prepare for radiotherapy, as well as the child’s 
experience in the treatment room. Educator also shifts the adult patient’s 
relationship with information before and during radiotherapy. And as a 
design researcher, my presence within the radiotherapy environment and 
the relations I fostered with the care staff has led to my involving them 
in the design process to ensure that the design experiments would be 
successful in their integration into this network.

Taken together, these examples highlight the many ways that the actors 
involved in the patient experience of radiotherapy are networked and 
interdependent. Altering the actions of one actor or introducing a new one 
results in a ripple effect through the network, with both direct and indirect 
consequences on the other actors in that network. Although this research 
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is tightly focused upon the patient experience of radiotherapy, it is possible 
to begin to see a larger picture of how technology, medical practice, and 
healthcare institutions all weave together into a network of interdependent 
actors with many connections between them. 

Independently Treated
Despite the interdependence of the relationships between actors in the 
radiotherapy patient experience, these actors are often treated as distinct, 
independent entities within this environment. If we refer to the knowledge 
map of actors that I have created from my research, I will provide examples 
of how these actors have been treated independently and the consequences 
of this.

There are many examples in medical research where interventions have 
been implemented with the intention of decreasing anxiety levels in 
patients undergoing radiotherapy. Review of the success or failure of these 
research studies shows that while many interventions have been tried, 
ranging from different educational approaches (Harrison et al., 2001; 
Hoff and Haaga, 2005), to patient-centered communication techniques 
(Dong, Butow, Costa, Dhillon, & Shields, 2014) and music therapy in 
the treatment room (Smith, Casey, Johnson, Gwede, & Riggin 2001), it is 
difficult to provide proof4 that they could decrease patient anxiety levels, as 
the cited authors can attest. 

RADIOTHERAPY

Technolgy

Patient Environment

Staff Information

EducatorHUGO

Taklandskap

HUGO

ActivPPS Designer

Map of the radiotherapy actor network including the design 
prototypes and designer as actors. Key on p.280. 
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If we were to consider the Taklandskap design experiment as a potential 
solution to patient anxiety during radiotherapy, this experiment would 
have failed in a similar manner as the above interventions. As presented in 
Chapter 6, comparative analysis of the questionnaire data collected before 
and after Taklandskap was implemented showed no statistical difference 
in the anxiety levels of patients who experienced or didn’t experience the 
intervention, despite receiving positive feedback from both the patients and 
the care staff about the design. However, this thesis has shown that there 
are many actors influencing the patient experience. Therefore, it is perhaps 
not surprising if only changing one small aspect of the experience, without 
taking into account any of the other actors, results in a design intervention 
failing to measurably impact patient anxiety levels at the population level. 

The failure of these medical interventions to measurably decrease patient 
anxiety levels can be attributed to the fact that the scientific approach 
taken to study this phenomena, and the analytical tools used to assess 
their success or failure, are not designed to handle the complexities of 
the real world. The scientific method relies on the belief that you can 
study independent actors in isolation, test their behaviors and measure 
their responses, and get definitive results. But the yes/no answers that 
come out of these one-to-one (i.e. control versus test) experiments don’t 
work well when dealing with a complex system made up of a network of 
interdependent actors. The complexity of problems like patient anxiety 
during radiotherapy treatment make it difficult to objectively evaluate and 
determine what is ‘true’ within this context. These examples suggest that 
the scientific method is poorly suited for researching and designing for the 
complexity of patient experience due to its need to prove causality, which 
requires the simplification of networked actor relationships down to one-
to-one cause-effect relationships.

While it is easy to point at medicine and say “you are doing it wrong”, the 
over-simplification of complex systems and a focus on problem-solving is 
not just found in medicine. If we shift our focus from clinical interventions 
within medicine to the design process behind the development of 
radiotherapy treatment technologies, some similarities can be seen. 
Referring back to the previous contribution section, I want to revisit my 

4. Proof in these research papers equates with statistically significant differences 
between anxiety levels in the control and intervention groups.
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discussion around the role of the patient versus the role of the care staff in 
relation to the treatment technologies used in radiotherapy. Within this 
context, the patient is relegated to the role of implicated actor. The patient 
is a material, a subject on which the technology asserts its influence. Their 
experience as an individual is irrelevant to the technology since it is their 
cancer that is the focal point. In contrast, the care staff are recognized 
as users of the treatment technologies and their interactions with these 
technologies are considered and designed for. 

This difference between the patient and care staff ’s relations with the 
radiotherapy technology is not surprising given that most medical 
technologies are designed under user-centered design guidelines such 
as the ISO standard on human-centered design for interactive systems 
(ISO 9241-210, 2010). This ISO standard describes six key principles 
that will ensure a design is user-centered, with the first principle being 
that “the design is based upon an explicit understanding of users, tasks 
and environments.” Of relevance to this thesis is user-centered design’s 
focus upon designing for the needs, wants, and limitations of the users of 
a product, service or process. User-centeredness boils down to designing a 
one-to-one relationship between a user and a technology. This one-to-one 
relationship loses its relevance within complex systems, such as healthcare, 
when multiple human actors have fundamentally different relationships to 
the technology in question, each of whom have needs to be attended to and 
designed for.

If we look again to the role of the patient within radiotherapy, we can see 
that since the patient is not considered a user of the technology within 
this environment, they are rendered invisible within traditional user-
centered technological development processes. And as we have seen in the 
example of the fixation device, failing to acknowledge and design for the 
patient’s interactions with this technology can have negative consequences 
not just on the patient’s emotional wellbeing, but also on the ability 
of this technology to treat the patient. This is not a problem of having 
identified the wrong user. Treating the patient as a user is frequently seen 
within healthcare. This approach results in the development of personal 
medical devices and home-healthcare technologies that a patient can 
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use independently. These small-scale technologies are great for giving 
patients more control over their medical conditions and enabling them to 
participate from their own homes. However, when it comes to the highly 
complex medical technologies used in radiotherapy, which require years 
of education and training to operate, applying the term user to the patient 
no longer makes sense. But since user-centered design only acknowledges 
and designs for the user of the technology, this leaves the patient and its 
interactions with the technology invisible and silent. 

The solution is not as simple as just adding a different kind of user group 
to design for in parallel. For example, it is possible to implement a user-
centered design process which accounts for both the nurses and the 
patients by running parallel research tracks. This response is understandable 
and would probably help; however it still treats these two groups of actors 
independently and fails to acknowledge the relationships between them. In 
order to properly design technologies for these actors’, you have to address 
the networked, interdependent nature of their relationships because they 
influence each other in nontrivial ways. 

Another aspect of the user-centered design process which is problematic in 
the face of these complex, networked relations is the fact that this design 
approach often focuses upon identifying tangible problems and providing 
solutions to them. Unfortunately, the problem of patient anxiety within 
radiotherapy can be designed for but it has no solution. Patient anxiety 
within radiotherapy can best be characterized as a “wicked problem, i.e. 
a problem that is impossible or difficult to solve because it is incomplete, 
contradictory and has changing requirements that are often difficult to 
recognize” (Rittel & Webber, 1973). Often, the design approach employed 
to deal with complex systems such as healthcare is to break the wicked 
problem down into more manageable pieces, tackling issues on a smaller 
scale and then putting them back into the system with the hope that the 
new design improves the larger problem. However, as we have seen in both 
my design experiments and existing research of radiotherapy interventions, 
breaking this large actor-network down into its constituent parts to create a 
solution for patient anxiety just doesn’t work.
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This contribution calls attention to the evidence generated in this thesis that 
patient experience is constructed from a complex network of actors. My 
research also suggests that these actors, both human and non-human, are 
interdependent and influence each other through direct and indirect means. 
One actor can be influenced by more than one other actor, and the same 
actor can have an influence on more than one other actor. Additionally, by 
interacting with and intervening into this network, both the designer and 
their designs become actors within this complex system.

