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Executive summary
This project aimed to facilitate information support 
between clinicians and patients that is dynamic 
to the milestones in their care path and can be 
incrementally adapted to different chronic diseases 
at ErasmusMC. The project strived to envision a 
foundational service that informs holistically about 
the doubts and concerns of patient communities 
throughout their care journey and can be 
progressively incorporated into clinicians’ workflows.

Research was done to find patterns between the 
online patient stories from community support forums 
and to identify value opportunities for intervention 
that align with the clinicians’ aspirations, motivations 
and needs. The research activities included:

 ○ Desk research of relevant literature (Chapter 2).

 ○ Contextual inquiry through a combination of 
human interpretation of patient experience 
data and computational analysis (Chapter 3).

 ○ Co-creation sessions to gather information 
about opportunities for improving information 
support from a data-enabled design 
perspective (Chapter 4).

The data categories derived from the contextual 
inquiry were used to map transactional services 
in the online patient support groups and ideate on 
new transactional services for the context of remote 
patient monitoring. The co-creation sessions inspired 
a service vision and a set of guiding principles 
that were used to conceptualise a service system 
for information support, which could improve the 
curation of patient support knowledge resources. It 
was decided to focus on information support among 
the different types of social support due to the co-
exploration of the data categories with clinicians. 

Ideation on a service system enabling dynamic and 
incremental information support resulted in three 
essential modules or features of the service system: 

 ○ The first module, dynamic guidance, enables 
Erasmus MC to use recurrent milestones 
in the personalised care plan of patients 
to standardise the provision of information 
resources in templates. The patient community 
could progressively rate the usefulness 
and clarity of such resources to provide 
recommendations to the rest of the patient 
community.

 ○ The second module, PX data collection, offers 
the efficient collection of patients’ self-reported 
concerns and doubts for internal system and 
content improvements. 

The third module, community appraisal, discusses 
how the development and moderation of 
conversations among peers could not only facilitate 
patients’ self-evaluation and emotional support but 
also the periodic research of shifting or uncovered 
areas of concerns, experiences and doubts among 
the patient community. 

The interconnections between these modules have 
been conceptualised through a service blueprint, 
which was presented to ML and AI researchers to 
refine the supporting software processes.

These service features or modules could strategically 
be developed and implemented within existing 
eHealth applications within specific departments 
or in a foundational self-monitoring application for 
ErasmusMC that is shared by different departments 
(e.g., surgical oncology, pulmonology).

Outcomes 

Thematic categorization of patient experience 
data has been established, which can be used to 
cluster results of unsupervised topic modelling 
for other patient communities and compare the 
results. A better understanding of guiding principles 
to design data-enabled services and systems, 
which facilitate information support for patient 
communities, has been achieved. A service system is 
proposed to standardise and incrementally fine-tune 
resources for different patient communities. Future 
developments are envisioned which encompass 
state-of-the-art machine learning techniques and 
interface/service design.

Abbreviations
RPM - Remote patient monitoring.

CRC - Colorectal Cancer.

PF - Pulmonary Fibrosis.

Sarco - Sarcoidosis.

PX - Patient Experience

ML - Machine Learning
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Chapter 1 : Introduction Data technologies such as machine learning, artificial 
intelligence and big data have impacted the amount 
of information at our disposition in all domains and 
how we design products and services (Giaccardi et 
al., 2020). These technologies embedded in wearable 
devices, biosensors and smartphones afford greater 
accessibility to some health data and increasingly 
enable the monitoring of health conditions from 
patients’ homes (Manteghinejad & Javanmard, 2021). 
Beyond the democratization of health data collection, 
these technologies can facilitate the transition from 
disease-centred practices towards patient-centred 
healthcare (Manteghinejad & Javanmard, 2021). AI-
based and machine-learning tools could process 
large databases of patients’ medical records and 
extract patterns and actionable insights.

This project is based on Dr. Ir. Jiwon Jung’s research: 
“Developing Data-enabled Design in the Field 
of Digital Health” (Jung, 2023) and the author’s 
design exploration to visualize patient community 
experiences using large datasets of online patient 
stories. Within this research area, this master’s 
thesis specifically builds upon the previous efforts 
of Master’s graduation students who collaborated 
with Dr Ir. Jiwon Jung to visualize patient community 
journey maps and ideate strategies or design 
interventions in the context of remote patient 
monitoring (RPM) for three patient communities 
(Kicken, 2023; Sun, 2023; Zhang, 2023). 

The three online patient communities studied are 
colorectal cancer, pulmonary fibrosis, and sarcoidosis. 
These patient communities interact within peer 
support platforms developed and facilitated by 
medical institutions and patient organizations. 
These online communities consist of anyone in 
close contact with the care-path experience of 
these diseases, which includes not only the patients 
but also their relatives, partners and even some 

medical professionals. The members of these 
online communities ask questions and exchange 
knowledge with each other, engage in reflections on 
the disease and treatment methods, and compare 
experiences (Jung et al., 2023). The previous 
master’s thesis analysed the three online patient 
communities independently to develop solutions 
or strategies tailored to those patient communities. 
However, the present master’s thesis zooms out to 
analyse the commonalities between these three 
online communities and develop a modular service 
architecture that can incrementally be adapted to 
these three communities and even other patient 
communities and departments at ErasmusMC 
(collaborating partner for this research).

1.1 The problem context.
Due to the growing demand for care and the shortage 
of healthcare staff, it has become imperative that 
developments and innovations within healthcare 
contribute to more efficient and meaningful 
caregiving. The increasing demand for care and the 
approaching crisis of personnel will compromise 
accessibility to healthcare. To face this societal 
challenge, we need more improvements in the care 
delivery processes that contribute to the productivity 
of health professionals and make their jobs more 
attractive and pleasant (Gupta Strategists, 2021; Sikka 
et al., 2015).

To support high-value care delivery processes 
in healthcare, technological and organizational 
developments should benefit to some extent 
clinicians’ needs for impact and contribution to 
society through their jobs, along with the goals 
of reducing costs in healthcare, enhancing the 
experience of receiving care and improving the 
health of the patient populations (Sikka et al., 2015). 
This sense of meaning in the workplace is currently 
hindered by large amounts of administrative and 
reporting tasks, which limit the amount of time they 
spend treating and coaching each patient (Sikka et al., 
2015).

Within this problem context, we can highlight 
the opportunities for remote patient monitoring, 
telemonitoring or self-monitoring to substitute 
check-ups and reduce the burden on clinicians to 
complete non-caregiving tasks (Gupta Strategists, 
2021). RPM strategies have been suggested to collect 
valuable data for clinical research and foster the 
patients’ self-management, which ultimately allows 
clinicians to focus on caregiving work and coaching 
patients, instead of administrative tasks (Ajami & 
Teimouri, 2015; McManus et al., 2018; Oh et al., 2005; 
Rakers et al., 2023; Steinhubl et al., 2015). RPM also 
promises to promote timely and precise health 
interventions, and therefore contribute to better 
health outcomes and clinicians’ well-being in the 
workplace (Pevnick et al., 2016; Sood et al., 2007).

Figure 1.1: Posts from online community platforms 
as the main source of data.
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Within this complex and multi-faceted context, this 
master’s thesis focuses on the efficient allocation 
of knowledge resources and self-learning patient 
coaching systems. It delves into the domain of 
eHealth and data technologies complementing 
clinicians’ roles as communicators and developing a 
continuous feedback loop among patients, clinicians 
and supporting parties, to ultimately, benefit the 
experience of receiving and providing care.

1.2 Research questions.
To launch the research and design activities 
conducted during this master’s graduation project, 
I raised three research questions based on the 
previous outcomes of graduation students (Kicken, 
2023; Sun, 2023; Zhang, 2023) and related literature 
(Chapter 2).

1. How can patient experience 
data co-exist with other data 
types to inform core services 
and support services in an RPM 
context?

2. What are the common themes 
of needs and concerns that 
an RPM service system needs 
to cover for several chronic 
diseases based on the data from 
online patient support groups?

3. How can we involve 
practitioners and patients in 
data-enabled services within an 
RPM context that contributes to 
both stakeholders’ well-being 
and shared decision-making?

Nevertheless, as I carried out different research 
and design activities, the research questions broke 
down into more specific research questions. These 
incremental research questions are introduced at 
the beginning of each chapter, and I discuss the 
outcomes at the end of each chapter to explain to 
what extent I managed to cover those questions. 
Similarly, the design challenge that I try to address 
through this master’s thesis also evolves throughout 
the process, together with the prototypes and 
conceptual visions developed. 

1.3 Stakeholders.
This master’s thesis is situated in the Flagship 
Consultation Room 2030. Within this Flagship, a 
multidisciplinary community of researchers from 
Erasmus Medical Centrum, Erasmus University 
Rotterdam and TU Delft addresses the main 
challenges that hinder the accessibility and 
sustainability of healthcare, such as the shortage of 
staff, financial restrictions, and societal changes. 

The end users that this project focuses on are 
patients and clinicians of three selected patient 
communities and the knowledge exchange and 
communication among them. However, this project 
aims to inform the professionals within the Flagship 
and their contributions to seamless care experiences. 
For this reason, the format of the service blueprint is 
selected as one of the main deliverables as it enables 
the involvement of a wide range of professionals 
to discuss how to provide information support 
to patients through the orchestration of digital 
technologies.

1.4 Design approach.
The project approach is based on the enhanced data-
enabled approach by Jung (2023), which is in turn 
based on the data-enabled approach used by Phillips 
(Van Kollenburg & Bogers, 2019). The project process 
consisted of progressively gathering insights from the 
data collection activities (see the section on the left in 
Figure 1.3) and implementing those insights through 
interpretation and design activities (section on the 
right in Figure 1.3). Therefore, the research and design 
phases are highly intertwined, and they function as a 
continuous feedback loop.

Figure 1.2: The website page of the Flagship 
Consultation Room 2030

The project approach visualization draws inspiration 
from contour maps to show how the same types of 
activities build on top of each other. For instance, on 
the left side, the desk research contains the inquiry 
of patient community experience data (Chapter 3). 
The desk research extends to the whole society 
since some literature reviewed comes from different 
domains and disciplines, whereas the inquiry of 
patient community experience data focuses on the 
three selected patient communities. On the right side, 
the theoretical background (Chapter 2) embraces 
the categorisation and visualization of the patient 
experience data from the three online communities. 
My understanding of the literature gathered through 
the desk research influences the interpretation of 
the patient experience data and the identification of 
opportunities for design intervention.

In turn, the patient community experience data 
encompasses the co-creation session with domain 
experts since the community-level data enables 
uncovering the needs and wishes of the experts 
(clinicians and a clinical researcher). On the right side, 
the data categorisation and visualization influence 
the expert insights and design guidelines (Chapter 
4), and the service concept ideation (Chapter 5). 
The interpretation of insights from the co-creation 
session and the service concept ideation are 
conducted in parallel.

Finally, in the right section, the evaluation of the 
service proposition sits on top of the co-creation with 
experts. On the other hand, the service blueprinting 
builds upon the service concept ideation and the 
design guidelines. This is due to the service system 
concept being evaluated drawing inspiration from the 
co-creation with experts. 

Moreover, the feedback flows between the two 
main sections are represented by the pathways, the 
lines connecting the two sections. The first pathway 
illustrates how the project is continuously based on 
literature that informs the theoretical positioning 
of this project. The second pathway shows how 
the analysis of patient community experience data 
informs the data categorisation and visualization but 
also influences the insights from the co-creation 
sessions with domain experts. Through interactive 
prototypes and printed cards, the data categories are 
translated into design probes for co-creation with 
experts. In turn, the insights extracted from the co-
creation sessions will inform:

 ○ Improvements in data categorisation and 
visualization. These co-creation sessions serve 
as an early evaluation of the data categories 
and the effectiveness of the visualization.

 ○ The creation of design guidelines for the 
service blueprint through the analysis and 
interpretation of the audio recordings and 
transcripts from the co-creation session.

Pathway 3 illustrates that after each co-creation 
session, the improvements made in the data 
categorisation and visualization influence the next 
session to iteratively refine the data categories. 
Pathway 4 exemplifies that the design guidelines 
and insights from the co-creation session are used 
to inform the service concept ideation. Finally, the 
fifth pathway describes that service blueprinting is 
used as a method to involve clinicians and machine 
learning researchers to evaluate the service system 
concept and discuss pain points and opportunities for 
improvements.

Data categorisation & visualization

Chapter 3 & 4

Co-creation sessions with 

domain experts

Chapter 4

Evaluation of service 

proposition

Chapter �

Patient community 

experience data

Chapter 3

Individual context

Community context

Society context

Desk research

Expert insights and 

design guidelines 

Chapter 4

Service concept ideation

Chapter �

Service blueprinting & interface design

Chapter 8

Theoretical background

Chapter W

2

3

4

4

5

5

2

1

1

Interpretation & design activitiesData collection activities

Figure 1.3: Design approach
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Chapter 2 : Theoretical background 2.1 Using patient experience 
data from online patient 
support groups.

How can patient experience data 
co-exist with clinical data to inform 
core services and supporting 
services of RPM?

This first research question introduced in Chapter 
1 connects the main source of data for this project 
with service design theory. In service design theory 
(Edvardsson & Olsson, 1996; Secomandi, 2012), a 
service concept means the package that includes 
core and supporting services, which in turn respond 
to diverse customer needs (primary and secondary). 
These customer needs represent the starting point 
to specify the requirements for the service system 
resources and processes. This service package is 
also known as a “bundle” or “offering” in the literature 
(Grönroos, 2015; Secomandi, 2012). 

Since this project expands upon the research 
conducted by Dr. Ir. Jiwon Jung (Jung, 2023), the 
project uses online patient stories as its main data 
source to inform the primary and secondary needs 
of the service concept. Online patient stories consist 
of the posts that the patient community writes on 
online platforms for peer support (also referred to in 
this master’s thesis as online patient support groups). 
These online posts represented the raw data that 
the researcher may use to zoom in on individuals’ 
experiences and doubts. 

Throughout the previous work of the master’s 
graduation students (Kicken, 2023; Sun, 2023; Zhang, 
2023), the designers together with data scientists 
grouped hundreds or thousands of online patient 
stories in topics, which represent another layer 

of information which will be used in this project. 
The topics were created through a combination of 
computational analysis and human interpretation. 
The data scientist applies a topic modelling algorithm 
(Sushil et al., 2021) to group the posts into the chosen 
number of topics and extract several keywords 
that represent the topic. Once the data scientist 
student has processed the posts and gathered the 
requested number of topics, the designer reviews 50 
posts per topic along with the keywords that were 
extracted to define the topic. The designer can then 
give an adequate description of each topic, a label 
that informs about the content clustered (Jung et al., 
2023). These topics allow us to compare the themes 
of experiences of each patient community.

Hi folks, I have been on esbriet for almost a year now. In the 

beginning no side effects except for a little more fatigue. This past 

summer I experienced skin rash, although I had been all spring and 

most of summer without this problem. Then in early fall, I lost my 

appetite and have to force myself to eat. But, I believe, in the long 

run, it will be worth it. My doctor said I would probably adjust to 

the side effects and it won’t be much of a problem. My advice try it, 

if you don’t think its worth the side effects stop taking it.