This thesis also suggests that treating these actors as independent with 
causal relationships is problematic. Employing a narrow scope, a one-to-one 
perspective, and taking a problem-solving approach on issues such as patient 
experience fail to acknowledge the multiplicity of relations involved in this 
complex system. The examples shown here suggest that these approaches are 
ill-suited to working with, and designing for, the interdependent networked 
relations between actors in radiotherapy. Understanding and creating 
change within the patient experience requires employing an approach which 
acknowledges this complex, interdependent network of actors and their 
relationships. This calls for a methodological shift in how we, as designers, 
engage with and design for these complex contexts.

9.3. Designing for Networked Relations

This dissertation has focused upon trying to understand the complexity 
of patient experience and how it is composed through the application 
of different methods. In this Contributions chapter, I have attempted to 
bring together the key insights gathered from my research and solidify my 
understanding of the patient experience. 

The first contribution in this chapter calls attention to the role of the patient 
within radiotherapy, naming the patient as an implicated actor in relation 
to the technologies used to treat them. I also propose that this role is highly 
problematic for patient experience and suggest that the patient should 
instead be considered an interactor in their relations with these technologies. 
By naming the patient as interactor, I call attention to the role that they 
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play within radiotherapy, suggesting that their interactions within this 
context are typically hidden and silent but require our attention. I use the 
term interactor instead of existing terms such as user in order to provide an 
openness to the way in which we attend to their relations with technology, 
allowing for a wide variety of different interactions on behalf of the patient. 
This contribution brings a new kind of actor in to view, which requires 
unpacking how this role is different than those of the user and consumer, 
the actors whose roles we normally negotiate within the design process. 

The second contribution builds on the acknowledgement of the patient 
as an actor within radiotherapy, and unpacks the patient’s relations to 
technology, institutional structures, and other human actors which together 
make up a complex, interdependent actor-network of relations. Furthermore, 
this contribution calls into attention how we currently design for complex, 
‘wicked’ contexts such as healthcare, and problematizes both scientific and 
design approaches that attempt to handle these actors and their relations as 
independent from the other actors in the network. By naming the patient 
as an interactor and bringing them in to view, this has also required taking 
a step back and looking at the network of relations that are in play here. It 
also begs the question, if user-centered design is unequipped to design for 
these networked actor relations, how then do we design for them?

In the third contribution, I will unpack the implications of what designing 
for these actors might look like. They might have radically different 
experiences in relation to a medical technology, and their relationships are 
more complex than one-to-one. To understand the problems unfolding 
here, it is not enough to think about the patient’s experience in relation to a 
single actor; the technology, or the care staff ,or the institutional structures. 
The whole network of actors and their interdependent relations must be 
acknowledged. 

When I look at this network of actors and their complex, multi-
dimensional relationships to patient anxiety, it is clear that I don’t have 
what can easily be grasped as a traditional design problem. Furthermore, 
as I have presented, these networked relations are not easily handled by 
existing design approaches, such as user-centered design, whose focus 
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is placed on designing one-to-one relationships between users and 
technology. The methodology I employed in this thesis to study patient 
experience suggests that there are two ways in which design practice needs 
to be shifted methodologically to engage with and design for the complex 
relations that I have presented in this work.

Widening the Scope
The first shift that is necessary to design for networked relations is to widen 
of the scope of the problem being addressed, and ensure that the framing 
of this problem is not too narrow. Scope refers to the questions you ask 
and the things you try to look for in your research. Widening the scope of 
one’s research is particularly useful when attempting to work with wicked 
problems, which are complex and constructed of many interdependent and 
networked actors. Koskinen et al. (2012, p.174) suggest that researchers need 
to take “eclectic approaches when trying to tackle truly wicked problems.” 

Within this thesis, the first problem area that I identified was the fixation 
device because of the feelings of anxiety and claustrophobia it caused in 
radiotherapy patients. Had I employed a problem-solving based design 
approach within the PERT project, the fixation device would have quickly 
been identified as an area for design intervention. Instead, with my interest 
in patient experience as a whole, I used the fixation device as an exemplar. 
Based on my interest in wanting to understand how patient experience is 
constructed, I decided that reframing my research around patient anxiety 
would enable me to explore the actors that shape this experience rather 
than just focusing upon the patient’s relations with the fixation device. In 
order to ensure that my research scope was not too narrow in studying 
the patient experience of radiotherapy, I needed to look at this process 
from multiple perspectives. Within this thesis, I attempted to do this 
by implementing a composite methodology. I conducted three research 
projects, all focused on the patient experience of radiotherapy, across 
multiple research sites, patient age groups, and the radiotherapy treatment 
process. I also employed a mixed-method approach that would allow me 
to look at the patient experience from different perspectives and scales. 
Methods for conducting user research often provide a very singular view of 
the user. For example, quantitative methods such a surveys are very good at 
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looking at statistical differences between patient groups at the population 
level but cannot provide detailed information at an individual level. While 
qualitative methods are better suited for providing rich details about the 
experiences that take place at an individual or small community level but 
are much more difficult to use for studying larger populations. The mixed-
method approach that I used shows how a multiplicity of methods can help 
to identify and map out complex actor-network.

My composite methodology enabled me to understand how the patient 
experience of radiotherapy was shaped by multiple factors, not just their 
interactions with the fixation device. There are other technologies, human 
actors, and regulating structures which also influence how a patient 
experiences their care. The fixation device was identified as only one trigger 
of the broader problem of patient anxiety during radiotherapy. Had I 
focused solely upon the fixation device, I would not have identified the 
lack of adequate preparatory information, the linear accelerator, or the 
treatment room environment, as other potential sources of anxiety in these 
same patients. This thesis has demonstrated that the patient experience of 
radiotherapy is comprised of a complex network of interdependent factors, 
and patient anxiety cannot be distilled down to a one-to-one relationship 
between the fixation device and the patient. Instead, it is expressed when 
there is a perceived breakdown in the patient’s relations with one or a 
number of different actors involved in shaping their radiotherapy experience, 
depending upon the needs and personality of the patient themselves. 

In order to design for networked relations, a design researcher must 
first be able to identify that these relations exist. It is not enough to go 
in, identify the fixation device as a source of patient anxiety, and decide 
to re-design the fixation device. This small scale and limited approach 
can be characterized by its identification of a problem to solve, and it 
fails to account for the other actors that can trigger anxiety in patients, 
or challenge the structures which require that this technology be used. 
Instead, this thesis suggests that the design researcher must think about 
how they frame problems within their research. By being open to the 
idea that there are networked relations which play a role in shaping any 
particular problem, this can widen the scope of their research and cause 
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them to ask broader research questions, which are necessary to bring these 
networked relations into view. Furthermore, in order to conduct one’s 
research with this widened scope, this thesis suggests one possible way 
forward. Employing a variety of different methods and frames to study 
the subject of interest can help a researcher gain different insights and 
perspectives into the actors which influence this subject, and help them 
begin to identify and map out its network of relations.

As this section suggests, widening the scope of one’s research requires 
committing to a context and continuing to study it, even once a valid point 
of design intervention, i.e. a problem to solve, has been identified. It is not 
enough to identify a problem. If you have too narrow an understanding 
of the problem and its scope; however wicked the problem is, you will 
cut out relationships that are crucial for understanding the subject of 
interest and how to design for it. Widening the scope also means staying 
with the problem and studying it to understand why it is a problem, and 
understanding the forces behind it. Once a broad understanding of the 
research subject and an initial map of the factors which influence it has be 
created from this widening of scope, then it is possible to begin to design 
for these networked relations. However, this leads us to the problem of 
maintaining this wider scope.

Maintaining the Scope 
The second shift that is necessary in designing for networked relations is 
to ensure that you attend to this network throughout the design process. 
It is not enough to just broaden the scope of your research to get a better 
understanding of the different actors and their relations which together 
construct a problem area to design for. If you identify and map out a 
network of actor relations when you open up the scope of your research, 
it is imperative that you maintain this broadened understanding of your 
problem area when attempting to design for it. The work that I present 
in this thesis strongly suggests that breaking complex relations down into 
‘manageable’ pieces, designing for them as independent actors and then 
trying to put them back together, is not a successful design approach to 
take when addressing wicked problems. This type of approach disregards 
the interdependencies that exist between networked relations. 
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When you analyze pieces of a network in a one-to-one relation, your results 
can be skewed or inconclusive because you are not accounting for all the 
other actors at play and how they relate to each other. For example, there 
is a clear difference between the quantitative impact that Taklandskap had 
upon patient anxiety levels which was analyzed in a one-to-one comparison 
and found to have no impact, versus the qualitative stories that patients 
recorded about their experiences interacting with the design and how 
some patients utilized it quite successfully while others drew on alternative 
relaxation methods. This finding suggests that what you get when you break 
these relations apart into pieces, deal with them separately, and then try to 
put the pieces back together, the result is a situation that is not as dynamic 
as the relations that you are actually trying to address. 

So how do we then go about designing in a way that acknowledges and 
attempts to addresses these networked relations instead of breaking them 
down? It is not realistic as a designer to think that the only way you can 
properly design for these networked relations is to redesign everything 
all the time. Instead, what this thesis suggests is that in order to properly 
attend to these networked relations, we as designers should remain strongly 
situated within our research context when designing. This calls for a shift 
in design practice from creating design solutions that are placed within the 
context and left, to a more open design exploration focused on provoking 
these interdependent relations through experience prototypes. There 
is no single simple solution to shift the relations of the patient within 
radiotherapy from implicated actor to interactor. Instead, the complexity 
of these relations calls for design to play a role in crafting the practice of 
radiotherapy through experimentation, analysis, and follow-up action, all 
while remaining firmly embedded within this context. 

Designing with the intent of changing actor relations within a network first 
requires acknowledging and understanding the complexity of the situation. 
This means that design construction must go hand in hand with empirical 
research, such as the mixed-methods approach presented earlier to widen 
the scope of the design problem. Once you understand the different actors 
which make up the network, you can use design construction to provoke 
these relations in different ways within this network depending upon 
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your intent. In this thesis, I have utilized design prototypes to provoke 
the existing patient relations enacted within radiotherapy in the form of 
design experiments. I have categorized these prototypes into two types, 
interventional prototypes and provocative prototypes. The interventional 
prototypes were constructed to be placed into my research context and 
followed to see what happens to the networked relations when intervened 
upon in real life. In contrast, the provocative prototypes were constructed as 
propositions for how these relations could look if the current relations were 
drastically changed, with the intention of fostering conversation within my 
research context and open up a dialogue around alternatives to the current 
relations. 

Both Taklandskap and HUGO were interventional prototypes, while 
ActivPPS and Educator were provocative prototypes. Regardless of the 
way in which these prototypes were implemented within my research 
context, each one was designed as an experiment, to test out my ideas 
about how the patient relations within radiotherapy could be reformulated. 
These prototypes were designed to create knowledge not be solutions to 
a ‘problem’. For example, The ActivPPS prototype was created to test out 
how we might redesign radiotherapy positioning so that the patient is 
actively engaged in this process. Because this design was built to create 
knowledge rather than propose a design solution, I used it to ask questions 
about the roles of the patient, the providers, and the technologies involved 
in this process. In doing so, the prototype shifted my understanding of the 
relations between these actors, and the inappropriateness of applying the 
notion of user to the patient within the radiotherapy environment. 

The ActivPPS prototype clarified for me that it was impossible to design 
one-to-one relations within this environment. I couldn’t just shift from 
having the nurse be the user to the patient being the user. It was necessary 
to design for both, together. The ActivPPS prototype exemplified the need 
to shift from a user-centered, problem-solving design approach to one 
that addresses networked relations by remaining open and testing ideas 
through design. The prototypes that I developed after ActivPPS accepted 
this and tested what it means to design for networked relations. HUGO 
prototyped a new set of relations between the child patient, their parents, 
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and radiotherapy preparatory information, while Educator prototyped a 
new set of relations between the adult patient, their radiation oncologist, 
and information about their radiotherapy treatments.

As this section suggests, maintaining the widened scope of one’s research 
when designing for networked relations requires refusing to break down 
the network of actors identified through empirical research into its 
constituent parts that can be studied in a one-to-one relation, such as the 
single user approach generally employed within user-centered design. Not 
all systems are reducible, and treating interdependent actors as independent 
entities fails to account for the rich network of relations between them. 
This thesis suggests a way to approach designing for these networks which 
requires remaining embedded within the research site in order to conduct 
design experiments with prototypes and evaluate their impact on the 
networked system, rather than stepping away from the context to develop a 
design solution. 

The three contributions presented in this chapter call attention to the 
complexities of researching and designing for wicked problems, such 
as the patient experience of radiotherapy. The first calls for new ways of 
thinking about the interactions that occur between an actor and technology 
beyond functionality and use. The second calls for attention to be paid to 
how there is often a multiplicity of actors that go into the creation of a 
wicked problem like patient anxiety, which are networked and dependent 
upon each other. This contribution also suggests that our current design 
approaches are not well suited to designing for these networked relations. 
Finally, the third suggests a way forward for researching and designing for 
wicked problems which addresses these networked relations. 
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REFLECTIONS AND IMPLICATIONS

chapter

10
In this chapter, I reflect upon the research presented in this thesis and its 
implications for the design community as well as healthcare. I start by 
going back to my original research questions and reflecting on my answers 
to them. I then look at what my dissertation contributions imply for design 
research, design education and design practice. I also look at the ethical 
insights this work has for the design of healthcare technologies. I conclude 
with a look at possible future research directions to be explored based on 
the work in this dissertation.

10.1 Answering the Research Questions:

In this thesis, I aimed to study how design construction can be used as 
part of a composite design research approach to generate knowledge 
about how complex phenomena, such as patient experience, are created 
through their interactions and relationships with various actors. In order 
to accomplish this, I generated a series of research question to help guide 
my investigation. I will now revisit each of these research questions, answer 
them, and reflect upon what they contributed to the overarching aim of this 
work.

How is patient experience shaped by different actors, both human and 
nonhuman, which together construct the radiotherapy treatment process?