Figure 2.1: example of an online patient story

Sarcoidosis Pulmonary 
Fibrosis

Colorectal 
Cancer

Source wijhebbensar-
coïdose.nl

inspire.com csn.cancer.org

Country Netherlands USA USA

Number 
of posts 
analysed

~7500 ~30000 ~300000

Link
 https://www.

wijhebben 
sarcoidose. nl

https://www.
inspire.com/

groups/living-
with-pulmonary-

fibrosis/

https://csn.
cancer.org/
categories/
colorectal

Table 2.1: Community forums analysed through 
topic modelling.

https://www.wijhebben sarcoidose. nl
https://www.wijhebben sarcoidose. nl
https://www.wijhebben sarcoidose. nl
https://www.inspire.com/groups/living-with-pulmonary-fibrosis/
https://www.inspire.com/groups/living-with-pulmonary-fibrosis/
https://www.inspire.com/groups/living-with-pulmonary-fibrosis/
https://www.inspire.com/groups/living-with-pulmonary-fibrosis/
https://www.inspire.com/groups/living-with-pulmonary-fibrosis/
https://csn.cancer.org/categories/colorectal
https://csn.cancer.org/categories/colorectal
https://csn.cancer.org/categories/colorectal
https://csn.cancer.org/categories/colorectal
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The resulting topics are plotted in collaboration 
with domain experts along a patient community 
journey map, which represents the experiences 
and perspectives of broad and complex patient 
populations throughout the care path (Jung et al., 
2023). Journey mapping is a tool that has the potential 
to illustrate opportunities and pain points in specific 
stages of the care path (Joseph et al., 2023). By 
interpreting these visualizations in collaboration with 
domain experts, the designers could draw insights 
to conceptualise strategies and design interventions 
tailored to the communities of those diseases. All 
the projects’ design interventions revolved around 
the advancement of RPM to facilitate patient self-
management and reduce workload in medical 
centres, more specifically, ErasmusMC. 

Therefore, the online patient stories represented a 
largely accessible, affordable, and minimally invasive 
source of patient experience data that can inspire 
design interventions in the medical field (Jung et al., 
2023; Dellarocas, 2003). The users are dynamically 
generating content as they have online conversations 
and debates. For that reason, online patient support 
groups represent large-scale databases that are 
continuously growing and changing. Analysed 
through topic modelling, this source of qualitative 
data is relatively affordable for such a broad patient 
population. In contrast, traditional qualitative data 
collection methods such as interviews require time 
and effort to recruit participants and transcribe 
and code the data. Furthermore, once the data is 
anonymised and patients are adequately informed, 
we can gain a deep understanding of the experiences 
of the patient communities without asking them to 
revisit stressful and traumatic experiences. Moreover, 
in contrast to traditional questionnaires, this patient 
experience data is driven by the community (Jung et 
al., 2023). Through questionnaires, we as researchers 

decide what we want to know by setting the 
questions. However, the online patient stories are 
narrated by the patients themselves, who organically 
share their concerns and experiences with their 
peers. Therefore, the online patient stories represent 
a valuable data source to ideate product-service 
systems with patient perspectives centre and front.

Online patient stories as patient 
experience data.

Through analysing the online patient stories, we 
are processing valuable and inspiring patient 
experience data, but how can this patient experience 
data be relevant for meaningful caregiving? How 
can feedback loops of patient experience data be 
incorporated in RPM to enhance value in care delivery 
processes? 

Patient experience data has been proposed to co-
exist with other types of data to ensure healthcare 
decision-makers have a holistic understanding of 
the patient community situation (Rand et al., 2019). 
The patient experience data may not be evidence of 
causes and effects as clinical data, but it can inform 
about the context of the effects that we see through 
the clinical data. In short, it can contextualise clinical 
data to better interpret causes and effects. 

 Ǫ Patient experience data should co-exist 
with clinical data to holistically understand 
each patients’ situation and make fair 
decision over the treatment prescribed 
(Rand et al., 2019).

Nevertheless, to serve as a trustworthy and 
relevant source of information for priority-setting 
in healthcare, patient experience data should be 

Figure 2.2: visualisation of the first research question, based on definition of service concept by 
Edvardsson & Olsson (1996).

collected through systematic methodological 
frameworks that align with the evaluation 
requirements and quality standards of healthcare 
technology (Rand et al., 2019). This systematic data-
collection framework should also aim to reduce bias 
and subjective interpretation by involving experts in 
the field. 

Even though this master’s thesis does not focus 
on the domain of healthcare priority-setting, it 
draws from the positioning by Rand et al. (2019) to 
investigate the possible applications of feedback 
loops of patient experience data to inform clinical 
practice. Patient experience data can effectively 
inform about the nature of the condition, the impact 
of the treatment and the impact of the treatment 
beyond health benefits (Rand et al., 2019). From 
the narratives of patients and caregivers, we can 
acquire a more nuanced understanding of the 
needs that arise from living with the condition, and 
therefore the nature of the disease (Rand et al., 2019; 
Kinter et al., 2009; Ajayi et al., 2009; Goodman et 
al., 2011). Moreover, clinical data indicates better 
direct health benefits, but the patients’ experiences 
can contextualise how the treatment process and 
outcomes are affecting their lives (Mayer, 2012; Wit et 
al., 2014; Gillard et al., 2012; Staniszewska et al., 2012).

Provided that the data collection is systematic and 
meets the quality standards (Rand et al., 2019), patient 
experience data along a patient journey could then 
inform the creation and update of services within 
clinical practice. Data technologies in the form of 
AI, machine learning or NLP (Natural Language 
Processing) technologies may enable the constant 
feedback flow of evidence from clinical research to 
inform clinical practice and data from clinical practice 
to inform clinical research (Institute of Medicine (US) 
Roundtable on Evidence-Based Medicine, 2007; 
Somashekhar et al., 2018; Friedman et al., 2015; Guise 
et al., 2018). Through a continuously learning service 
system, several data streams could also indicate how 
to improve care service delivery processes (Levine 
et al., 2019; Joseph et al., 2023). In conclusion, the 
research question investigates to what extent patient 
experience data extracted and synthesized by data 
technologies can inform incremental improvements 
in service delivery processes within clinical practice. 

2.2 Intersecting 3 Patient 
Communities.

What are the common themes of 
needs and concerns that an RPM 
service system needs to cover for 
several chronic diseases based 
on the data from online patient 
support groups?

This research question reflects the goal of this project 
to map out commonalities and patterns among the 
three patient communities to inspire an RPM service 
system that incrementally adapts or muddles through 
different conditions. The term “muddling through” 
(Norman & Stappers, 2015) represents the idea that 
designers are more involved in the implementation 
phase of their design intervention to ensure their 
designs will progressively adapt to the contexts for 
which they were envisioned. Based on this concept, 
the analysis of commonalities among these online 
patient groups does not aim to merely distinguish 
how their support needs differ, but it also aims to look 
at foundational service systems that incrementally 
adapt or muddle through to offer high-value care to 
distinctive patient communities.

Three levels of chronic conditions.

The selection of these specific three patient 
communities for this master’s thesis is due to their 
common approach (patient community journey 
mapping; Jung et al., 2023) and their different levels of 
chronicity. 

The design and computer science students applied 
a common data analysis method (topic modelling; 
Jung et al., 2023) to analyse the datasets from the 
three patient communities and they visualized the 
findings in a uniform format (patient community 
journey maps). In preparation and throughout their 
graduation projects, the students collaborated with 
computer science students to cluster online patient 
stories into topics through topic modelling and 
interpretation. This method employs an unsupervised 
machine learning algorithm, which is known as Latent 
Dirichlet Allocation (LDA), to cluster the online patient 
stories into topics following topic similarities (Blei et 
al., 2003). 

Furthermore, the selected diseases represent three 
hypothetic levels of a chronic disease spanning from 
chronic and degenerative (Pulmonary fibrosis) to 
more acute conditions with possibilities for curative 
treatments (Colorectal Cancer). Sarcoidosis is a 
transition between those two situations since it is 
chronic in many cases, but it is most likely not a 
rapidly degenerative disease.

 ○ Colorectal cancer (CRC) is a rather 
acute disease. If the treatment is successful 
at stopping the propagation of cancerous 
cells, the patients are released after a 5-year-
long monitoring phase. In this 5-year follow-
up phase, the patients visit the hospital for 
periodic scans to monitor health status and 
reoccurrences, and they attend meetings with 
clinicians to discuss health progression and 
receive the necessary support and information. 
If the cancer spreads or is considered 
unresectable, CRC can represent a rapidly 
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degenerative and fatal disease. Nevertheless, 
technological development in the last decades 
has allowed boosting the treatment options for 
these patients and improved the survival rates 
of this variant of cancer (Dekker et al., 2019; 
Siegel et al., 2019).

 ○ Sarcoidosis is a rare condition, which can be 
acute and chronic. In most cases, the disease 
does not compromise the patient’s life. Patients 
with chronic sarcoidosis can suffer from 
gradual symptom development to the point of 
even being able to suffer from organ damage. 
Patients of acute sarcoidosis will experience 
that the symptoms completely vanish over 
time. The patients who are more active in the 
online support groups are the patients with 
chronic sarcoidosis. For that reason, we will 
focus on the chronic variant for this project 
(Baughman et al., 2008).

 ○ Pulmonary fibrosis (PF) is a chronic 
and incurable disease. The disease consists 
of lung scarring, which leads to progressive 
loss of lung function until the end of life of the 
patient. The trajectory of PF is highly fluctuant 
as the disease worsens with variable speed 
(Murray et al., 2005). The current treatment 
has only shown to be effective in slowing the 
progression, but the scarring is irreversible. The 
life expectancy is between 3 and 7 years (EU-
PFF, 2023).

Towards a common service 
architecture.

The past master’s thesis (Kicken, 2023; Sun, 2023; 
Zhang, 2023) dove into the 3 patient communities 
independently and managed to comprehensively 
examine the patient needs and concerns for each 
respective condition.  The team from the Flagship 
Consultation 2023 was interested in learning about 
how to use the insights from each project to develop 
RPM for these diseases. Nevertheless, due to the 
need to involve many stakeholders and parties 
to fund the development and implementation of 
remote patient monitoring, it was necessary to 
develop a foundational RPM service system that can 
be incrementally adapted to the specific context of 
different diseases. Having this outlook in mind, this 
project aims to identify collective needs and concerns 
shared by the three online patient communities that 
can inform future developments of an RPM service 
system. On a higher level, this master’s thesis aims to 
contribute to the domains of patient-centric service 
design in healthcare and RPM systems. 

Figure 2.3: Visualisation of the second research question.

2.3 Enhancing the 
experience of receiving and 
providing care.

How can we involve practitioners 
and patients in data-enabled 
services within an RPM context that 
contributes to both stakeholders’ 
well-being and shared decision-
making?

Quadruple Aim and RPM systems.

To create a healthy and attractive work environment 
in healthcare, technological innovations should 
contribute to relieving medical professionals from 
cumbersome administrative tasks and allow them 
to feel that they are providing more care with less 
or the same effort (Gupta Strategists, 2021). The 
theoretical framework of the Quadruple Aim posits 
that healthcare innovations should benefit or at 
least not be detrimental to four overarching goals: 
improving the experience of receiving care as a 
patient, contributing to the health of populations, 
reducing the cost per capita of healthcare, and 
improving the experience of providing care (Sikka 
et al., 2015). One aspect that hinders the latter 

goal is clinicians experiencing an overload of non-
caregiving tasks, and as a result, having less time for 
meaningful care tasks such as diagnosing, treating 
and educating the patients (Sikka et al., 2015). Since 
a motivated workforce is the foundation of any 
effective and efficient healthcare system (Sikka et al., 
2015)., the data-enabled services that enhance the 
exchange of knowledge and information such as an 
RPM intervention should consider the Quadruple Aim. 
Specially, the goals of improving the experience of 
receiving and providing care.

To benefit work satisfaction and well-being, 
remote patient monitoring should effectively lead 
to more precise and straightforward consultations, 
that happen when it is necessary. Remote patient 
monitoring interventions may contribute to this goal 
by partially substituting in-hospital check-ups with 
hybrid systems, which combine at-home care and 
monitoring with periodic tests and consultations 
at the medical centre (Gupta Strategists, 2021. This 
way, the energy-intensive hospital check-ups can be 
reduced with telemonitoring of patients’ conditions 
with sensors and apps that collect timely data 
relevant to clinical practice. RPM may also foster the 
self-management of patients to partially liberate 
workload from medical professionals (Noah et al., 
2018; McManus et al., 2018, Rakers et al., 2023).

Moreover, the data technologies and information 
retrieval technology within an RPM system could 
help reduce information overload when clinicians 
analyse each patient’s history and situation, (Sharma 
et al., 2022; Murray et al. 2021). The data collection 

Figure 2.4: Visualization of the third research questions, based on Quadruple Aim (Sikka et al., 2015)
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could ultimately lead to clinicians having more time 
for diagnosing, prescribing treatment and educating 
the patients. Allowing the clinicians to focus on 
these tasks could hypothetically lead to higher levels 
of work satisfaction and finding their jobs more 
meaningful and fulfilling (Oh et al., 2005, Noah et al., 
2018). Considering these technological developments 
and the future trend towards RPM, this master’s thesis 
aims to explore data-enabled services that benefit 
both clinicians’ and patients’ satisfaction and self-
development within an RPM context.

Despite all the theoretical benefits that RPM could 
offer, there is still little evidence of the direct 
effects of RPM interventions on health outcomes 
and satisfaction with care (Noah et al., 2018). Many 
patients seem still reluctant to engage in such RPM 
systems to monitor their health data (Pevnick et al., 
2016). Therefore, this master’s thesis investigates 
innovations that provide value to patients in 
exchange for their valuable data and experiences.

 Ǫ Self-monitoring interventions should 
enhance value for patients in exchange for 
their data to motivate to use and adhere to 
such systems.

Figure 2.5: Conceptual Model for the Relationship of Social Networks and Social Support to Health, 
retrieved from (Heaney and Israel, 2008).

Social support theory

Based on social support theory (House, 1981), we 
can distinguish four types of support, which the 
online patient communities may engage in while 
exchanging messages: informational, instrumental, 
emotional, and appraisal support. Informational 
support refers to exchanging advice, suggestions, 
and knowledge that someone can use to deal 
with stressful situations. Instrumental support 
represents offering tangible help and services to 
assist another person. Moreover, emotional support 
means sharing compassion, affection, and trust with 
others. Finally, appraisal support is characterized 
by comparing information that facilitates self-
evaluation. Nevertheless, in practice, it is complicated 
to distinguish between these types of support. 
Within the same online patient story, patients may 
provide the online community with appraisal and 
information support at the same time. These types of 
social support will be taken as a reference to interpret 
service patterns within the interactions in the online 
patient support groups (Chapter 5).

Heaney & Israel (2008) propose the Conceptual 
Model for the Relationship of Social Networks and 
Social Support to Health. The model illustrates social 
networks and social support as enablers of health 

outcomes. In the model, pathways 2 and 4 show 
how both individual and community resources 
complement each other to allow a person and their 
social network to manage stressful experiences in 
a way that buffers the short-term and long-term 
harmful effects on health and well-being. This 
means that social interactions through online patient 
communities can enable the exchange of resources 
that ultimately benefit the physical, mental, and 
social health of the individuals. In the online patient 
stories, one patient may recommend to others coping 
mechanisms to deal with a treatment side effect and 
therefore, it will contribute to others’ physical health. 
Patients may also share a philosophical reflection 
and inspire others to stay resilient while undergoing 
treatment, and ultimately, contribute to the mental 
health of other patients. Another patient may share 
recommendations for weekend activities with the 
family and this way foster the social health of other 
peers (Heaney & Israel, 2008) . 