Through my multiple research studies, sites, and perspectives, I have been 
able to create a knowledge map of the different actors which influence 
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the patient experience of radiotherapy, and their relationships with one 
another. This map has been constructed from the different perspectives 
my composite research approach has generated through mixing methods, 
working in multiple projects across different research sites, and being 
transdisciplinary in the theories, methods, and research I draw on to 
investigate patient experience. The map combines the knowledge generated 
from each research project into one large map of the radiotherapy actor 
network, and shows how these different actors are interconnected and can 
exert influence upon the patient’s emotional state. Some factors on the 
map can push a patient towards feelings of anxiety while others help to 
minimize this emotion. 

My investigation has called attention to the patient relationship with the 
treatment technologies used during radiotherapy, where the technology 
dictates patient behavior rather than allowing for active patient 
participation in their interactions. Drawing on the work of Clarke (1998), 
I identified the patient as an implicated actor in relation to the treatment 
technologies used within radiotherapy, calling specific attention to the 
fixation device and the linear accelerator. My research found that patient 
interactions with the radiotherapy treatment technology can trigger 
feelings of anxiety in the patient. While these emotions can be mediated 
by other aspects of the treatment experience, such as the staff and the 
psychosocial environment of the department, I suggest that rethinking 
the role of the patient within radiotherapy by actively recognizing their 
presence and participation in the treatment process would be a more 
successful approach to eliminating patient anxiety. While patients may 
not be seen as users of the radiotherapy technology within traditional 
definitions of this term, their interactions with the technologies used to 
treat them should not be ignored. Therefore, I proposed a new term to 
characterize the ideal role of the patient, ‘interactor’. This neutral term 
acknowledges the patient as an actor who is active within radiotherapy 
and interacts with the technologies, even if they are not responsible for 
operating them. By naming the patient as an interactor, I hoped to call 
attention to the multiplicity of interactions and relations that are enacted 
within radiotherapy, not just the use-focused interactions that occur 
between the care staff and the medical technologies.
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My research has also identified information as another factor which 
can influence a patient’s emotional state. Too little information or 
incorrect information can to cause anxiety and worry, while simple, easy 
to understand, and realistic information can help a patient remain calm 
through their diagnosis and treatment process. However, the level of 
information needed to help a patient feel secure about their treatment 
varies greatly from one individual to another, making successful patient 
education a difficult task to accomplish. The HUGO intervention showed 
just how difficult it is create accurate educational materials for young 
children, especially when processes may vary from one hospital to another. 

Through the introduction of the Taklandskap interventional prototype 
within the PERT project, I also became aware of hidden actors which 
influence the patient experience, such as institutions. Hospitals, regulatory 
agencies, even governmental boards can all directly influence how 
radiotherapy procedures are conducted, and play a powerful role in shaping 
the types of interactions and relations the patients have with the care staff, 
the technology, and the environment. 

Finally, through my research, I explored how design can be used to alter 
the actor network which constructs the patient experience of radiotherapy, 
either by adding new actors into the network or shifting the relationships 
between the actors. And, by acknowledging the presence of my design 
prototypes within the network I was studying, I was also forced to 
acknowledge my own presence as a designer within this network, even if 
I was only indirectly connected to the patient. As a researcher, I tried to 
stand outside of the actor network I was studying. However, as soon as I 
used design prototypes to provoke the existing network, especially with the 
interventional prototypes, they became woven into this network as did I, 
since my intentions shaped the form of the designs implemented. 

Answering this research question has helped me to understand how the 
technologies and artifacts we design often have an impact that reaches 
beyond the individuals who we consciously design for. A design’s range 
of influence can be difficult to see unless it is followed and studied within 
its context. Instead of creating fully developed solutions before putting 
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a design out into the real-world, my research suggests that iterative 
prototyping, which occurs in close connection to one’s research context, 
is one way designers can ensure that they understand the impact and 
implications of their designs.

What are the methodological and theoretical approaches necessary to identify and 
understand the roles of and relations between these various actors? 

Within this body of work, I have used a composite methodological approach 
to study the patient experience of radiotherapy. I structured my research in a 
way that would allow me to view the subject matter from multiple different 
perspectives. My composite methodology is characterized by a purposeful 
selection and application of methods, theories, and existing research from 
within design and other fields relevant to my object of study. I worked 
with mixed-methods because I believed their different perspectives would 
allow me to see more than I would through the use of a single method. I 
conducted three different research projects, each one with a slightly different 
perspective and focus upon the patient experience of radiotherapy, and I 
worked across multiple research sites, ensuring that my insights were not site 
specific and could speak for many patients, not just a few.

Using quantitative and qualitative methods, i.e. questionnaires, 
observational fieldwork, interviews, and design probe kits, in combination 
with design construction, I found that my mixed-method approach was 
successful in building a rich picture of the complex situation of patient 
experience. Interestingly, some of the actors only became visible through 
my design experimentation, highlighting the fact that constructive design 
research generates its own unique knowledge contributions. It does so 
by provoking existing relations within the research context, rather than 
observing or asking questions about them. Through this approach, it was 
possible for me to identify previously hidden actors and relations, while 
proposing new ones. 

I utilized experience prototyping to conduct design experiments within 
my research context, because I wanted to create designs which could 
intervene into the patient experience of radiotherapy in different ways. 
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I built experiential prototypes which aimed to challenge the existing 
radiotherapy care networks through the addition of new technological 
actors, the construction of new connections between actors, and by altering 
the existing relationships between actors. These prototypes were used 
in two different ways, depending upon the degree of change they were 
proposing. The first form of prototypes were interventional. They proposed 
changes that would not interfere with current treatment procedures 
(Taklandskap and HUGO), and were able to be implemented within my 
research sites and directly influence patient experience. The second form 
of prototypes were provocative. They proposed significant changes to 
treatment procedures (ActivPPS) or required technological infrastructure 
that doesn’t exist (Educator), and as a result, these prototypes could not 
be implemented within the research context and used by patients. Instead, 
these prototypes were used in dialogue with field experts and patients, 
fostering discussions about the future of radiotherapy and what it should 
look like. Contrary to some constructive design researchers who see design 
experiments as the drivers of this form of research (Bang et al., 2012), 
my thesis work shows that design experiments which aim to alter actor 
relations within a complex system are successful when combined with 
research generated through observational and questioning methods. These 
methods can provide both a grounded understanding of the system being 
studied, and a means to evaluate the impact of any design experiments 
implemented within this system.

In addition to my mixed-method approach, I looked to medical and 
nursing research to understand existing frameworks for medicine and 
healthcare, such as evidence-based medicine and person centered care. I 
also used STS and sociological theories to help me understand the roles 
and relations of the different actors I was observing within the radiotherapy 
process, such as the role of the patient within healthcare, the relationship 
between the patient and the treatment technologies, and the influence 
of institutions on the relations between the patient, the staff, and the 
treatment process. These theories also helped me to understand how certain 
sets of relations persist even when they are known to be problematic within 
the system. Furthermore, my mapping of the actors which shape patient 
experience into a network is based upon ANT’s premise that both humans 
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and non-humans actors must be understood within a network, where their 
identity is defined through their interactions with other actors (Latour, 
1996; Callon & Latour 1981; Callon, 1987).