 Ǫ Social networks have the potential to 
contribute to the physical, mental and 
social health of the patient communities 
and how they navigate through stressful 
experiences (Heaney & Israel, 2008). This 
conceptual model will be used later to 
ideate on the service vision (Chapter  4, 
section 4.3).

In pathway 5, this model illustrates that social 
networks can influence the adherence of other 
individuals to behaviours that benefit health 
outcomes, for instance, through social support, 
patients from the pulmonology department may stop 
smoking. Therefore, the patient community may also 
encourage the individual to adhere to the treatment 
plan prescribed or to even accept the treatment 
earlier and with more ease (Heaney & Israel, 2008).

Less close-knit but more widespread and populated 
social networks may respond better in periods 
of significant changes and transitions in life 
(Granovetter, 1983). These particular social networks 
can better provide more diverse information and 
resources that help the individual navigate the 
change in life. This is interesting because it relates 
to the spontaneous and disseminated nature of the 
online patient support groups. Therefore, the existing 
network ties with relatives and clinicians and new 
network ties with the patient community offer a lot 
of potential to support attitudinal and behavioural 
change that contribute to adjusting to the impact 
of the disease in life. Furthermore, by implementing 
strategies for community capacity building, 
communities can deal with a common problem 
together, be encouraged to turn more to each other 
for advice and support and avoid isolation. 

The social support theory and the mentioned 
conceptual framework are relevant for the exploration 
of a data-enabled service system that enhances the 

quality of the experience of receiving and providing 
care. In the service conceptualisation, social support 
through diverse network ties should be investigated 
to foster patients’ self-management through an RPM 
system intervention.

Key takeaways from this chapter

 Ǫ Patient experience data can co-
exist with clinical data to inform 
improvements that increase value 
in care delivery processes.

 Ǫ Service design interventions for 
healthcare should muddle through 
the context. This way, the can 
incrementally adapt to specific 
departments in the hospital and 
patient communities.

 Ǫ Strategic and service design 
interventions should consider new 
and existing social network ties 
to investigate meaningful ways of 
fostering self-management. This 
may lead to interventions that 
ultimately help reduce the workload 
of clinicians and improve the quality 
of care for patients.
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What are the common themes 
of needs and concerns among 
the three selected online patient 
communities?

After setting the project brief, the goal was to find 
common themes of concerns and needs among 
the three patient communities selected. This 
chapter delves into identifying those commonalities 
through the thematic categorisation of topics 
from the three databases. The process combines 
human interpretation and computational analysis 
to achieve data categories. The computational 
analysis consisted of a process known as semantic 
matching (Giunchiglia & Shvaiko, 2003; Liu et al., 
2022). Therefore, this chapter deals with processing 
the previously interpreted and clustered patient 
experience data to support our comparison and 
deduction of common areas of concern or doubt.

3.1 Methodology.
To compare the findings from the previous contextual 
inquiry of the 3 patient communities (Kicken, 2023; 
Sun, 2023; Zhang, 2023), the team for this master’s 
thesis decided that we should achieve overarching 
categories. Under these categories, we can then 
cluster the topics, so that we can discuss the 
differences and similarities of the 3 selected online 
patient support groups. The first step in the process 
involved comparing the topics by reading specific 
online patient stories and the topic labels to manually 

classify the topics into common categories. In the 
meantime, some topics were re-labelled to make 
the labelling more homogenous among the three 
databases. As a second step, the results from the 
semantic matching analysis were reviewed to inform 
changes in the initial categorisation. The second step 
used semantic matching to iteratively fine-tune the 
grouping of topics and the meaning of each category. 
This method continued until the team for this 
master’s thesis felt confident about the clarity and 
level of abstraction of the common categories for the 
3 selected online communities.

Step 1: Manual classification of topics

The manual classification consisted of revising each 
topic label and reading around ten posts per topic to 
intuitively cluster them under a similar theme (the 
data categories). Reading a few posts provided a 
more in-depth understanding of the content of the 
topic and the nuances that the previous designers 
had wanted to reflect on the topic label. Building on 
their interpretation, I reformulated some topic labels 
to make the labelling more homogeneous among the 
three datasets. Occasional desk research to consult 
medical vocabulary and understand treatment 
methods (e.g., medication, medical interventions, 
symptoms) allowed me to get a better interpretation 
of the topic and ultimately classify them into the most 
adequate category. Consult Appendix D to see the 
final categorisation of topics.

Through this process, patterns emerged, and I 
could familiarise myself with the care context and 
the shared doubts and experiences. This thematic 
categorisation was carried out in an Excel sheet to 
facilitate grouping the topics and calculating the 

Change  the 

thematic 

categories

Compare w� 

semantic matching

Revise posts 

and topic 

labels

Manual classifcation of topics

Step 1 Step F

Incorporating semantic matching

Read topic labels 

and reformulate 
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Cluster the 

topics and 

label the 

categor]

Figure 3.1: process to identify thematic categories among the topics.
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Step 2: Incorporating semantic matching

After the manual classification of most of the topics, 
Dr. ir. Venktesh Viswanathan (co-mentor of this 
project) applied a semantic matching algorithm to 
extract relations between the topics of two different 
datasets (Zhao et al., 2023). Semantical analysis 
is an important technique for search engines and 
recommender systems (Liu et al., 2022) which, in 
this case, is applied to extract matches of common 
concerns and experiences among two different 
patient communities. The result of this process is a 
sheet with the obtained matches of topics and their 
corresponding correlation scores (Figure 3.4). Since 
we had three datasets, we also obtained three data 
sheets with the lists of matched topics.

Iteratively revising the matches from the semantic 
matching algorithm and applying changes in the 
thematic categorisation allowed me to improve 
the manual classification of topics. Reviewing each 
match from the semantic matching consisted of 
reading the labels and some posts from each topic 
in the match to determine to what extent I agreed 
or disagreed with the matches by the algorithmic 
model. Occasionally, the labels were reformulated 
throughout this exercise inspired by the results of the 
semantic matching. For matches that sparked more 
debate, I wrote longer reflections that I called field 
notes. These field notes allowed me to reflect and 
justify any significant changes in the classification. 
In short, by interpreting the results of the semantic 
matching algorithm, and reading some posts, I could 
rethink the meaning of each category of topics to 
achieve the preliminary categories explained in 
Section 3.3.

percentages in the same platform. The manual 
classification provided an initial framing of themes of 
doubts, experiences and reflections in the selected 
online patient groups. To create more robust 
categories that fully represent the datasets, the 
next step was to employ the computational analysis 
method of semantic matching to assess and improve 
the thematic categorization. 

Figure 3.2: Section of the manual categorisation 
of topics in Excel

Figure 3.3: Section of the manual categorisation 
of topics in Excel

Column1
pf_topic,sarc_topic,score
39,1,0.17601585 Agree
13,2,0.1662979 Disagree
4,7,0.21231548 Partially (dis)agree
83,2,0.2527177 Non-clustered topic
9,12,0.1284265 To be reviewed
6,2,0.2974328
84,13,0.16147228
24,13,0.17268117
23,2,0.31367165
61,13,0.15232457
0,3,0.119628794
44,6,0.075582705
16,8,0.22200014
11,28,0.21055669
5,2,0.2944584
95,2,0.2655714
21,7,0.25311637 Dealing with symptoms with unclear cause
82,1,0.09329488
34,13,0.12830134
29,8,0.16239052
86,13,0.11653628
98,7,0.22138484
52,8,0.25210595 Recommending where to get more specialised help and more complete and satisfactory diagnosis
71,30,0.1446088 Sleeping difficulties
27,17,0.16900724 Financial assistance when unable to work (ARBO)
91,10,0.21125679 Discussing whether to keep or stop working
20,8,0.2166663 20 is monitoring and measure progression of disease, 8 is diagnosis of disease itself
33,8,0.19504249 33 is sharing offline support groups and 8 is doubting on diagnosis and how to demonstrate more complete diagnosis
68,6,0.109962754
46,30,0.2073635 Sleeping difficulties
2,3,0.22164562 Is thalidomide and metformine conventional treatment for PF?
12,2,0.3535269 Literally sometimes discussing the same drug (prednisone)
57,7,0.13475505 Discussing symptoms with unclear cause and treatment method
31,18,0.22709712
1,8,0.21936125 1 is about transplant procedure and 8 is unsatisfaction with doctor diagnosis and dealing with complex diagnosis
60,13,0.15422198
18,2,0.23994812
78,3,0.2449986 78 is about navigating the pessimistic diagnosis and 3 is about  sharing progress with Remicade as drug treatment 
15,8,0.18303555 15 is talking about scam method and 8 is about complex diagnosis of Sarco
87,8,0.23404805 87 is about the influence of COVID in patients life and 8 is about complex diagnosis of Sarco
32,19,0.10326431
7,3,0.1807298 7 is about financial assistance and 3 is about drug treatment (Remicade), perhaps it is not reimbursed?
56,2,0.21020019 56 is about a specific side effect of PF drug treatment and 2 is about Sarco's drug treatment general side effects 
35,8,0.20245802 35 is about a possible cause of PF and 8 is about complex diagnosis of PF. Maybe they should go together?
37,8,0.28170148
28,8,0.22582965
40,8,0.2566081 Complex diagnostics 
96,6,0.10868336
38,15,0.14381248
81,30,0.27092642 Sleep-related symptoms

Figure 3.4: Section of assessment of semantic 
matching results to iterate the thematic 

categorisation.

3.2 Results: Interim data 
categories. 
The data analysis process which combined manual 
classification and computational analysis resulted 
in 12 data categories, which split into 4 overarching 
domains. The findings discussed in this section 
represent interim results since, together with 
clinicians and domain experts, the data categories 
will get iteratively improved (Chapter 4).

The first domain involves treatment-related 
experiences. This domain represents the self-
narrated experiences that centre around the different 
therapies and treatment methods. The categories 
include doubts and stories around the prescribed 
drug treatment, shared experiences about managing 
specific symptoms or side effects, discussions, and 
doubts regarding non-drug treatment (e.g., surgical 
and radiation interventions), and debates and stories 
with non-conventional treatment (alternative 
therapies which may not generally prescribed by a 
medical professional). 

The second domain groups the categories that 
discuss more directly the impact of the disease 
on lifestyle, including perceived changes around 
the personal and professional life of the patient 
community. This domain involves a mixture of self-
motivated changes, and an intrinsic willingness to 
feel better moves the patient community to try or 
incorporate new habits in their life. The first category 
of changes involves career and finances, in many 
cases, the patient discusses experiences and doubts 
about how the disease and treatment plan will affect 
or is already affecting their professional career, and 
they support each other in financial matters like 
medical reimbursements and insurance coverages. 
The next category deals with self-care changes, 
which consist of new or reformed habits around 
diet, and sports. The following category is related to 
the latter since it involves direct consequences of 
treatment or therapy in daily life. For instance, having 
problems with taking showers with oxygen therapy 
in the case of PF patients. The fourth category entails 
stories about struggles and experiences to maintain 
a healthy social life and interpersonal connections 
with a close community. The final category in this 
domain deals with attitude changes, representing 
the patients’ appraisal and relatively philosophical 
thoughts on confronting the disease discovery, 
treatment, and follow-up stages.

The third domain only groups one data category 
and focuses on emotional support within the patient 
community. As the literature describes (Heaney and 
Israel, 2008), emotional support involves nurturing 
empathy, reliability, and affection within a community. 
In this case, we mainly find compassionate and 
encouraging posts between patients and their close 
circles (relatives and partners).

The fourth domain groups understand and analyse 
the behaviour and stage of the disease. The first 
category (Diagnosis and monitoring) focuses on the 
shared experiences about the initial and gradual 
testing and assessment process of the disease 
progression. The second category (causes of the 
disease and related conditions) centres around 
discussing possible triggers or drivers of the 
disease and, in some cases, sharing doubts about 
co-morbidities and triggers of complications of the 
disease.

Illustrating the similarities and differences between 
the three patient communities was challenging 
since the graphic representation needed to be 
comprehensive yet simple at the same time. The 
results and percentages from the three datasets 
needed to appear together to show the disparities. 
The choice was to use a Marimekko-style graph, 
as it seemed to efficiently highlight the different 
compositions of concerns and needs across one 
common dimension: the types of diseases analysed. 
In this case, the data categories act as criteria to show 
the frequency of the themes of concerns and needs. 

Initial interpretation of results

The need for more guidance and a better 
understanding of the effectiveness and relationships 
between treatment methods (e.g., medication, 
surgery, etc) and dealing with side effects seems 
highly relevant for the three diseases. Especially, 
for Pulmonary Fibrosis and Sarcoidosis, where 
the percentage of posts about treatment-related 
experiences are 63,9% and 49,8% respectively. 
Furthermore, the most discussed categories were 
“Non-drug treatment” for PF (22,7%) and “Drug 
treatment” for Sarcoidosis (25,9%). In the case of 
“Non-drug treatment” for PF, the category consists 
of sharing doubts and tips about oxygen therapy and 
discussing transplant procedures and post-transplant 
care. In the case of “Drug treatment” for Sarcoidosis, 
the patient community shares experiences with their 
perceived health progress, weighs pros and cons, and 
discusses side effects of specific drugs. This shows 
the relevance of collecting patient experience data 
on the effects of the treatment for more holistically 
informed clinicians, as it seems that patients perceive 
their lives highly affected by the treatment and need 
to compare it with others’ experiences. 

Regarding CRC, the most prominent category is 
“Diagnosis and monitoring” (18,7%). For CRC, this 
category specifically deals with concerns about the 
results from scans and tests, and doubts about the 
medical professionals’ opinion about the test results 
and treatment plan. The patient community also 
highlights the importance of getting multiple medical 
professional opinions to choose the best treatment 
plan. Within the posts of this category, there is a 
clear connection between discussing results from 
the tests and scans and making decisions on the 
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Figure 3.5 : Interim data categories and visual comparison of the three datasets.

best treatment plan accordingly. This may explain 
the lower percentage of posts in the domain of 
treatment-related experiences compared to the other 
diseases. 

In parallel, the domain of “Analysis of the disease” 
is especially relevant in the case of Sarcoidosis and 
CRC. 12,1% of the posts on Sarcoidosis centre on the 
origin and causes of the symptoms of Sarcoidosis and 
discuss seemingly related conditions like SFN (Small 
Fibre Neuropathy). 10,2% of the posts focus on the 
process of diagnosing Sarcoidosis and understanding 
the disease. This is probably due to the complexity 
of diagnosing the disease due to its systemic nature, 
and consequent high variation in how the disease 
manifests (Drent et al., 2021). In the case of CRC, 
the percentage may also relate to the nature of the 
condition and treatment. CRC patients in a resectable 
stage of the disease may undergo combinations 
of drug (chemotherapy) and non-drug treatment 
(surgery and radiation) and then are monitored for 
a few years (Warrington et al., 2015), during this 
follow-up stage patients are likely worried about the 
reoccurrence of the cancer. These results might show 
that Sarcoidosis patients need more social support 
right after diagnosis and CRC patients may need 
it more throughout the periodic monitoring of the 
disease in the follow-up phase. 

It is noteworthy that, in the case of CRC, 44.6% of 
the messages centre on the impact of the disease 
on lifestyle, whereas, in the case of PF, these topics 
accounted for 10.8% and 24.8% of the messages, 
respectively. The two most prominent clusters within 

this theme, which partly explain this high percentage 
for CRC, deal with how patients perceive and try to 
adjust to life with the disease (15,6%) and how the 
disease impacts their social life and relationships 
(14,1%). This might mean that CRC patients are 
generally more concerned about the process of 
adjusting to life after undergoing treatment, and 
they need more coaching on this matter. This may 
be due to the other two patient communities always 
undergoing treatment since they are more chronic 
conditions, and consequently not having such a clear 
post-treatment stage.