In answering this question, my composite research approach has enabled 
me to build a map of the networked, interdependent actors which shape 
the patient experience of radiotherapy. This approach has also enabled me 
to challenge the relationships between these actors through design, and see 
if and how they shift. While I recognize that there are probably many other 
actors that are a part of the radiotherapy actor network, I believe that this 
approach has successfully identified the ones that most significantly impact 
the emotional experience of the patient as they go through this treatment 
process. If I had chosen to focus on a different aspect of treatment, the 
map would look different. Regardless, I believe that this type of research 
approach is well suited to studying other complex phenomena, not just 
patient experience. 

How might patient relations with these actors be designed differently?

In mapping out the different actors which shape the patient experience 
of radiotherapy into a network of relations, I identified many of them as 
being interdependent upon one another. This interdependency arises when 
there is more than one set of connections between two actors. For example, 
the patient’s connection to the treatment technology is shared with the 
radiotherapy staff. As soon as multiple connections are made between 
actors, they become interdependent. Then, when a change is made to an 
interdependent actor or the relationship between two interdependent 
actors, this results in a shift in the relations for all actors directly connected 
to those that have been changed. This shift can have ripple effects, exerting 
influence upon secondary connections or even further, depending upon the 
strength of the change. 

This interdependency of actors within complex systems suggests that the 
problem-solving approach and focus on one-to-one relationships often 
employed within medical research and user-centered design practice are 
poorly qualified to attend to the networked actor relations identified 
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in this research. Based on this finding, I suggest that there is a need for 
design approaches that are better equipped to acknowledge and work 
with complex networks of actors, many of which can be classified as 
wicked problems. Drawing on insights from my work designing patient 
relations with technology and information within this thesis, I present one 
possible approach to designing for networked actor relations in general. 
This approach is comprised of a two-step process. The first step requires 
the widening of one’s research scope during the initial research phase 
of a design project, which can be accomplished through a composite 
methodological approach. The second step requires that the design 
researcher remain embedded within their research context throughout 
the design process, shifting their design intentions from creating polished 
solutions to working with experience prototypes in order to test out new 
forms of relations within the network through in situ experimentation. 

Reflecting upon the prototypes that I generated within my research 
with the intention of shifting patient relationships with other actors, 
I realize that most of my prototypes were in fact designed for one-to-
one relationships between the prototype and the patient. For example, 
ActivPPS was designed to shift the relationship between the patient and 
the positioning technology used in radiotherapy. The intention of the 
prototype was to empower the patient to position themselves for treatment, 
but in doing so, I eliminated the role of the nursing staff who are currently 
responsible for facilitating this process, thereby drastically altering the 
existing relationship between these two actors. Testing my prototype within 
my research context – presenting it in a series of workshops, discussions, 
and exhibitions – enabled me to assess the impact that this provocative 
design would potentially have on the existing actor network if it were 
to be implemented. The dialogue generated by the ActivPPS prototype 
highlighted the importance for both the staff and the patient to be active 
in the positioning process, rather than the responsibility be placed solely 
upon one of these actors. These findings suggest that when designing 
for networked actor relations, creating designs which have a one-to-one 
relationship with an actor is not problematic, as long as these designs are 
followed in context and studied for their effect on the networks they exists 
within. Following the ActivPPS prototype revealed that it would be better 
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to develop a technology that actively engaged both the patient and the 
nursing staff. Prototypes are extremely useful tools in this design process 
because they allow design researchers to test out new forms of relations 
before committing to a design, which is especially important in complex 
systems when it is difficult to identify all the actors involved and how they 
might respond to change within their network. 

When questioning how patient relations might be designed differently, it is 
also important to ask, how different? In this thesis, I have used experience 
prototyping to create designs with one of two intentions, either to generate 
a moderate or a significant shift to the patient relationship within the 
radiotherapy actor network. Based on my intent, the form of my prototypes 
differed. I worked with interventional prototypes, i.e. prototypes which I was 
able to implement within the radiotherapy environment, in order to create 
moderate changes to the patient experience and directly assess their impact 
through use. I also worked with provocative prototypes, i.e. prototypes 
which were unable to be implemented within the radiotherapy process and 
were instead assessed through dialogue with field experts and patients, when 
I wanted to propose more significant changes to the patient experience. 

Looking at the forms of prototypes that I have developed throughout 
my research, I see a space for another type of prototype which is more 
speculative in nature and could be used to present more radical changes 
to patient relations within a futuristic context for radiotherapy. I have at 
different points in my work thought about working with more speculative 
prototypes; however, I have always hesitated to go in this direction. In 
reflecting upon what it means to design for networked relations, I now 
understand this hesitation more clearly. I have been able to test both my 
interventional and provocative prototypes in context, albeit in different 
ways. However, I am concerned that the distance from the current 
radiotherapy situation to the futuristic one proposed by speculative 
prototyping would be too big, making it difficult for the patients and care 
professionals that I collaborate with to relate to the design, potentially 
alienating them from my work because they don’t see its applicability. 
I imagine that within the futuristic scenario generated by speculative 
prototypes there would be so many unknown aspects of the situation that 
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it becomes purely hypothetical, rendering it nearly impossible for me to 
generate any concrete knowledge about the patient experience from the 
design. While I am very interested in speculative prototypes, I believe that 
this type of design is poorly suited to study the networked actor relations 
that I work with in this thesis because its futuristic perspective requires a 
separation of the designer from their research context. However, as this is 
merely a gut feeling at this point, it would be necessary for me to work with 
speculative prototypes before making any strong statements about their 
suitability to generating knowledge about complex problems.

Together, my answers to these three research questions show how 
design construction can be used in conjunction with other research 
methods and supported theories from different fields to generate unique 
knowledge about the actors that shape patient experience. Furthermore, 
while prototypes are one of the main forms of design construction 
within constructive design research (Koskinen et al., 2011), they can 
have very different intentions. This work suggests that prototypes aimed 
to intervene within or provoke one’s research context are well suited to 
studying complex phenomena. My research also calls attention to some 
of the problems inherent to the user-centered design approach that is 
often employed to design medical technology, where its focus on user-
technology relations tends to obscure other actors’ relationships with 
the same technology. To address these issues, my thesis suggests that 
complex phenomena might be best studied using a research through 
design approach, where the researcher opens up the scope of their research 
to acknowledge the network of actors involved and then maintains this 
perspective throughout their design process. 

10.2 The Ethics of Designing Healthcare 
Technologies

As this thesis has shown, patient interactions within healthcare can be 
characterized by a lack of choice. When the body is stricken with a life-
threatening illness or disease, there is very little an individual can do on 
their own to get better. They need the help of a trained professional, the 
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physician, to help them get better. As a result, the patient often has very 
little choice within this situation. Seeking medical care when hurt or ill is 
often seen as a necessity, not an option, to the affected individual. In the 
case of the cancer patients I have studied, many of them have discussed 
how there really was only one choice that they could make; to go through 
treatment and whatever this entails, or death. When faced with this type of 
situation, many patients simply say, ‘I had no choice.’ 

Understanding this lack of choice is key to understanding the lack of 
complaints expressed by the patients when I asked them about their 
radiotherapy experiences. When faced with the reality of the choice of 
treatment or death, there is very little that an individual won’t be willing to 
go through to survive and live longer. It is only in extreme instances that a 
patient might be willing to challenge the treatment protocol. Many patients 
simply accept that the treatment is necessary for them to get better, and 
in accepting the treatment, they accept it in its entirety; fixation devices, 
radiation side effects, and all.

It is also important to understand that these patients are not considering 
which hospital or treatment will provide them with the best patient 
experience. If they do opt for a second opinion on their treatment options, 
this is primarily because they are looking for a doctor that will give them 
better odds of survival or a better treatment to side-effect ratio. In a 
sense, life trumps all other concerns. But this does not mean that patient 
experience is then something that can be put on the back burner and 
compromised in the quest for the most promising treatment or most cutting 
edge technology. Essentially, this makes acknowledging and designing for 
this vulnerable population of individuals all the more important. 

In studying the cancer patient experience of radiotherapy, the role of 
technology within this environment and the lack of consideration for 
patient interactions with these technologies became apparent within 
my research. As a result, one of the main contributions of this thesis is 
the argument that there is a need to shift the role of the patient from 
implicated actor to interactor in their relationship with the treatment 
technologies. 
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Reflecting upon the theme of this dissertation, thinking beyond the cure, 
this body of work suggests that there is a need for healthcare to shift its 
focus from providing the best treatment to providing the best care to the 
patient. Care is a concept that encompasses more than the treatment of 
disease, but also the way that an individual is taken care of during their 
time as a patient. Furthermore, these concepts are not mutually exclusive. 
By caring for the patient, and attending to their experience, it is possible to 
improve both patient wellbeing and treatment efficacy. 

10.3 Implications for Design 

Just as this thesis presents a strong case that healthcare and medicine 
should shift focus and bring consideration for the patient experience 
into their push for better treatments and curing disease, it also suggests 
a shift in focus for design. Based upon my research findings, this body of 
work presents arguments that suggest that there is a need for new design 
approaches when dealing with complex systems and phenomena, which has 
implications for design research, design education, and design practice. In 
this section, I will talk about what these shifts might look like.

Design Research
When it comes to researching complex phenomena, there is a need 
for new approaches to identify and study the actor networks and their 
interdependent relations which often characterize these situations. This 
thesis presents research which suggests that design researchers might 
begin to understand and work with complex and problematic issues like 
healthcare by implementing a composite methodological approach. 

Composite Methodology
The composite methodology used within this thesis is characterized by its 
focus on drawing from many different resources and perspectives which, 
when brought together, can generate rich and layered knowledge. For 
example, this approach encourages a transdisciplinary way of working, 
where the researcher draws on the knowledge of the fields of study closely 
related to their research context for methods to work with and theories to 
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use when analyzing their research findings. This approach also emphasizes 
the use of mixed-methods in order to gain different perspectives of the 
object of study. 

In this thesis, looking at different patient populations, across multiple 
research sites, and through mixed-methods generated an understanding of 
patient experience during radiotherapy which is complex, and constructed 
of multiple interconnected actors. This approach has enabled me to map 
out these actors and visualize the networks of relations between them. This 
map then became a reference point for my design experiments, where I 
could show how each of my prototypes attempted to intervene within the 
existing network and shift the relationships between actors in various ways. 

While I focused my research upon the patient experience during 
radiotherapy, there is nothing which makes the composite methodology 
that I used specific to studying healthcare contexts, and it can easily be 
applied to any other complex contexts. However, the mixture of methods 
and theories I used are specific to my research context. As I discuss in 
my Methodology and Theory chapters, I chose each method and theory 
for their ability to contribute knowledge about the patient experience. 
Studying a different context would require the researcher to investigate 
which methods and theories would be most useful for their research 
context. It may be that some of the methods I used in this thesis would 
work, but they would more than likely need to be adapted to fit to the new 
study area. The level of change needed depends entirely upon what type of 
complex system or wicked problem the researcher is trying to work with. 
However, in order for the research to remain constructive design research, 
some form of design construction needs to be used as a method. 

Transdiciplinarity
As I mention above, transdisciplinarity is an important aspect of the 
composite methodology I used in this thesis. The integration of knowledge, 
methods, and theory from fields outside of design, especially those relevant 
to the area of investigation, was crucial to my generation of new knowledge. 
I drew on existing knowledge from within Oncology Nursing research 
about the patient experience of radiotherapy and use some of the research 
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methods commonly used within this field in order to ground my design 
research within my site of investigation. Additionally, I worked with 
theories and methods from the social sciences to help me understand the 
phenomena I observed in my fieldwork. 

Working across disciplinary boundaries and utilizing the knowledge from 
multiple research fields allowed me to generate research findings that 
were relevant to design research and both oncology nursing research and 
practice. The contributions this work makes to design research focuses 
around problematic aspects of user-centered design practice and suggests 
an alternative approach which focuses on designing for networked relations 
within complex contexts. I have also generated research insights about 
patient anxiety and its link to the psycho-social climate and treatment 
environment of the radiotherapy department which have successfully 
been published and presented within the oncology nursing academic 
community. Furthermore, my work has had an impact upon radiotherapy 
practice, which can be seen in the extended life of my interventional 
prototypes. Taklandskap has become a permanent installation within NUS’s 
radiotherapy department, and there is similar interest in doing the same 
with the HUGO intervention. The acceptance and integration of these 
designs into the radiotherapy workflow at my collaborating research sites 
demonstrates that they have positively impacted the care practices at these 
institutions, despite their unfinished nature as prototypes. 

The transdisciplinarity that characterizes my composite methodology is 
not unusual in design research as discussed in the Methodology chapter, 
and it highlights the research benefit of embedding oneself within one’s 
research context when studying complex environments and systems. My 
research suggests that there is no single simple solution to shift the role 
of the patient within radiotherapy from implicated actor to interactor, 
or to decrease the anxiety caused by the treatment process. Instead, the 
complexity of the networked factors and their relations with one another 
calls for design to play a role in crafting the practice of radiotherapy 
through experimentation, analysis, and follow-up action all while 
remaining firmly embedded within this context.
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Staying closely connected to the complex problem being investigated 
through continuous research and experimentation enables the design 
researcher to understand the impact of their designs upon the problem. 
This connection also allows the researcher to ensure that the intention of 
their design is met, and if not, to make changes. There are no clear one-fix 
solutions for complex problems; however, by committing to working with 
a particular problem, a design researcher can generate incremental changes 
which over time can create a positive and lasting impact within their 
research context. 

Design Construction
The use of design experiments as one of the methods within this thesis has 
shown that it is a valid approach to test out ideas of how things might be 
done differently within one’s research context. This work shows that design 
prototypes can be used to create targeted change within a research context, 
or provoke it through dialogue. These prototypes can reveal insights that are 
not accessible through other approaches, such as qualitative or quantitative 
methods. For example, each of the prototypes constructed in this thesis 
generated new knowledge about the factors which construct the patient 
experience of radiotherapy. Taklandskap revealed hidden institutional 
structures constraining the way care is provided within radiotherapy, while 
ActivPPS called attention to the importance of the relationship between 
the staff and the patient in relation to the treatment technology. HUGO 
showed how it is possible to shift the relationship that children and their 
parents have with the information they receive about radiotherapy, bringing 
some of the preparation process out of the hospital and into the home. 
And finally, Educator demonstrated that opening up the research and 
development process within medical technology companies to research and 
design actors other than those that are perceived as the technology’s end-
users can reveal new design opportunities for the company.