In conclusion, the results indicate that the three 
patient communities differ in the perceived relevance 
of coaching and information support themes. It seems 
that there is a tendency regarding the themes of 
social support that the patient communities engage 
in (Figure 3.6). Whereas the PF community seems 
more concerned about managing the treatment and 
discussing how they adapt to the symptoms and 
side effects, the CRC community appears to be more 
motivated to discuss how the disease impacts their 
life and how they cope with re-incorporating to their 
previous routines and lifestyles. The Sarcoidosis 
community seems to be a transition between these 
two tendencies. It could be that in the PF community, 
adjusting to life with the disease is more intertwined 
with treatment in the online patient stories, and 
therefore more difficult to separate semantically. 
For instance, when they talk about oxygen therapy, 
which is part of the treatment, they also discuss how 
to adapt better to living with oxygen concentrators. 
Remote patient monitoring that benefits healthcare 

Figure 3.6: Perceived tendencies about the different needs of social support and guidance.
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service delivery processes for these three diseases 
should consider these two tendencies for information 
support. Later, the implementation of strategies 
regarding emotional and appraisal support would 
help to fulfil patient needs.

3.3 Reflection.

Reflection on methodology

Combining manual classification with semantic 
matching was useful for refining the categories and 
reducing the selection bias. This bias arises from 
reading only a few online patient records per topic. 
With the semantic matching results, I could assess 
the classification of the topics by reflecting on what 
extent I agreed or disagreed with the associations 
made by the algorithm. I perceived semantic 
matching as an analysis companion which presented 
strengths and weaknesses. For more information 
about the topic numbers mentioned in this section 
check the Appendix C & D.

Strengths

Indicating how to divide larger categories.

By looking at one specific topic from one category 
in one dataset and how the semantic matching 
repeatedly connected it to others from another 
dataset, I could reflect further on if and how I should 
divide a specific category. 

For instance, topic 42 from CRC (“Sharing their 
experience on managing the side effects of 
treatment: drinking water, taking medications, and 
getting plenty of rest”) had been matched with topics 
in the PF dataset that described the management of 
specific symptoms or side effects (topics 4, 19, 46, 57, 
81, 85). For instance, topic 4 focused on alleviating 
coughing and topic 81 on sleep apnea/insomnia. 
This finding led to creating a category about coping 
with specific symptoms or side effects, whether it 
is through other meds, other products or through 
exercises. This way I would distinguish it from another 
category that would centre around the patients 
debating on specific medications and their side 
effects. 

Pointing out essential connections between 
topics

The semantic matching seemed to be a more 
pragmatic researcher that matches the essential 
semantic connections. For instance, in the case of 
topic 57 for PF and topic 42 for CRC. Topic 57 was only 
matched with topic 42. Topic 57 from PF describes 
“Becoming sensitive to scents such as artificial 
fragrances”. This topic was clustered in “Adapting 

to a new sensitivity to the environment”. Topic 42 
from CRC describes “Sharing their experience on 
managing the side effects of treatment: drinking 
water, taking medications, and getting plenty of 
rest”. This topic was clustered in “Discussing side 
effects and symptoms and coping strategies”. This 
match made me think that all symptoms and side 
effects impact your daily life to some extent, it does 
not matter whether they directly involve products in 
the home environment. In essence, these two topics 
describe dealing with specific symptoms or side 
effects, so the decision was to move this topic to the 
second cluster. 

Weaknesses

Different levels of detail in the datasets 
complicate the comparison of topics.

In general terms, through my manual classification, I 
realized that the 3 datasets presented different levels 
of detail when clustering the posts into topics. These 
discrepancies are possibly due to the independent 
analysis of the 3 datasets by the previous teams 
of graduation students, and to the use of different 
topic modelling techniques. For instance, for PF we 
had topics talking about specific side effects like 
oral thrush, whereas for CRC, we got more general 
topics discussing combinations of side effects 
from chemo.  The online patient stories from the 
PF community were grouped using the BERTopic 
(Bidirectional Encoder Representation of Transformer), 
the CRC online stories were clustered with the 
NMF (Non-negative Matrix Factorization) model, 
and the Sarcoidosis team employed the technique 
LDA (Latent Dirichlet Allocation). Consequently, for 
the dataset of PF, it seemed possible to reach more 
specific categories, but the other datasets restricted 
the level of detail. 

Source of tension: prescribed or not prescribed.

The semantic matching sometimes did not 
distinguish between typically prescribed medication 
and non-registered medication for each disease, 
which could be concerning for medical professionals 
when looking at the results. Due to my lack of 
education and training in medicine, I could mainly 
rely on desk research to make this distinction. 
For example, the semantic matching algorithm 
associated topic 18 from PF with topic 2 from 
Sarcoidosis with a correlation score of 0.24, which is 
relatively high. In both topics, the patients seem to 
discuss specific drugs to inhibit inflammation. In topic 
18 from PF, the patients discuss the use of enzymes 
such as serrapeptase. However, the success rates 
and efficacy of serrapeptase remain unclear and are 
being researched through only a few studies (Van 
de Walle, 2023). In topic 2 from Sarcoidosis, patients 
discuss their side effects, dosage, and reimbursement 
of drugs like prednisolone, prednisone, Ritalin, 
modafinil, etc. Prednisone and prednisolone are 

included in Apotheek.nl as medication commonly 
prescribed for Sarcoidosis. It is therefore still unclear 
to what extent these two topics can be matched 
together. In short, the use of semantic matching 
algorithms might need some expert supervision, 
if implemented in information systems for clinical 
practice and research.

Lack of differentiated matches with more 
visceral and self-reflective topics.

In some cases, the semantic matching did not show a 
clear tendency towards one of the proposed clusters 
or the other. For instance, the algorithm matches topic 
13 from Sarco with topics from CRC in the cluster of 
“Expressing compassion and encouragement among 
peers” and topics in the clusetr about “Reflecting on 
their attitude towards the disease”. When patients 
and their relatives share their outlook on the disease, 
they might often express their compassion towards 
others too. This may result in the posts having 
similar semantics. This shows how difficult it is 
to differentiate between emotional and appraisal 
support in practice (Heaney and Israel, 2008).

3.4 Conclusion.

As shown in Chapter 1, one of the main research 
goals of this master’s thesis revolves around 
identifying the common themes of needs and 
concerns that an RPM service system needs to cover 
for several chronic diseases based on the data from 
online patient support groups. By combining manual 
classification and the semantic matching conducted 
by Dr Viswanathan, I discovered 12 interim data 
categories of social support, which seem to some 
extent relevant for all three patient communities. 
However, the missing contextual clues in some 
online patient stories (Jung et al., 2023), coupled with 
my reduced experience in treating these diseases, 
limits the interpretation of the data categorization 
results. It seemed imperative to tackle this knowledge 
gap by involving experts in the medical field, be 
they physicians, nurses, or clinical researchers. 
Together with clinical experts, we can revise the data 
categories and gain a richer understanding of the 
differences in support needs along the care path. 
Based on this, I asked myself the following question:

To what extent does our categorisation 
of the patient experience data match the 
mental models of domain experts (e.g., 
clinicians, nurses, clinical researchers…)?

In an era of accessible digital technologies and 
designers increasingly working in transitional 
changes, designers should envision a collaborative 

way of identifying meaningful technological 
developments together with experts from other 
disciplines (Jung et al., 2022). Therefore, the 
involvement of clinical experts at this stage of 
the process was essential to identify meaningful 
opportunities for value creation regarding social 
support within RPM contexts (Chapter 2, section 2.3). 

How can the collection and visualization of 
patient experience data be more relevant 
and actionable for domain experts?

The next chapter will focus on the co-exploration 
of these research questions with domain experts 
to achieve refined data categories and map 
opportunities to improve care delivery processes 
considering a future RPM context.

Key takeaways from this chapter:

 Ǫ The more chronic and degenerative 
diseases like PF seem to need 
more support regarding the self-
management of the treatment 
and therapies, whereas the more 
acute diseases like CRC seem to 
require more support to adjust 
to the impact of the disease on 
the individuals’ lifestyle. Chronic 
but rather static diseases like 
Sarcoidosis seem to be a transitional 
element between these trends.

 Ǫ The semantic matching algorithm 
was a useful tool to assess and 
refine the manual classification of 
topics.

 Ǫ The use of semantic matching 
could be improved with a 
better understanding of the 
usual prescribed treatment 
and alternative therapies, more 
similarity in the depth and diversity 
of the topics in each dataset, and 
more fine-tuning to distinguish 
between the topics about emotional 
support and reappraisal of one’s 
situation.

http://Apotheek.nl
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Chapter 4: Exploring findings and 
opportunities with clinical experts.
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Once the data categories had been distilled from the 
datasets, the next step had the dual aim of refining 
the categorisation and exploring opportunities to 
improve care delivery processes in a future RPM 
context. Through the involvement of 8 clinical 
experts (Table 4.1), the objective is to gather insights 
that inform an adequate strategy or service design 
intervention that addresses the research questions 
presented in Chapter 1. To tackle these research 
questions and based on the learnings from the 
previous phase (Chapter 3), I posit the following sub-
research questions:

1. To what extent does our 
categorisation of the patient 
experience data match the 
mental models of clinical 
experts (e.g., clinicians, nurses, 
clinical researchers…)?

2. How can the collection and 
visualization of patient 
experience data be more 
relevant and actionable for 
clinical practice?

The first question intends to expand on our 
understanding of collective themes of needs and 
concerns that an RPM service intervention should 
support for different conditions. This question 
serves more as a premise for revising and improving 
the thematic categorization with clinical experts 
iteratively, rather than as a question to be answered 
in a quantifiable or concrete way.

The second question represents the aim to reflect 
together with clinical experts on how this patient 

experience data can become relevant in practice 
through systematic feedback loops. Therefore, it is 
a combination of questions 2 and 3 introduced in 
section 1.2. The patient experience data has been 
proposed as a valuable source of information about 
the impact of the treatment and the nature of the 
condition (Rand et al., 2019), but it remained unclear 
how to adequately incorporate the collection and 
provision of this knowledge in a way that aligns with 
the motivations and wishes of clinical experts. 

Through the process presented in this chapter, 
the findings took the form of 4 key values and one 
service-system vision of knowledge exchange and 
social support that could exist within the RPM context 
(Figure 4.1).

4.1 Methodology. 

Initial set-up and materials for co-
creation with experts

To address these chapter’s research questions, the 
co-creation set-up draws from the Contextmapping 
method and generative research tools (Sanders & 
Stappers, 2012). Contextmapping is a user research 
method aimed at uncovering tacit needs and wishes 
through interactive materials and semi-structured 
interviews. Through the interactive materials, the 
interactive participants and researchers can engage 
in a conversation that reveals deeper information 
about their values and aspirations. As the experts 
participating are mainly medical professionals 
their time is highly valuable for the functioning of 
the healthcare system. Therefore, the interactive 
materials should be designed to gather contextual 
insights from the participants without consuming too 
much time from their work routines.
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Figure 4.1: Co-exploration with clinical experts of interactive materials and design challenge.
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Due to the dual aim of this research activity of 
validating the data categories and exploring 
opportunities, the participants had to give their 
views as domain experts but also users. As experts, 
the participants reviewed and interpreted the 
categorisation of the patient experience data, 
whereas as users the participants explored 
meaningful applications of the data. The participation 
was open to a wide range of clinicians and clinical 
researchers, as we are exploring an RPM service 
system that may function for different chronic 

conditions. We can divide the planning for the session 
into two halves, which directly correspond to the 
research questions mentioned in the introduction to 
this chapter (check Appendix E for the full planning).

Interactive exploration of data categories 
and topics.

For the first half of the session, an interactive 
prototype (Figure 4.2) allowed the participants to 
navigate through the data categories and the topics. 

Figure 4.2: Interactive prototype to navigate through the data categories.

Session 1 Session 2 Session 3 Session 4 Session 5 Session 6

Profession Pulmonologist Surgeon Researcher
Vascular 
Surgeon

Surgeon Surgeon Surgeon
Nurse 

practitioner

Years of 
experience

17 6 15 10 12 20 >10 32

Expertise 
Description 

Interstitial 
Lung Diseases

Endrocrine 
surgery, 

oncological 
(soft tissue) 

surgery

Oncology 
quality of 

life, patient 
experience

Aneurysm, 
Endovascular 

treatment, 
Quality of life

Surgical 
oncology

Oncology
Pancreato-

biliary 
cancer

Pancreas 
surgery

Table 4.1: Recruited clinical experts for co-creation sessions.

In the second half of the session, a printed 
prioritisation map (Figure 4.3 & 4.4) prompted the 
participants to reflect on to what extent these 
information categories are currently tracked 
along the care path and in which contexts the 
communications should take place. Three scenarios 
express those different contexts:

 ○ In-person consultation: collecting and 
communicating the information from that data 
category through in-person inquiry and face-
to-face conversation at the hospital.

The prototype aims to showcase the classification 
of patient experience data in a simplified and 
explorative way. While letting the clinicians navigate 
the prototype, we could discuss how to improve the 
categorisation to ultimately achieve a minimum 
viable product of data categories (Link to prototype).

Discussing the value of different data 
categories and opportunities for data-
enabled support.

Remote consultation 

& automatic 

information extracted

This data is tracked 

along the current 

care path.

This is not 

tracked in current 

care path.

Choose how the 

data would best 

tracked in the future

Choose to what 

extent this data is 

currentlB tracked

Remote and 

asBnchronous 

question resolution

In-person 

consultation - 

manual note taking

2

1

Figure 4.3: Initial prioritisation map. Illustrations created based on templates from Storyset by Freepik.

Figure 4.4: Prioritisation map after the discussion with clinical expert in the first session.

https://www.figma.com/proto/EVhDS0Ic6TB8KE3NE0FQp3/Sensitizing-evaluating-activity?page-id=78%3A499&type=design&node-id=78-1038&viewport=1%2C335%2C0.05&t=Bwp4izIvVgrN7io7-1&scaling=min-zoom&starting-point-node-id=78%3A669&mode=design
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 ○ Remote consultation & automatic information 
extracted: the information is collected through 
an online consultation. Patient and clinician 
interact through a video call format of 
consultation. A natural language processing 
model transcribes and extracts a list of 
takeaways from the consultation. The clinician 
can filter out non-relevant information and 
include the takeaways in the medical reports.

 ○ Remote and asynchronous question resolution: 
Patients describe their experience or concerns 
with treatment or disease in an AI-enabled 
chat. Resources have been in advance together 
with medical professionals to cover many of 
the recurrent areas of concern from patients. 
This way, the patients can get knowledge based 
on the questions they type. Before the next 
consultation, the doctor can see a summary of 
the concerns they described.

Analysis method

The sessions provided a considerable amount 
of qualitative data that needed to be analysed 
progressively through a common process. The 
raw data consisted of transcripts from the audio 
recordings and pictures of the printed materials 
after the participants had interacted with them. 

The sessions were recorded using MS Teams to 
provide secure storage of the audio recordings and 
automatic transcripts in OneDrive, which only this 
master’s thesis team had access to. The transcripts 
were reviewed to correct any notable errors or 
misinterpretations of the software and to anonymize 
the speakers. The notes and pictures of the printed 
materials were securely stored in OneDrive. 