As I discuss in the Methodology chapter, prototyping is a regularly utilized 
design approach within constructive design research. I chose to work with 
a particular form of prototyping, experience prototyping, because this 
method was well suited to my study of patient experience. This approach 
showed that even if the designs were incomplete and unfinished, if they 
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were tangible and experienceable constructions, they were able to quickly 
and successfully test alternative patient experiences within radiotherapy. 
Furthermore, experience prototyping proved to be an adaptable form of 
design construction, allowing me to generate prototypes with different 
intentions, i.e. to intervene or to provoke my research context. Overall, my 
thesis shows that design experiments conducted with experience prototypes 
are well suited to studying complex phenomena because they can be 
designed to shift relations between different actors which make up this 
experience. 

Taken together, I believe the work in this thesis demonstrates how 
constructive design research can generate knowledge that contributes 
both to the knowledge and practices of both design and the context being 
studied. Furthermore, the composite methodology I have used may be 
of particular relevance to researchers who are interested in working with 
complex phenomena which involve many networked and interdependent 
factors. Finally, the insight that researchers studying complex problems 
would benefit from embedding themselves within their research context 
and conduct continuous research and experimentation from there, has 
implications beyond design research to design education and practice, 
which I will discuss in the next two sections.

Design Education
Throughout my time as a PhD student, I have been involved with the 
Master’s education at Umeå Institute of Design (UID), and have taught 
courses in the Interaction Design program. Reflecting upon my thesis 
work in relation to my knowledge of how design is taught at UID, I have 
realized that my research presents some compelling arguments for how 
design education might need to be changed to better prepare students for 
working with complex social problems. Currently, design education focuses 
strongly upon providing students with the skills that they need to work as 
designers. It does this by having the students work on a number of design 
projects over the course of two years, with each project intended to develop 
a different skill set for the student. However, the subject matter that the 
students work with usually changes from project to project. 
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This type of project is successful when the design student is tasked with 
creating design solutions for simple, uncomplicated problems which 
involve a single actor. However, my research suggests that the one-to-one 
relationship that user-centered design focuses upon is poorly suited to 
designing for complex problems which are composed of large networks 
of interdependent actors. In order to properly identify and understand 
the different actors shaping a complex problem, this thesis suggests that 
an individual wanting to research and design for these types of problems 
should be engaged with their study subject for a prolonged period of time. 
Students who are given a complex problem to design for within a short 
timeframe project during their studies are at a disadvantage. It is impossible 
to fully understand the intricacies of these problems in a few months of 
study. While the Interaction Design students involved in project DUMBO 
through a 10-week Service Design course were able to produce valuable 
research insights, this was done with the assistance of existing research 
and my own expertise in the area. Furthermore, there simply was not 
enough time within the project for them to develop their initial design 
ideas beyond the concept phase. While their concepts were interesting, 
many were unrealistic in their technology and resource requirements, 
as evidenced by some of the feedback from the radiotherapy staff at the 
students’ final presentations. Additionally, a large amount of work was 
necessary to develop a grounded and feasible prototype for experimentation 
from their concepts. Building upon the idea that researching complex 
systems requires a commitment to stay with the problem, I believe that 
educating students on how to work with these phenomena will require a 
shift from short-term design projects on a variety of design topics to long-
term engagements with a single problem area. 

In addition to extending the time frame of student projects, my research 
also suggests that students might need to be taught new skills to properly 
attend to complex problems. For example, my composite methodology 
emphasizes the importance of mixed-methods and transdiciplinarity. Just as 
I purposefully selected the different methods I worked with in this thesis, I 
think that it is important for students to learn how to be purposeful in their 
selection of which methods they use in their design projects. Their education 
should allow them to test out different types of methods so that when they 
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engage with a more complex problem, they have a strong understanding 
of which methods would be most relevant to their work. I also believe that 
students need to learn how to build stronger collaborations with researchers 
and stakeholders from their site of investigation. Stronger collaborations 
facilitate a deeper knowledge exchange between all participants, which 
strengthens the students’ understanding of the context they are working 
with and approaches to take when designing for this context. Shifting the 
education to focus on longer engagements and providing students with the 
skills they need to collaborate and research complex problems, will enable 
them to acquire a stronger knowledge base, form strong connections with 
stakeholders, and understand the feasibility and impact of their design ideas 
by prototyping and testing them in context.

Interestingly, there is evidence that this shift is already beginning 
to happen. The integrative design master’s program at University of 
Michigan’s Stamps School of Art & Design is one example of a design 
education that has chosen to have their students focus on one wicked 
problem for the entire duration of their program (STAMPS, 2015). 
Another is Austin Center for Design’s one year certificate program in 
Interaction Design and Social Entrepreneurship which sets out to educate 
its students on how to tackle large societal issues (AC4D, 2015). While I 
think this new direction for design education is exciting, it is not without 
potential pitfalls. Design programs that focus on skill building have an 
openness to them which allows students to choose the type of designer 
they want to be while they are studying. In contrast, design programs that 
have students build skills while focusing on a single societal issue essentially 
requires that their students already know what type of designer they want 
to be. Both of these programs will create hybrid designers – individuals 
that are educated in all the different design skills that they need to practice 
design in addition to deep knowledge of a particular subject area. This 
specialization suggests that this type of program would be best suited for 
Master’s programs in design, while Bachelor’s programs still provide the 
space for exploration of the field.
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Design Practice
This thesis suggests a particular way of working as a designer that requires 
moving away from trying to find solutions to complex problems. Solutions 
allows designers to step away from the problem. A design practice which 
focuses on solving problems by creating solutions to them allows designers 
to withdraw from their research context with a legitimate excuse. Based 
upon my research, I argue that there are no simple solutions to complex 
problems, and any design attempting to improve these problem will most 
likely have unforeseen effects when it is implemented. This is because the 
design will intervene within a very complex network of factors, and can 
have a ripple effect upon these factors and their relations because they 
are interconnected. As a result, when working with complex problems, 
designers can only attempt to improve the situation, not solve it. 

This commitment to working with a complex problem has implications 
for both design practice and its output. In my research, I committed to 
my context of radiotherapy and have done multiple projects within the 
same topical area to generate a rich base of knowledge about patient 
experience. By staying closely connected to my research context, I was able 
to easily develop, prototype and test my design ideas over a long period 
of time. This work is characterized by a continuous and iterative design 
prototyping. While the format of the design work I was able to do in my 
research was important for my ability to generate knowledge about patient 
experience, the social benefits that arose from a long-term engagement 
with my research context have also been very important for this research. 
My continued presence within the radiotherapy departments I collaborated 
with fostered trust in my research and designs, interest in extending my 
work into other application areas, and the formation of new collaborations 
and funding opportunities.

According to this thesis, committing to working with a complex problem 
requires that designers give up their ability to intervene within the problem 
area and withdraw at will. A studio practice where designers go out and 
conduct research, then withdraw back to their studio to identify the 
problem areas that they will work with and design solutions for is not an 
approach that is well matched to working with complex systems. This form 
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of design practice involves simplifying a complex situation by breaking it 
up into manageable pieces so that it can provide solutions to parts of the 
problem. However, this approach does not enable the designer to maintain 
a broad scope when working with complexity. This thesis suggests that 
in order for a designer to find and keep a wide scope when working with 
complex systems and not destroy it by cutting it up into manageable pieces, 
the designer needs to somehow situate their design practice within their 
research context. To work from inside the network rather than outside of it. 