Following the Contextmapping method (Sanders 
& Stappers, 2012), statement cards were used to 
interpret the quotes from participants in a consistent 

manner. As shown in Figure 4.5, the statement cards 
consist of the selected quote, an interpretation of the 
quote and a title that summarises the insight. The 
statement cards were grouped in clusters, which 
represent an overarching finding: a need, challenge, 
or aspiration. 

Later, these clusters were progressively added to an 
Iceberg-inspired chart as in Figure 4.5. 

The top area of the Iceberg chart includes the care 
needs that the three patient communities share. The 
area in the middle represents how the care needs 
may change according to each specific disease. 
The lower area of this Iceberg explores how the 
care needs may change according to each patient. 
Through this chart, the findings relate to considering 
how the system adapts to various levels: the whole 
hospital, department/disease, and individual level. 

Figure 4.6 only shows the  results of the analysis 
of the co-creation sessions can be reviewed in 
Appendix F. 

Fdindins: what are the 

overarchdin ieens for the chroidc 

patdeit commuidty as a whole?

Fdindins: how no care ieens di ��*) vary accorndin 

to specdfc ndseases?

Fdindins: how no ��*) care ieens vary for each patdeit wdth the 

same ndsease?

Label of the cluster that 

represeits the findin

Figure 4.6: Clusters of statement cards mapped in the Iceberg chart.

Title

Interpretation

Quote

Figure 4.5: Example of a statement card from the 
first co-creation session.

4.2 Incremental changes in 
the co-creation materials 
and definition of design 
challenge.
Due to the busy schedules of domain experts, it was 
necessary to progressively conduct co-creation 
sessions with one or two domain experts at once 
(Figure 4.1). This had the advantage that I could learn 
how to make incremental changes in the interactive 
materials and the semi-structured interview 
questions. Furthermore, I could progressively reframe 
the challenge that the design intervention should 
address based on the interpretations, motivations, 
and experiences that the clinical experts share 
through the co-creation sessions.

Changes after session 1

Changes in the interactive materials

Quote: “Everything is done for a bit, but it’s all 
done now in person…you would probably put it 
here (in-person consultation)…but I think we can 
move it…to there (remote consultation) and there 
all along the care pathway, right, these are nice to 
have (the group further from the centre) and this 
is what is done now (the group in the centre).”

Moreover, the clinician reported that data 
technologies should allow them to cover all these 
information areas, since the time in consultation 

with each patient is very limited (15 minutes), making 
it impossible to ask questions about all these data 
categories. 

Since all the data categories seemed to some extent 
relevant for the health practitioner, the question 
pivoted to whether these data categories were 
essential or supplementary for other domain experts. 
The scale was changed accordingly to make it a more 
straightforward prioritisation. Additionally, the new 
version of the prioritisation map includes a parking 
spot where the domain experts can place any data 
categories that is not relevant for their practice. 

Evolution of design challenge

After the first session with the pulmonologist, 
statement cards were elaborated using the most 
relevant quotes from the transcript. Having them 
clustered and distributed around the Iceberg chart 
(Figure 4.6), I could identify some preliminary findings. 
Some of these preliminary findings were combined to 
formulate the design challenge.

co-design of modules of a remote therapy 
service system which provides an adequate 
learning environment for patients with 
chronic conditions and efficient collection 
of relevant patient experience data for 
shared decision-making during the follow-
up stage.

Remote consultation & 

automatic information 

extracted

Access to this 

data category is 

essential for my 

clinical practice

Access to this data 

category is 

supplementary for 

my clinical practice

Remote and 

asynchronous 

question resolution

In-person 

consultation - 

manual note 

taking

Parking slot

Figure 4.7: Second version of the prioritisation map. Illustrations created based on templates from 
Storyset by Freepik.
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during the follow-up stage....
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Figure 4.8: Description of the first version of the design challenge.

Changes after session 2

Changes in the interactive materials

In the second session, which involved an oncological 
surgeon, it was discussed that due to the nature 
of the patient experience data, the data categories 
could have some significant overlaps. This posed 
the question of to what extent the visualization of 
the data categories accurately represents these 
interconnections and overlaps between categories. 

Therefore, in the following sessions, an activity was 
introduced to transition from using the interactive 
prototype to the prioritisation map. The objective 
of this transition activity was to inquire the domain 
experts about how they would rearrange the data 
categories, having navigated through the prototype 
to understand the content of each category. Printed 
cards of the categories were presented to the 
participants in a column, in the same order as in the 
digital prototype. Then, the experts were asked to 
make any changes in the order of the categories to 
represent the relationships they could see between 
the categories. The digital prototype with the 
visualization was kept near the participants so they 
could consult again the topics grouped within each 
category. Figure 4.9 shows the results of this activity 
in session 3. 

Figure 4.9: Printed cards of the data categories to 
discuss overlaps.

Changes after sessions 3 & 4

Changes in the interactive materials 

Sessions 3 and 4 were conducted on the same day, 
so all the changes had to be applied after those 
consecutive sessions. These sessions led to more 
changes in the data categorisation and visualization 
based on the insights gathered until this point. The 
intention was to use the upcoming sessions to 
review whether the changes applied were in the 
right direction or not. We can distinguish mainly 
among changes in the wording of specific categories, 
changes in the topic classification, and changes in 
the data visualization.

Changes in the wording of categories

In all the sessions conducted so far, the clinicians 
expressed doubts about the meaning of the 
category of “non-conventional treatment”. Then, 
it was decided to change the wording of that data 
category to “alternative treatment”. This new label 
for the category was proposed by the participants 
themselves: 

“So with non-conventional treatment, is that an 
alternative medicine?... I think I would mention it, 
call it like alternative because non-conventional is 
maybe…new technology”.

Furthermore, the clinician in session 4 pointed 
out that the categories seemed too centred on 
pharmacological treatment since we split treatment 
categories between drug and non-drug treatment. 
The clinician suggested rephrasing the category 
“non-drug treatment” as “interventional treatment”, 
since this way it could group radiotherapy and 
surgery. Consequently, the category” drug treatment” 
was rephrased as “pharmacological treatment” to 
make it easier to distinguish.

Some clinical experts had a different interpretation 
of what self-care entails. Due to this unexpected 
interpretation, the category “self-care changes” was 
relabelled as “lifestyle adaptations” to make it more 
specific and connect better to the topics clustered 
within that category. The clinical experts in sessions 3 
and 4 had respectively mentioned:

“Self-care is obviously like washing yourself and 
stuff like that. Physical activity is one step above 
that.”

“Self-care is really, can you take care of yourself? 
So can you wash yourself yeah, that kind of stuff. 
Can you still walk to the supermarket or that kind 
of stuff” 

The clinical researcher in session 4 highlighted that 
the categories seemed to reflect changes in life 
rather than lifestyle. Therefore, the wording of this 
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domain was changed to include all kinds of changes 
in the patients’ lives, beyond the behaviour or habit 
changes. The clinical researcher commented: 

“I think if I would not say lifestyle, I would say 
impact of the disease on life. Because lifestyle is 
more related to behaviour. And life is more than 
behaviour. It’s because… the first category here is 
career and financial changes. That’s just a part of 
life and not perceived lifestyle”. 

Furthermore, the clinician in session 4 suggested 
looking at the WHOQOL questionnaire to assess 
the wording of the presented data categories. This 
way, the categories would be more likely accepted 
by a wider range of clinicians. After some review of 
the development of the WHOQOL-100 (The World 
Health Organization Quality of Life (WHOQOL), 2012), 
it was decided to use as a reference the domains 
and facets that also the WHOQOL-100 suggest. 
Based on these domains and facets, the category 
“Career and financial changes” was reformulated as 
“Work capacity and personal finances”. The category 
“Socialization and relationships” was changed to 
“Social relationships”.

Changes in the topic classification

One early finding was that patient experience data 
about diagnosis and monitoring of the condition 
should not be grouped, this was also supported by 
the participants in sessions 1 and 2. Initially, this 
experience data was grouped because of the lack 
of contextual cues to confirm that the patients 
were specifically talking about the diagnosis or 
monitoring processes. However, if we were to use 
these categories for collecting and clustering patient 
experience data in a future RPM service system, 
according to the experts’ interpretation these 
categories should be separate. 

 “Diagnosis is a different item in my view that 
is you know the diagnosis at some time is just 
ticked, done. But the monitoring is very much 
interrelated with treatments. So, I would probably 
split diagnosis and monitoring.”

Consequently, I reviewed the topics from the 
categories of Diagnosis and monitoring and Causes of 
the disease and related conditions. Then, I regrouped 
them into three new categories: diagnosis and nature 
of the disease, causes of the disease and related 
conditions, and monitoring and medical opinion: 

 ○ The category diagnosis and nature of the 
disease groups the topics that address the 
discovery of the disease, the complexity of 
being diagnosed (especially in the case of 
Sarcoidosis) and understanding the nature 
of the condition right after being diagnosed. 
For instance, this new category includes the 
topic from Sarcoidosis about “Describing 
the complex and confusing diagnosis of 

Sarcoidosis, doubting on how to demonstrate 
Sarcoidosis” and the topic from PF about 
“Talking about the unclear origins of IPF and 
elusive nature of disease”.

 ○ The category causes of the disease and related 
conditions involves the discussions about 
seemingly related conditions and affections, 
and debates on the possible triggers of the 
disease. For instance, the topic from PF about 
“Debating on Agent Orange (chemical herbicide 
used in US military) being a direct cause for PF 
in US military veterans” and the topic labelled 
“Understanding what causes the symptoms 
of Sarcoidosis, and detection of other health 
conditions that affect general health”. We can 
perceive some overlap between the previous 
category and this one, since while debating 
on the causes of the condition, patients also 
discuss their experiences around the nature of 
the condition.

 ○ The new category of monitoring and medical 
opinion includes worries and doubts about the 
tests and scans for monitoring the progression 
or reoccurrence of the disease (in the case of 
CRC) and the physicians’ recommendations 
concerning the test results. The online stories 
may involve doubts about the test procedures 
and the necessity of undergoing that test. For 
instance, the topic labelled “Asking for second 
opinions and experiences on lung biopsy. 
Expressing concerns and doubts on the need 
for biopsy”. The topics in this category may also 
regard asking for opinions from the patient 
community on the test results and the medical 
professionals’ recommendations regarding 
those results. An example is the topic labelled 
“Being worried and confused about scan results 
in the liver, lungs, and lymph”.

Furthermore, the category of “Treatment 
consequences on daily life” seemed to slightly 
overlap with the categories of “Symptoms/side effects 
management” and “Self-care changes”, according to 
the clinical experts. Since the former category groups 
very few topics, it was decided to distribute those 
topics among the two latter categories. For instance, 
the topic from PF labelled as “Taking a shower with 
oxygen device is difficult; Coping strategy: using a 
cannula and long oxygen tubes in the shower” was 
included within the category “Self-care changes”. On 
the other hand, the topic from CRC about “Discussing 
and sharing tips on how to take care of stoma and 
avoid infections” was grouped under the category of 
“Symptoms/side effects management”. 

Finally, based on the interpretation by the clinical 
researcher and previous notes from session 2 and 
3 (Figure 4.11), the category “Symptoms/side effects 
management” moved to the domain of the impact of 
the disease on life. 

Figure 4.10: Interactive prototype 2 for visualization of the data categories.

Changes in data visualisation and 
arrangement of categories

To explore further the graphic identity in the data 
visualisation, the graphic elements in the interactive 
prototype went through some modifications. The 
Marimekko style of the graph was adapted to a scale 
with bubbles to better show the overlaps between 
categories (Figure 4.10). Link to prototype.

For this visualization, the order of the categories 
suffered some changes according to the comments 
from the clinical experts. A couple of experts 
commented on the overlap between the domain 
of “Understanding the disease” and the domain of 
“Treatment-related experiences”. For that reason, it 
was decided that those domains should appear next 
to each other. 

 The clinical researcher from session 3 mentioned:

 “I think there is a part where treatment is always 
very important. So getting the right information 
on your diagnosis and a clear treatment plan”. 

Nevertheless, there was also mentioned an overlap 
between “Treatment-related experiences” and 
“Impact of the disease on life”. Participant in session 1 
reported: 

“So the borders between self-care and 
nonpharmacological are probably pretty 

overlapping…I don’t think it really matters, but 
just to realize it.” 

With this statement, the clinician means that the 
experiences with doing daily breathing exercises 
could be classified either in self-care changes or in 
non-pharmacological treatment. Therefore, treatment 
and lifestyle adaptations for self-care are not a black-
or-white matter.

Furthermore, the domain of emotional support should 
appear connected to the impact of the disease on 
life. The semantic matching already pointed out this 
connection since it seemed hard for the algorithm to 
distinguish between topics in the categories “Attitude 
towards the disease” and “Emotional support” (see 
passage Lack of differentiated matches with more 
visceral and self-reflective topics in section 3.3). 
Parallelly, both clinicians seem satisfied with the idea 
of having the emotional support category connected 
with the categories in the domain of “Impact of 
disease on life”, as you can see in the following 
results from the activity about rearranging the data 
category cards.

Evolution of design challenge

After the fourth session, the most relevant findings 
took the form of requirements. This way, I could 
describe a new version of the design challenge 
through a list of requirements based on the insights 
from the co-creation sessions. The theoretical 

https://www.figma.com/proto/Ts7FYhgpsxg97maw7E5IhH/Dataviz?page-id=0%3A1&type=design&node-id=28-1928&viewport=-179%2C290%2C0.04&t=TM6iuks49d9Gj0pG-1&scaling=min-zoom&starting-point-node-id=28%3A1928&show-proto-sidebar=1&mode=design
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framework (Chapter 2) partially informed the 
formulation of these requirements, as can be seen 
in the incorporation of some concepts from the 
reviewed literature like “muddle through” (Norman & 
Stappers, 2015). This concept represents my interest 
in developing a service system that incrementally 
adapts to different departments that treat relatively 
chronic conditions.

to create service vision and modules for 
a remote monitoring service system that 
holistically informs about treatment-
related QoL, which can be incrementally 
incorporated in clinicians’ workflows.

The following page expands on the definition of 
the design challenge at this point, through the 
formulation of pilot requirements.

Figure 4.11: Noticeable overlaps between categories that justify their order in the data visualisation.
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(Session 2) “You will probably find that in the first five years they have this 10 or 20 percent in the 

blue area that they're seeking actual information about their disease...And then at the hospital, you 

could provide them with patient tailored information about thyroid disease, their cancer, what causes 

it... And then it would be really great if you see that in over the next five years after the 

implementation of that, you see that the blue box becomes smaller.”

(Session �) “�his is very logical for me, because I think, well, there's surgery, and for most patients 

it ends there. �ut that's just in the beginning...And then they see, oh, I've got an operation, I need 

to change my lifestyle...And then they are here (cluster: Impact of the disease on lifestyle). And then 

that's not important because that's solved.”

(Session 2) “So you want it sort of easily visuali¬ed that you can immediately see these are the 

problems and what you could also envision is that we put much more specialist nurses on this…”

(Session 2) “I'm in favour of the patient platforms, but they have to be designed in a way that all the 

patients are inclined to respond. And not only the patients that are worried or that want to complain.”

(Session �) “there are people who say: I don't want to know anything about it. ,ust fix me...(and) there 

are patients who just say yeah, I want to know everything about the details.”

Requirements

Explanatory question

RepresentatiWe 

quote

Figure 4.12: Description of the second version of the design challenge.
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Changes after session 5

Changes in the interactive prototype.

“you can inform patients because we can give 
them a booklet like this all at the beginning. 
So, at the start of the patient journey and okay, 
somewhere you’ll, you’ll come around issues 
and they’re all in this book. Yeah. Patients are 
overwhelmed and never going to read the book.”

In this session, the clinicians remarked on the 
importance of identifying what type of information 
is more relevant for the patient at each stage of 
the patient journey. Based on the literature, we can 
understand that clinicians require timely information 
about the condition and quality of life of the patient 
to make justified decisions about the prescribed 
treatment (Sharma et al., 2022). By identifying at what 
stage each piece of information is more relevant, 
communications among clinicians and patients can 
be more efficient and ultimately allow all patients to 
feel equally heard. 

 Ǫ This session highlighted the clinicians’ 
need to provide the patient with timely, 
efficient educational information and 
coaching.

Based on this insight, another version of the 
interactive prototype was created to substitute the 

prioritisation map in the discussion of the next steps 
of the exploration for design intervention (Figure 4.7).

This second interactive prototype includes a 
community level and an individual level. 

 ○ The community level includes a speculative 
evolution of patients’ concerns and doubts 
throughout the years after diagnosis on a 
community level (Figure 4.13). This way, the 
clinicians can oversee how the need for 
information support changes over time and 
they can adapt the education and coaching 
of patients accordingly. This evolution is not 
based on real data. The style of the visualization 
goes back to the Marimekko graphs to provide 
a neater disposition of the emerging windows 
that show the topics within each category. 
However, this Marimekko graph has a slight 
gradient that unites all the categories to 
symbolize the overlaps between them.

 ○ The individual level shown in Figure 4.14 
represents the self-monitoring of each patient 
individually. The dashboard displays clinical 
data such as the forced expiratory volume 
(a measurement of lung capacity used to 
measure the progression of pulmonary fibrosis) 
together with individual takeaways from the 
patients self-reporting their progress and 
doubts. The individual takeaways represent 

Figure 4.13: Interactive prototype 3 – community level evolution of concerns and needs.

Figure 4.14: Interactive prototype 3 – individual level.

patient experience data summarised by 
natural language processing (NLP) technology, 
which is hypothesized to contextualise the 
biodata of the force expiratory volume. The 
team of nurse practitioners or the specialist 
doctor can then review these takeaways for 
specific timeframes. The takeaways can then 
be prioritised to be addressed in the coming 
consultation or check-up.

4.3 Outcomes

A set of guiding principles.

After the sixth session and having reviewed literature 
on value-based care (Porter, 2009), I sought to 
represent the design challenge through a set of 
experience principles. These principles consist of key 
values about how I intend to support care delivery 
processes and enhance the experience of care for 
patients and medical professionals. Moreover, these 
key values should inform the development of a 
service concept through service blueprint (Chapter 
6). Having created the clusters of statement cards 
(Appendix F), it was possible to connect them to 
ideate on this set of principles for value creation. 
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The identified principles are aimed at guiding the 
service concept development (Chapter 6) along 
with the service vision. Each principle includes two 
opportunities to support value creation and two 
limitations that problematize the development and 
measurement of value. The principles represent a 
value proposition for the RPM service system inferred 
from the co-creation sessions with domain experts. 
Using these as design guidelines, we can ensure 
that the service blueprint and interfaces described 
in Chapter 6 match the expectations and collective 
needs of healthcare professionals and the patient 
community. 

The service vision and modules 
should...

1. Foster self-reliance and shared 
perspectives of the patient community.

Opportunities

Support patient community capacity building.

This could be supported through interventions for 
community capacity building and coaching among 
patients. Community capacity building consists 
of engaging a community to solve or deal with a 
problem together (Heaney & Israel, 2008). Some 
session participants described their interest in how 

digital interactions, whether they are automated or 
semiautomated, afford patients to coach each other 
over the care path. As one participant highlighted, to 
motivate adherence to self-care or self-monitoring 
activities is necessary to receive coaching. In this 
matter, the patient community can encourage each 
other through affordances in the digital platform. 

“This could be a way that they know that other 
patients are using this forum. And this is the 
things that other patients are finding important. 
So that could be also a signal to them, like, maybe 
I should have a look at it as well.”

Support patients’ empowerment and 
advocacy.

Another opportunity in the longer term is to support 
patients’ empowerment and advocacy. The RPM 
service system should ultimately uplift the voices of 
patient communities to demand more innovations 
towards RPM. This opportunity relies on the 
condition that RPM can enable patients to feel more 
independent and more quickly integrated back into 
their daily lives after the curative treatments.

“That would be great if we could make it that easy 
or make it so popular or inform the patient so 
well that the patient is saying, why do I have to 
come to the hospital every three months? That’s 
what we call empowering, but it’s, it’s actually the 
next step.”

Limitations

Need for building trustworthy patient-clinician 
relationship.

Nevertheless, the patient community’s self-reliance 
and shared perspectives are limited by the need for a 
trustworthy patient-clinician relationship. Until they 
feel that they can rely on the humans behind the 
system to take care of their situation, patients might 
not be willing to engage in RPM systems. For some 
patients, this may take longer than for others.

“But the problem is that we’ve noticed in the 
clinic that patients are not willing to go online 
if they have not met you once or twice and if 
they don’t see you like at low frequency because 
then they don’t trust the system. They only start 
to trust the system if they know that there is 
someone trustworthy behind it…”

Patents with more positive prognosis dominate 
the conversation.

The patient community’s shared perspectives also 
count with the bias that patients with a more positive 
disease course may dominate the conversation. 
On the other hand, patients with very negative 
prognoses, who directly get prescribed palliative 

Foster 

 of the 

patient community.

self-reliance and 

s�ared �ers�ec�i�es

Figure 4.15: Abstract representation of the first 
experience principle.

treatments since their survival is low, may not engage 
in the system for very long. Therefore, their views will 
be under-represented. The expectation is that this 
limitation would be more noteworthy in diseases with 
very distinct patient groups like in oncology, where 
some have positive results after curative treatments, 
and others are deemed incurable after cancer 
staging.

“Many patients die rapidly. They die so fast that 
they don’t even go online to be informed about 
this. So, it’s probably more the patients with a 
more indolent disease course.”

2. Facilitate incremental adaptations of 
knowledge modules to the patients.

Opportunities

Support patient experience data exchange 
between department or comparabale diseases 
(chronic/progressive/treatable disease).

Another principle for value creation is to create 
knowledge modules which can be incrementally 
adapted to each disease. If the anonymised patient 
data is exported and visualized in uniform formats, 
patients’ needs, and delivery processes can be 
compared between the specialists that curate the 
content for each disease. For instance, between 
pancreatic cancer and colorectal cancer nurse 
practitioners. This brings the opportunity to reuse 

coaching content within disease groups (oncology/
interstitial lung diseases/rheumatic diseases) or 
repurpose it by slightly adapting it. 

“…but I think you can categorize diseases as 
chronic ones. So, I think sarcoidosis will have 
things in common with let’s say diabetes or COPD, 
things like that, Rheumatic diseases...”

Develop modular support services that can be 
incrementally implemented.

An RPM service system should also be created 
in modularity to afford incremental adaptations 
to each treatment plan. Therefore, a common 
modular architecture can allow clinicians or nurse 
practitioners to easily introduce some specifications 
to tailor the communications to each patient.

“Because the medications are so specific, 
you need to anyways make those specific you 
know, and so you need an overarching module 
on pharmacological treatments…But for each 
disease, the information and everything need to 
be specific anyway, otherwise, it’s not used.”

Limitations

Distinctive patient groups within one patient 
community

A challenge is that the patient’s needs for coaching 
and information support may depend on how the 
disease is behaving and consequently in which 
patient group within the patient these patients are. 
For instance, the prescribed treatment for cancer 
patients heavily relies on the staging and has several 
patient groups with very different prognoses. 

“But it depends on the stage. So, it all depends on 
the timeline and your patient journey. Because 
patients in unresectable stage 4 disease will have 
I assume the same questions as in PF because 
they’re not going to cure it anymore.”

Significant variations in perceived QoL within 
the same patient community.

Another limitation is that each patient’s perceived 
quality of life also influences their concerns and 
coaching needs. This parameter is very personal and 
depends on the patient’s context and the peers that 
they compare with. This complicates the use of the 
needs and concerns of one community of patients to 
inform another patient community.

“Anyways, patients of Sarco, many are very 
preoccupied with the disease because they’re 
young, it has a major impact on their life at 
that moment. And these patients have a deadly 
disease, so they want to live as long and as well 
as possible...but that’s another mindset.”

Facilitate 

adaptations of knowledge 

modules to the patients.

incremental 

Figure 4.16: Abstract representation of the second 
experience principle.
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3. Enhance dynamic guidance and 
clinician-patient knowledge exchange.

The clinical experts reported about the struggle in 
effectively supporting the knowledge needs of the 
patients due to the short time they have for each 
patient and the difficulty of knowing when each 
information item is needed the most. They also 
highlighted the importance of tracking and attending 
to the patient’s needs according to the stage of the 
care journey. Otherwise, providing knowledge to the 
patient community is inefficient and cumbersome for 
the clinicians.

Opportunities

Support clinicians’ self-improvement in their 
role as communicators and coaches.

Through data technologies, clinicians could identify 
information gaps and improve their support to 
patients. 

“So on the one hand, if you would do this the 
same for pancreatic cancer, I think it’s not 
unlikely that <name> and I and our colleagues 
may change the way we communicate with our 
patients because we learn from that. And on the 
other hand, it can be kind of as a standalone 
information repository for patients.”

Support clinicians in providing knowledge to 
patients when it is needed the most.

Moreover, the system can provide patients with 
timely knowledge along the care path. Since it 
can be difficult for clinicians alone to identify what 
information is more relevant at which moment, data-
enabled systems can assist the doctor’s decision-
making and offer specific support when it is needed 
the most.

“And I think if we can cluster these topics, 
depending on where you are in your patient 
journey, then we’re really getting somewhere 
because you can give you specific information 
and support where it’s needed, but just prior to 
when we know it’s going to be needed.”

Facilitate reliable and efficient knowledge 
resources to patients.

A third opportunity would be to facilitate reliable and 
efficient knowledge resources for patients. Through a 
combination of service and content design, clinicians 
can refer patients to specific knowledge resources 
where they can delve into a topic that was discussed 
in the last remote or in-hospital consultation. 

“The hospital can direct patients to the right 
information and tools to the right platform, 
there’s something to win for the hospital because 
if patients go to the wrong websites or whatever, 
then you get even more questions for your 
patients. So, it’s important to direct them, to 
guide them.”

Limitations

Categorising patient experience data is not a 
black and white issue.

The open-ended and diffuse nature of patient 
experience data makes it difficult to accurately 
put each comment in one category. In the same 
comment, patients may talk about the need for 
emotional support and coping mechanisms for side 
effects. For that reason, the categories are only an 
indication of tendency, but not proof of behaviour.

“If for example, people are trying to support each 
other about well, if you drink enough water, you 
will feel better... How do you, for the computer, 
decide if that would be a side effect management 
support or a communal support in the green?”

Enhance  guidance 

and clinician-patient 

knowledge exchange.

dynamic

Figure 4.17: Abstract representation of the third 
experience principle.

Support the diverse coping styles and self-
confidence levels of the patients.

This principle represents the collective need towards 
higher personalization in the support system. 
However, too much personalization is too costly 
and energy-intensive. Therefore, the opportunities 
address how to foster personalization on a patient 
community level.

Opportunities

Facilitate different levels of patient 
participation.

By including different ways of giving their opinion 
on the digital platform, the system becomes more 
convenient for patients with various levels of 
motivation.

“I’m in favour of the patient platforms, but they 
have to be designed in a way that all the patients 
are inclined to respond. And not only the worried 
patients or Yeah. That want to complain.”

Sustain different coaching styles (Glanz & 
Schwartz, 2008).

Since patients may demand less or more information 
depending on factors like educational level, age 
or social support. The system should allow this 
accessibility to several depths of topics.

“So those patients are more of the generation 
where the doctor tells you what to do. You don’t 
do so much yourself until the doctor tells you. 
The Sarcoidosis (patients) are younger and more 
empowered...They look more on the Internet.”

Limitations

Adapting to different educational background 
and information preferences

These opportunities are two-fold since adapting 
to different educational backgrounds and over-
informing the patient community is challenging. More 
educated patients may feel more competent to voice 
their opinions and demand shared decision-making, 
whereas less educated patients may feel that they 
just want a professional opinion to follow. Similarly, if 
the knowledge provision does not respect personal 
preferences and patients do not feel under control, 
the undesired information may lead to stress and 
negative feelings.

“if all of these options have advantages and 
benefits and it’s not obvious which one is the best 
one and so personal preference is very important. 
If you explain this to maybe to you, you would 
say, well, for me, B is better, but most patients 
would say, what do you recommend?”

Overall, the co-creation sessions with clinical experts 
represented a very inspiring data collection activity, 
which immediately stimulated the development of 
a vision. The next section elaborates on a service-
system vision around social support and knowledge 
provision in the era of data technologies influencing 
design and innovation activities on a community or 
society level (Jung et al., 2022). 

Pilot service-system vision.

The service-system vision (Figure 4.19) aims to 
encapsulate the learnings from this stage into an 
ideation activity, which can complement the set 
of principles to inform service conceptualisation 
(Chapter 6). Therefore, it does not represent the 
final service concept, but rather a step in between 
analysis of the generative user research and 
design conceptualization. This vision is situated 
in a collective computing context, where data 
technologies are increasingly informing design within 
complex technological systems, such as healthcare 
(Jung et al., 2022).

Beyond the findings from the co-creation with 
domain experts, this vision takes inspiration from 
literature about social support (Chapter 2; Heaney 
& Israel, 2008). Having comprehensively analysed 
the online support groups, we can perceive that 
these communities mainly engage in informational, 
emotional and appraisal support. Due to the 

Support the  noping 

styles ani self-nonfienne 

levels of the patients.

diverse

Figure 4.18: Abstract representation of the fourth 
experience principle.
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Figure 4.19: Comparison of the pilot service-system vision with the “Conceptual Model for the Relationship 
of Social Networks and Social Support to Health” (Heaney & Israel, 2008) which draws inspiration from.

intangible, online nature of the patient support 
groups, it is not surprising that instrumental support is 
less apparent. Nevertheless, online support platforms 
can also facilitate instrumental support. The following 
post serves as an example: 

Online patient story: I will be willing to give you 
some of my Mucinex if you are near <location>, 
<location>. I can easily spare a few of either 
<number> or <number> milligrams. Let me know. 
The Mucinex helps me so much that I will be glad 
to share it with you.

However, due to the prevalence of the other types of 
support and the online nature of RPM, we will include 
mainly informational and appraisal support as part of 
the scope of this service-system vision. Therefore, I 
posit that the service system within an RPM context 
should:

 ○ Incorporate reliable information support 
resources curated and recommended by 
clinical experts. This relates to the experience 
principles of “Enhance dynamic guidance 
and clinician-patient knowledge exchange” 
and “Facilitate incremental adaptations of 
knowledge modules to the patients”.

 ○ Facilitate appraisal support in the community-
level interactions to ensure that the RPM 
provides value to the patients, in exchange for 
them sharing their valuable experiences and 
monitoring their condition. This resonates with 
the principle of “Foster self-reliance and shared 
perspectives of the patient community”.