A design practice that acknowledges and works with complex social issues 
such as patient experience might look quite different from a design practice 
which tries to break the problem up into manageable pieces so that it can 
provide solutions to parts of the problem. This new form of design practice 
won’t readily produce simple and clean design solutions. Instead, the work 
will always be unfinished, messy, and have unclear boundaries. This type 
of design practice may involve more open design explorations focused on 
provoking the problem area through prototypes, seeing how the networked 
factors respond, learning how their design shifts the relations within the 
network. In addition, the design outputs may be small, incremental designs 
which build upon each other over time, rather than one large design 
solution implemented all at once.

Just as short-term projects in education are ill-suited to working with 
complex societal issues, so too are design practice projects with short 
contracts with solution-driven deliverables. So, what does this new type 
of design practice look like and where is it located? I believe that we 
are already beginning to see examples of what this new form of design 
practice looks like within healthcare, with the Mayo Clinic’s Center for 
Innovation in the USA and the HELIX Center in England. Both of these 
design practices are embedded directly within hospitals and represent a 
long-term commitment to work with the complex systems involved in 
healthcare. The Mayo Clinic’s Center for Innovation is located within 
one of the Mayo Clinic’s Hospitals in Minnesota, and its designers work 
in close collaboration with doctors and patients. Their facility includes a 
multidisciplinary design clinic, where healthcare providers can experiment 
with new healthcare delivery methods, prototypes and processes, testing 
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these ideas directly with patients with the goal of creating the optimum 
healthcare experience. According to their website, the Multidisciplinary 
Design Clinic allows designers to “work directly with patients and 
providers allows rapid prototyping with all stakeholders to discover new 
insights and address problems in the current system of health care delivery” 
(Center for Innovation, 2015). Similar to the Center for Innovation, the 
HELIX Center was co-founded by the Royal College of Art and Imperial 
College London, and is located at St. Mary’s hospital in London. HELIX 
is short for Healthcare Innovation Exchange, and according to their 
website, it is an “exploration into how design can transform health when 
it’s placed on the front line of the medical world – an acute general hospital 
in Europe’s busiest city” (HELIX, 2015). HELIX designers share a work 
space with clinical practitioners and researchers, and they aim to “combine 
people-centered design with scientific rigor.” 

As our world becomes increasingly complex and networked, we may 
begin to see more examples of situated design practices emerging in many 
different arenas, where designers make a long-term commitment to engage 
with a particular societal issue, and work across disciplinary boarders with 
experts and stakeholders to prototype and test how the introduction of 
new actors and relationships can reform some of society’s most complex 
problems.

10.4 Future Research Directions

Reflecting upon my research and the experiments that I have conducted, in 
this section I present my suggestions for the potential future development 
of this work. First, the composite methodology that I present in this 
monograph would benefit from the following: 

• Being applied to a different complex phenomena to test how well 
this approach travels. The composite methodology used in this research 
should be well suited to studying other complex phenomena, but it 
requires purposeful work on the part of the design researcher to adapt 
this approach to their specific research context. The methods that I 
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used within my research were carefully chosen to match my research 
questions and the research context in order to build new knowledge. 
Therefore, I am interested to see what happens when this methodology 
is implemented to study a different complex problem. How will 
researchers adapt the mixed-methods to fit their research questions and 
context? Will the methods stay the same, or will new constellations of 
methods be developed? And will experience prototyping remain the 
main form of design construction, or will it be replaced by other design 
methods? 

• A more thorough investigation into how to prototype for multiple 
human actors. In this thesis, I proposed a shift from designing for users 
to designing for interactors, as this new term acknowledges all of the 
individuals which interact with a technology not just the individuals 
who are identified as its primary users. While my work demonstrated 
that design prototypes can be used to identify and map complex actor 
networks, only one prototype, HUGO, was specifically designed for 
the differing needs of more than one actor, i.e. children undergoing 
radiotherapy and their parents. Furthermore, it was difficult to assess 
HUGO’s success because of its multiple components. As a result, I 
believe that much more research needs to be done to understand how 
to create design prototypes which successfully attend to the needs of 
multiple interactors rather than a single end user.

• Research into the suitability of speculative prototypes for generating 
knowledge of actor networks and complex systems. As I mention 
earlier, I see that there are at least three different forms of experience 
prototypes: interventional, provocative, and speculative. Within my 
research I only worked with interventional and provocative prototypes 
because I considered speculative prototypes to be poorly suited to study 
the networked actor relations that I was working with. It may be that 
speculative prototypes were simply not suitable for implementation 
within my research due to the characteristics of my study site and the 
people involved, and this form of prototype could be well suited for 
researching other complex problem areas. However, it would be necessary 
to test this theory before making any strong statements about speculative 
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prototypes. As a result, I believe that design researchers working with 
experience prototyping as a research method must be purposeful in 
choosing what type of prototypes they use in their experiments, and 
explore the suitability of each for their research context.

While this thesis presents a comprehensive investigation into the cancer 
patient experience of radiotherapy, I believe that the methodological 
and theoretical contributions of my research to the study of complex 
societal issues such as health care are in their infancy and require further 
investigation, development and refinement. If I were to continue my own 
research in this area, I see that there are three possible directions that I 
would be interested in taking to build on the knowledge presented in 
my thesis. Specifically, I think it would be very interesting to develop 
this research further by combining it with a deeper investigation into 
the development processes of medical technologies, or the institutions 
influencing the radiotherapy actor network, or the needs of the healthcare 
providers who play such an important role in the patient experience. 

Technology
I believe that it would be very important to extend the research that 
I did in the POIS project by working within a company that designs 
radiotherapy technologies. Technology plays a central role in my thesis, 
and I am interested in working with my composite methodology to 
further investigate the complex network of actors and factors involved in 
developing these technologies. For example, in my research I specifically 
focused upon the emotional impact actors had upon the patient. If I were 
to study the development process of radiotherapy technology, I would need 
to instead focus upon the needs and motivations of the different actors, 
and how these get prioritized. It would then be interesting to merge this 
knowledge with my research, and see if I can work to reprioritize patient 
experience within this network. 

Institutions
I have also only superficially investigated the role of institutions within my 
research on patient experience because their influence occurs at a higher 
level than the day-to-day treatment processes which I was studying. While 
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I was able to identify that institutions play an important role in structuring 
the actor relations within radiotherapy, I believe that this topic deserves a 
much deeper investigation to understand what institutions are involved in 
shaping radiotherapy processes, how they exert power on radiotherapy’s 
network of actors and their relationships, and how this subsequently 
impacts patient experience. I am also interested in working within these 
institutions, to test whether small interventions at this level can impact the 
patient experience within the radiotherapy department. 

Care Staff
While I have been very patient centered in my research, this thesis has 
shown that care staff play an essential role in the patient experience. In 
my research, I focus a lot upon the beneficial impact that care providers 
have on decreasing patient anxiety. However, I observed multiple 
instances where communication disconnects between members of the 
care staff across the different hospital departments involved in a patient’s 
radiotherapy treatment negatively impacted the patient’s experience. This 
disconnect resulted in patients not receiving preparatory information in 
advance of their treatments, and care providers not being knowledgeable 
about what a patient’s other doctors had prescribed for medications. Based 
on these insights, I believe that it would be interesting to more thoroughly 
research the needs of the radiotherapy staff and investigate how factors like 
communication can impact their ability to provide the best care experience 
to the patient.

Reflections and Implications
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