Furthermore, emotional support should be probably 
transversal throughout the whole care path and 
be combined with appraisal support in some key 
moments in the care journey. As clinicians in session 
5 pointed out in the post below, identifying these 
key moments where emotional support resources 
are more necessary or urgent for patients could 
be another relevant topic to investigate. However, 
targeting emotional support was too much for the 
time allocated for this master’s thesis.

“(Talking about the domain of emotional support) 
It is almost… Always related to one of the three 
subjects, I think (the three other overarching 
domains: understanding the disease, treatment-
related experiences, and impact of the disease on 
life)…

“No, but you would be interested when is the 
emotional support needed the highest…”

Considering the “Conceptual Model for the 
Relationship of Social Networks and Social Support 
to Health” (Chapter 2; Heaney & Israel, 2008), the 
service-system vision hypothesizes three data 
streams according to who is involved in the support/
coping process. The stressful experiences (stressors) 

represent a starting point to ideate on the possible 
data streams that form the service system. Similarly 
to pathways 2 and 4 in the conceptual model, my 
service vision both individual and community 
resources complement each other to allow a 
person and their social network to manage stressful 
experiences in a way that buffers the short-term and 
long-term harmful effects on health and well-being. 

Pathway 5 illustrates that the social network may 
influence the adoption and maintenance of health 
behaviours, such as adherence to a prescribed 
treatment regimen or giving up some habits for 
health reasons. This resonates with the principles 
of “Fostering patient community self-reliance and 
shared perspectives”. It would be beneficial to 
incorporate affordances in the remote monitoring 
platforms that allow patients to coach each other in 
the treatment process and active coping strategies. 
Furthermore, highly educated or more activated 
patients can become indigenous natural helpers 
(Heaney & Israel, 2008) who are more involved in the 
emotional and appraisal support within a platform for 
community discussion.

The self-management flow is intended to serve as 
a foundation for the system, a reliable knowledge 
repository that can be incrementally adapted to 
specific diseases or disease groups. Whenever a 
concern is not covered in that knowledge repository, 
the patient community accesses the self-monitoring 
or community discussion flow. The self-monitoring 
represents a support line to receive aid from nurse 
practitioners or get scheduled for a consultation 
with a specialist. This stream also collects biodata 
periodically to inform clinical decisions. These 
self-reported concerns are progressively added to 
a community-level visualization. The biodata and 
extracted takeaways from the complaint/report flow 
may be visualized in the clinicians’ dashboard so 
they can observe those doubts before each periodic 
consultation. Based on this information, clinicians can 
suggest timely knowledge modules.

On the other hand, the stream of community 
discussion topics focuses on emotional and appraisal 
support. Patients may need to share a frustration 
or compare experiences with others outside of the 
knowledge repository. The data from this stream can 
be periodically analysed through topic modelling to 
suggest content design improvements.
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4.4 Conclusions
By defining a set-up and interactive prototype to 
engage domain experts in the interpretation of our 
findings and making incremental changes in the 
session set-up, I could on the one hand refine the 
data categories and identify four principles that 
respond to the research questions of this chapter. 

1. To what extent does our 
categorisation of the patient 
experience data match the 
mental models of domain 
experts (e.g., clinicians, nurses, 
clinical researchers…)?

2. How can the collection and 
visualization of patient 
experience data be more 
relevant and actionable?

Regarding the first question, we could reach data 
categories that seem to align with the mental models 
of some experts. The data categories could be further 
improved and tested with other departments to 
achieve more acceptance. Nevertheless, the goal of 
this project was not to achieve definite categories, 
but a minimum viable product that could be improved 
in the future. The experts in sessions 5 and 6 were 
satisfied with the data categories and did not 
propose any other changes in terms of wording or 
categorisation of topics, even when asked whether 
they wanted to suggest changes. For instance, one 
clinician in session 5 mentioned: 

“I’m really happy with the categories. They make 
sense. Yeah. I think that the vision between, so 
the difference that we see in percentages of posts 
are explainable between the diseases. We’re not 
sure if we have the right explanation, but I think 
it is not something that dazzles me. So no, I’m 
quite happy. I think we’re really curious to see the 
next step.” 

Concerning the second question, to allow more 
relevant monitoring of patient experiences and 
health-related quality of life, I posit that we should 
enhance the values expressed in the set of guiding 
principles. These values have been derived from 
the conversation of clinical experts. As the experts 
recruited are doctors, one nurse and one clinical 
researcher, most of them are also potential users 
of this service system. Furthermore, all the clinical 
experts interpreted the use of this type of data 
for information support to patients. This is not 
surprising due to the nature of the data; through their 
experiences, the patients inform each other in the 
online support groups. Parallelly, the clinicians have 
an important role as communicators and guides 

throughout the care path and the PX data could allow 
them to reason what information could be more 
useful to patients. 

“We think this information can improve us as 
communicators with our patients, but at the same 
time it will be a resource for patients...”

Furthermore, as illustrated in the service system 
vision, we should enable feedback loops which 
facilitate different types of patient experience data 
according to stakeholder engagement. This way, we 
can provide dynamic or incremental information 
appraisal support to the patient community. The 
involvement of community discussion topics in 
the RPM service system can facilitate the provision 
of emotional and appraisal support among the 
community but also ensures that the patients have 
a safe space to organically inform the developers 
and medical professionals how to incrementally 
improve the information support through knowledge 
resources or other strategies.  Data technologies 
have the potential to analyse this vast amount of 
data and allow researchers together with medical 
professionals to suggest information support 
improvements.

Key takeaways from this chapter

 Ǫ The data categories can develop 
into knowledge modules that target 
the main themes of concerns of the 
patients and muddle through the 
context of each patient community.

 Ǫ It would be a meaningful 
intervention if the service system 
provided dynamic guidance and 
information support along the 
care path and timely captured the 
knowledge gaps in the system.

 Ǫ The clinicians would benefit from 
an information support service 
system that gets incrementally 
improved and refined based on the 
patient community’s wishes and 
needs.

 Ǫ In the long term, the service 
system should uplift the patient 
community’s voices and empower 
them to demand more innovations 
towards RPM systems.
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This chapter focuses on the exploration of service 
ideas based on the interpretation of patients’ needs 
and the clinicians’ motivations and wishes compiled 
in the previous chapter. At the beginning of this 
project, I was interested in informing the development 
of RPM from the perspective of service design. It is 
noteworthy that this service ideation would be based 
on the categorization of PX data (Chapter 3) and the 
clinicians’ interpretation of the data for relevance in 
clinical practice (Chapter 4).

How does the patient experience 
data co-exist with other data types 
to inform core services and support 
services of an RPM?

The ideation centred around the service processes 
and architecture that would support the knowledge 
exchange and coaching between clinicians and 
patients. Based on the conversations with clinical 
experts, I could identify that the service system 
should contribute to information support and 
coaching from clinicians to patients. Moreover, the 
data categories could be extrapolated into knowledge 
modules. In other words, we could create knowledge 
modules to fulfil those categories of concerns and 
doubts. The content in the knowledge modules 
can be independently adapted to each disease. 
However, it remained unclear within which service 
infrastructure and processes those knowledge 
modules should exist. 

1. What kind of services do 
the online support groups 
implicitly provide to the patient 
communities?

2. How to translate the data 
categories into ideas of 
transactional services?

3. How to unify several ideas into 
a service concept for the service 
architecture?

To investigate these questions, this ideation 
phase consisted of three explorative rounds that 
transitioned from exploring underlying service 
patterns of online patient support groups to 
conceptualising possible future tools for information 
information support through a creativity session with 
designers (Figure 5.1).

How to translate data categories 

into ideas of transactional 

services?

Session 4

3rd exploration: 

Creativity session 

with designers

2nd exploration: 

service offering 

map for RPM 

service systemsC

1st exploration: 

service offering 

map for RPM 

service systemsC

Session �

Time

Plausible

Probable

Possible

Session �

Figure 5.1: Ideation rounds overlapping the co-creation sessions with clinical experts. Visualization based 
on the The Futures Cone. Hancock & Bezold, 1994.
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5.1 First exploration: service 
offering map of the online 
patient support groups.

What kind of services do the online 
support groups provide to the 
patient communities?

Methodology

The first exploration round involved mapping the 
service offering of the online support group based 
on the data categories. This activity was inspired 
by a case study from the Service Transformation 
team at the Essex County Council (Ward, 2019). They 
mapped the transactional services that the council 
was offering at that moment and created a database 
where new and past findings could be easily added 
and retrieved. Most importantly, this activity helped 
them understand the common patterns among those 
transactional services. 

I conducted a similar activity but, in this case, I would 
draw on the data categories and the clustered topics 
to map the transactional services of the online patient 
support groups. As we can observe in Figure 5.2, the 
service offering map consisted of the services, sub-
services, and service patterns. 

The services represent in this case what type of 
resources the patient communities are exchanging, 
and what objective or task is the online support group 
allowing the members to achieve. These are the 
services that the online support platforms allegedly 
provide to their members. Since in the online support 
groups, the community organically creates threads 
of conversations, there are no formal channels to 
enable the specific transactional services mapped 
through this exercise. For instance, the developers 

do not provide a specific channel for discussing 
pharmacological treatment and another one for 
reflecting on resilience during the care path. Those 
threads are organically generated by the community. 

 Ǫ Without the topic modelling and the 
semantic matching algorithms to identify 
the data categories, I could have assumed 
that the online support platform offers 
the service of “sharing experiences 
throughout the care pathway”. However, 
that would not have been very inspiring. 
In this activity, the objective is to use the 
data categories to formulate more specific 
transactional services that the support 
platforms currently provide. 

The sub-services show more specifically how 
the patient community interacts to complete that 
service. For instance, for the service about comparing 
pharmacological treatment with others, the patient 
community may compare regimen and dosage with 
other patients, discuss the coping strategies to deal 
with the side effects, or even debate the relation 
between perceived effectivity and quality of life with 
the medication. 

These service patterns represent the commonalities 
among the sub-services regarding the nature of the 
interaction.  For instance, two services may share that 
the patient community learns something by reading 
coping strategies from other members. The service 
patterns have the purpose of reflecting on the role of 
online patient support groups and inspiring the next 
stages of ideation and the development of the service 
blueprint. The complete service offering map can be 
found in Appendix G.

Results

Through this exercise, I could identify service patterns 
beneath the data categories and their corresponding 
topics. The service patterns illustrate what is 
currently offered by the online patient support groups 

Figure 5.2: Example of mapping service offering for the online support groups based on the data 
categories.

informally. Figure 5.3 shows the five service patterns 
that were identified in this exercise. 

 ○  Learn something is the most recurrent service 
pattern. The patient community exchanges 
knowledge by sharing information, their coping 
strategies and tips or online resources. 

 ○ Compare something refers to the exchange 
of experiences for the sake of finding affinity 
within the community and feeling that you 
are not the only one going through a specific 
struggle or side effect.

 ○ Emotional regulation represents the provision 
of a channel to vent your feelings and share 
your frustrations, sometimes to find emotional 
support. 

 ○ Reappraisal of something means engaging 
in conversations to evaluate one’s situation 
or a stressful experience that they are going 
through. For instance, understanding the 
results of some scans or accepting to give up 
on some habits due to the disease. 

 ○ Making decisions is highly connected to 
comparing experiences. In this case, the 
purpose is to directly choose among several 
options. For instance, when discussing medical 
insurance, or therapies and institutions for the 
end of life.

Nevertheless, this service offering could still be 
professionalised through the RPM system to better 
meet these collective needs. The second exploration 

Figure 5.3: Common service patterns of the offering map of the online support groups.

round explained in the next section investigates 
how the sub-services from this explorative round 
would exist in the service vision from Chapter 4. 
Furthermore, it includes new ideas for sub-services 
that could exist within the RPM system (check 
Appendix G to see the whole mapping).

5.2 Second exploration: 
service offering map for 
RPM service systems.

What transactional services could 
exist within the RPM context based 
on my data categories?

Method

The second exploration round consisted of applying 
service offering mapping (Ward, 2019) to the fictional 
context of an RPM service system that has already 
been implemented in ErasmusMC. This ideation uses 
a similar format as the previous offering map. Each 
service idea is related to one of the data categories 
(Figure 5.4). Then some services are divided into 
sub-services, which represent the steps the patient 
community would have to follow to complete their 
objective. Once again, the service patterns allow for 
comparing the nature of the interaction between 
services. The service patterns shed light on what 
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needs the service concept would satisfy from a 
service perspective. Furthermore, this new offering 
map includes communication patterns to imagine 
in which type of channel the service would take 
place. The communication patterns are based on the 

service vision introduced in Chapter 4, section 4.3. 
For instance, the tag of community forums represents 
the pathway of community discussion topics in the 
service vision.

Figure 5.4: A section of the service offering map for RPM system.

Figure 5.5: Common service patterns of transactional services that can exist within RPM system inspired 
by the data categories.

Results

This exercise resulted in a more extensive exploration 
of sub-services that can exist within an RPM system. 
The online patient support groups may not provide 
some of the new sub-services yet, but they could 
be integrated into the RPM service system. Most 
importantly, some new service patterns were added 
to the ones derived from the previous round to show 
how the RPM system could provide value to the 
patient community (Figure 5.5).

The overview of service patterns found in Figure 
5.5 summarises the recurring types of interactions 
that the RPM system could provide for different 
chronic patient communities inspired by the patient 
experience data from the online support groups.

Nevertheless, this exercise did not show a unified 
data-enabled service concept but rather resulted in a 
collection of fragmented service ideas. I also realised 
that I was fixated with the sub-services mapped 
in the first exploration and the ideas generated 
were not very novel. Moreover, there was a lack of 
understanding of how the ideas could be better 
integrated into one service system. For that reason, 
the third and last exploration involves other designers 
in a creativity session to overcome the design fixation 
and inspire a more unified service system concept.

5.3 Third exploration: 
creativity session with 
designers.

How to unify several service ideas 
into service architecture concepts 
for the RPM context, based on 
my data categories and service 
offering mapping?

Method

The third exploration round involved students and 
recent graduates from the faculty of Industrial 
Design Engineering. The goal was to facilitate the 
transformation of service ideas based on the data 
categories into more concrete concepts of service 
offerings. The creativity session included a sensitizing 
and ideation phase. Figure 5.7 shows a summary 
of the activities structure and the planning for the 
ideation session.

The sensitizing activities aimed to allow the 
participants to discover the research topic through a 

combination of short readings and practical exercises. 
The sensitizing activities spanned three days 
(Appendix H), in which participants were requested to 
spend 15 minutes each day. The sensitizing activities 
were included within a digital workspace designed 
for the quick participation of the designers. 

 ○ On day 1, the participants explore the notion 
of patient experience data in the short reading 
and think about the advantages and limitations 
of monitoring a disease and having periodic 
check-ups with a specialist doctor. 

 ○ On day 2, the designers explored the concept 
of RPM systems in the reading. Then, they 
reflected on the advantages and limitations 
of periodically monitoring symptoms and 
receiving information through digital platforms, 
so that their in-hospital consultations were 
reduced by half. 

 ○ Finally, on the last day, the designers read about 
social support theory and created a metaphor 
for data-driven support. Metaphors are a 
useful tool for thinking about the relationships 
between humans and abstract data-enabled 
systems such as an AI-enabled conversational 
bot (Alves-Oliveira et al., 2021; Murray-Rust et 
al., 2022; Dove & Fayard, 2020). The metaphor 
is intended to allow designers to reflect on 
the key qualities of an ML model that supports 
the patient community throughout the care 

Figure 5.6: Designers developing the service ideas 
using the service system vision.



54 55

path and allows caregivers to continuously 
learn about the community’s quality of life. 
The workspace for the sensitizing activities 
included a collection of random images and 
icons that the designers could use to generate 
the metaphor.

The ideation phase consisted of a 2-hour-long 
creativity session to translate insights from the 
data categories into service-offering concepts. 
After an introduction to the session with slides, the 
participants engaged in two brainwriting rounds. 
The participants used ideation cards (Figure 5.9) 
as inspiration to generate ideas for transactional 
services based on the data categories. The ideation 
cards cluster the sub-services mapped in the service 

offering map from the first exploration round. Each 
sub-service is represented by a section of a carefully 
selected online patient story. The aim of using 
these online patient stories is to allow for different 
interpretations and ideas. To build upon each other’s 
ideas, we had two discussion rounds after each round 
of brainwriting. The participants could then discuss 
their most promising ideas and prioritise them. All the 
ideation cards can be checked in Appendix I.

The five participants split into two groups to develop 
two service concepts based on my service system 
vision (section 4.5) and then present them to the 
whole group. The designers were asked to use the 
service system vision as a reference, but they were 
free to adapt it if they felt the need to.

Figure 5.8: Example of a metaphor for a ML model, provided by the author of this master’s thesis to the 
participants in the sensitizing activities.

Figure 5.7: Planning for the creativity session with designers.

When the ideas were almost fully developed, I asked 
the designers to come up with a metaphor that 
encapsulated how the machine learning model would 
perform within their concept. This way they could use 
this metaphor to articulate the presentation to the 
group and give another layer of meaning.

Results

Through the creativity session, the designers initially 
brainstormed a large pool of ideas for transactional 
services, from which they selected the most 
promising ideas to develop two service concepts 
in groups. To make a concise explanation of the 
results, we will only focus on the two final concepts 
developed. The original sketches can be reviewed in 
Appendix J.

Concept A: The timeline of risk and 
benefit communications.

Through their concept (Figure 5.10), the first group 
of designers dove into how the patients would get 
access to a timeline of their prescribed treatment 
to have a sense of overview of the information 
they need at each stage of the care path. From 
this concept, it was interesting how the designers 
attached specific knowledge resources to the care 
stage through a visual progress timeline. This way, 
we can better communicate the consequences and 
benefits of each treatment and adequately inform 
about every milestone in the care path. 

With a timeline of information support, the 
patient community can get access to curated and 
standardised articles for each stage in the care 
journey, which contributes to the patient’s experience 

Figure 5.9: Process of creating the ideation cards.
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Figure 5.10: Concept A: Digitalised and interpretred by author based on sketches from the designers in 
the creativity session.

Figure 5.11: Concept B: Digitalised and interpretred by author based on sketches from the designers in 
the creativity session.

of care but also complements the clinicians’ role as 
communicators and advisors. The clinicians could 
guide the patients by deciding which resources 
are included in the milestones of the timeline 
and updating the timeline based on the online 
consultations with patients. This result seemed 
connected with some of the impressions from the 
clinician and nurse practitioner in session 6: 

(Surgeon - session 6) maybe you would like to 
look at is, um, because if you inform patients 
about, um, so the initial part, if you inform 
patients about, uh, various treatments, a lot of 
the information is about risk on communication, 
right? Communicating to a patient what the 
risk is of doing nothing, the risk of surgery and 
what the benefit is. So, what is the benefit of 
chemotherapy?... (Nurse practitioner) But it’s not 
only just the which treatment, which treatment at 
which moment, which moment.

Concept B: Rainproof roof for lifestyle 
changes.

Through their concept (Figure 5.11), the designers 
ideated on how the service system could offer 
practical tips to improve the self-management of 
lifestyle changes. It was interesting how the designers 
used the service system vision to hypothesize about 
two complementary sub-services.

The self-management flow is a reliable manual with 
tips and knowledge that have been approved and 
curated by the medical community. Patients would 
be able to select the categories within the manual 
that apply to them. Then they can browse through 
the tips within specific categories and share the most 
interesting ones with their relatives. 

In the community discussion flow, the patients can 
share tips concerning specific categories. Then, the 
system may translate the highest-ranked tips into 
knowledge articles, which the medical professionals 
can then review and approve so that it can then be 
shared as an article or knowledge resource. 

The designers used the metaphor of a rainproof roof 
to poetically convey the idea of the service system 
as a safe space place where you can easily step 
in to consult knowledge resources and exchange 
experiences and step out whenever you feel ready to 
continue with the care journey. 

5.4 Conclusion.
Key takeaways from this chapter

 Ǫ The data-enabled RPM service 
system could have a module 
of dynamic guidance that 
complements the clinicians’ task 
of communicating the risks and 
benefits of specific treatment plans.

 Ǫ The service modules should be 
organised around the service 
patterns. A module of community 
support threads could target the 
service patterns of “emotional 
regulation” and “reappraisal of 
something”, whereas a module of 
dynamic knowledge provision could 
focus on the service pattern labelled 
as “learn something”. In turn, this 
module could include knowledge 
modules based on the data 
categories that are incrementally 
adapted according to the patient 
community and their corresponding 
concerns. A module of patient 
experience data collection may 
cover the service patterns of “report 
a complaint or concern” or “reflect 

on something”.

 Ǫ The service system could employ 
the metaphor of a small shelter. This 
metaphorical service architecture 
should allow the patient community 
along with their relatives can 
step in and out to whenever they 
experience a stressor (a concern or 
doubt) or when they want to share 
an experience.
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This concept development stage aims to craft a 
continuous learning service system for patient-
clinician knowledge exchange. The conceptualisation 
is based the service system vision and the set of 
experience principles derived from Chapter 4 and the 
main takeaways from the service concept ideation in 
Chapter 5. This chapter focuses on the last research 
question introduced in Chapter 1:

How can we involve practitioners 
and patients in data-enabled 
services within an RPM context 
that contributes to stakeholders’ 
well-being and shared decision-
making?

The development of the concept involves plotting 
a service blueprint that illustrates the supporting 
software processes and the users’ actions to 
navigate the service system. Furthermore, some 
service interfaces make more tangible the processes 
represented in the service blueprint. 

6.1 Service system concept.
Service Blueprinting

Blueprinting is the service design method selected to 
iteratively develop and visualize the service system 
concept. Through a service blueprint, we can specify 
how different computational techniques support 
the incremental finetuning of the service system for 
different patient communities at ErasmusMC. 

Inspired by the work of Magyari & Secomandi (2023), 
the service blueprint employs the language of 
flowcharts shared by both interaction designers and 
machine learning engineers. Through the blueprint, 
we can identify the different tasks that need to be 
assigned to the professional with adequate expertise 
(Magyari & Secomandi, 2023). The interaction and 
user experience designers can prototype the service 
interface to showcase the users’ actions between 
touchpoints. ML engineers develop the ML models 
that support the service system. 

The service blueprint can be divided into two halves 
horizontally separated by the line of visibility. Above 
the line of visibility, we can find the service interface. 
This area includes the user actions that both 
clinicians and patients carry out to navigate through 
the service system from end to end. The key user 
actions are represented in a storyboard. 

Below the line of visibility is the service infrastructure, 
which involves the software outputs and processes, 
and the human supporting processes. The software 

processes and outputs represent the software 
architecture to deliver a specific piece of information 
or outcome to the users. The layer of human 
supporting processes did not exist in the service 
blueprint of the digital scribe project (Magyari 
& Secomandi, 2023). It was included to map the 
periodic tasks to update and maintain the system, 
which cannot be completely automated. 

Interface Design

To represent the intangible processes of the service, 
I created wireframes of the service features. These 
interfaces are kept in greyscale in most of the 
cases to centre the attention to the service feature 
proposed. Interfaces become an instrument to let 
different stakeholders perceive the main features 
of the service proposition, to make the service 
“transparent” to users (Secomandi, 2012). This also 
aims to reflect the idea that the visual style guide 
would be developed once it is integrated into a more 
complete eHealth application for remote monitoring.

Three essential processes or modules

The service blueprint contains three overarching 
modules, which represent three essential processes 
of this data-enabled service system.

 ○ Dynamic guidance

 ○ PX data collection 

 ○ Community appraisal
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Dynamic guidance 

Standardise knowledge provision with 
templates for care stages.

The first module represents the provision of relevant 
knowledge resources along the care path (Figure 6.2). 
The resources are content created based on the data 
categories and the topics of concerns and doubts of 
the patient community (Chapter 4). These resources 
may include videos, articles, or animations. 

The resources can be included in templates, which 
are collections of resources recommended in 
collaboration with clinicians for the period between a 
combination of two care milestones. Then, the system 
can automatically arrange the relevant knowledge 
resources following the templates when the clinicians 
specify the care path stages for specific patients 
(Figure 6.1). The clinicians can also recommend 
some resources for specific patients based on the 
discussions in the consultation room. 

Highlight resources based on the patients’ 
ratings.

When the patients visit specific resources, they 
can rate the usefulness of that article. Knowing the 
milestones in the care journey where the patients are 
and the ratings, the system can automatically show 
some highly rated resources for that care path (Figure 
6.2), which are not included in the templates co-
created with clinicians.

Figure 6.2: Prototype of dynamic guidance.

Figure 6.1: Clinicians’ dashboard for providing knowledge resources Figure 6.3: Section of the service blueprint about dynamic guidance along the care path
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PX data collection

Seamlessly provide resources to concerns 
and report uncovered concerns.

On the patients’ interfaces, the system employs a 
chatbot tool which guides the patient community to 
resources in the database and allows the patients 
to describe a concern or issue that can be later 
added to a classifier that feeds a dashboard of 
community-level concerns (Figure 6.4). This chatbot 
matches the patients’ doubts and concerns with 
existing categories of information or specific articles, 
depending on the level of confidence. 

 Ǫ The data collected through this module 
directly aims to inform the clinicians 
as communicators and to improve the 
knowledge resources provided in the 
“Dynamic guidance module”. 

Figure 6.4:  Clinicians’ dashboard for overview of patients’ concerns.

Figure 6.5: Prototype of data collection chatbot.

Figure 6.6:  Section of the service blueprint about PX data collection
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PX data collection

Extract takeaways from individual self-
reported concerns.

When patients describe that the resources provided 
were not useful, the chatbot (Figure 6.8) asks the 
patient to report their concerns so that they can be 
added to the community overview. 

If the patient accepts, the concern will also be added 
to an individual report that the specialist nurses and 
doctors would have access to. ML summarization 
techniques could be used to extract takeaways. The 
takeaways should aim to provide the nurses and 
clinicians with a clearer overview of the reported 
doubts (Figure 6.7).

Figure 6.8: Prototype of data collection chatbot.

Figure 6.7:  Clinicians’ dashboard for overview of patients’ concerns. Figure 6.9:  Section of the service blueprint about PX data collection
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Community appraisal

The third module focuses on the principles of “Foster 
self-reliance and shared perspectives of the patient 
community” and “Support the diverse coping styles 
and self-confidence levels of the patients”. This 
community appraisal module represents a space for 
patients to compare experiences.

Allow patients to share affinity and find 
peer-to-peer validation.

The community area should support different levels 
of participation. When patients read a thread and 
specific posts within that thread, they may participate 
by writing a reply or they may also contribute by 
showing affinity to the posts. This way, the patients 
can show that they agree with the post, or they have 
experienced something similar. This also should help 
to keep the topic modelling free from short messages 
that only show agreement, but do not provide 
valuable insights.

Use topic modelling to periodically 
improve the classifier.

The experiences shared in this module can 
periodically be anonymised and analysed through 
topic modelling. Through this technique, we could 
identify new information support gaps and refine the 
categories and topics for the classifier in the PX data 
collection module (Classifier fine-tuning in Figure 
6.10). The results of topic modelling of community 
discussion could indicate new content to create 
(Content redesign flow in Figure 6.10). This way, the 
topic contribute to a better understanding of the 
nature of the condition and the impact of treatment.
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Figure 6.9:  Examples of  interactions within 
community appraisal module. Figure 6.10:  Section of the service blueprint about Community appraisal
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6.2 Proposal overview.

1

Resource repository as a reliable 

roof for patients to manage 

their concerns ann noubts in 

the care pathway.

2

Menical team to control ann 

expann the resource repository.

3

Data tech for nynamic resource 

provision to patients along their 

care journey

4

Data tech to collect ·nowlenge 

gaps through self-reporten 

concerns±noubts.

6

Dashboarn to visualiÍe 

community ann innivinual 

concerns ann noubts ann 

suggest changes to the 

menical team.

7

Community threans as a 

comfortable space to compare 

experiences.

8

Patients can step in or step 

out the nigital shelter when 

they neen.

5

Sofware to monitor ann 

classify the ·nowlenge gaps 

into a community overview.

Digital shelter for informational support and 

coaching throughout the care pathway

Figure 6.11:  Proposal overview.

 Ǫ The service system concept 
speculates on how the data 
technologies in a digital service 
can enhance efficient information 
support through the involvement of 
different social network ties: service 
providers and peers from the 
patient community, relatives, etc... 

 Ǫ Through this service proposal, 
information support for the RPM 
context can be incrementally 
adapted to different communities 
drawing on the self-reported 
concerns and doubts. This way, 
the concept aims to favour the 
experience of care for patients.

 Ǫ Through the system, clinicians and 
nurse practitioners learn about 
the knowledge gaps and main 
concerns of patients. This way, they 
can incrementally improve the 
knowledge resources they use to 
guide patients throughout the care 
path.

 Ǫ The system concept involves not 
only clinicians and patients but 
also technical managers such as 
developers and content designers 
to make progressive improvements 
in care delivery processes.
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7.1 Methodology.
As with any other societal transition, the digitalisation 
of care delivery processes in healthcare is a 
long-term challenge. Therefore, the evaluation 
of the proposed service system has the core aim 
(Baldassarre et al., 2024) to extract insights for future 
directions in terms of feasibility, desirability and 
responsibility. This evaluation of the service concept 
included two types of semi-structured interview 
formats with interactive materials. The planning 
and materials of the evaluation sessions changed 
according to the experts involved (ML experts and 
clinical experts). 

 ○ Feasibility: the service infrastructural processes 
were reviewed with ML experts in terms of what 
is technically feasible with techniques and 
methods available in today’s world.

 ○ Desirability: through the service interfaces, 
the evaluation sessions analysed how well 
the service system fits the context that it was 
envisioned for and how it can complement the 
information support that clinicians provide.

 ○ Responsibility: both types of evaluation 
sessions shared the underpinning reflection 
on how the concept (mis)aligns with what is 
ethically acceptable for today’s society. More 
specifically, in terms of data governance and AI 
ethics.

It should be acknowledged that since this 
intervention is envisioned for clinical practice, a 
complete evaluation of the proposed service system 
concept should include a pilot in clinical practice 
of a functional and validated prototype. However, 
due to the time constraints of this project, the 
service concept still would require a lot of technical 
development to be tested for clinical practice. For 
that reason, this evaluation focuses on gathering 
recommendations for future developments grounded 
on the principles of feasibility, desirability and 
responsibility (Baldassarre et al., 2024).

Step 1: Evaluation with ML experts

To what extent is the service system 
concept feasible with current data 
technologies according to ML experts?

The involvement of ML experts should indicate how 
the software processes on the blueprint could be 
simplified for enhanced feasibility and maintenance. 
The ML experts can also suggest whether the 
mentioned processes might require the involvement 
of a lot of specialised staff. 

 What considerations are to be taken into 
account regarding the data governance for 
this service system concept?
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Figure 7.1: Session planning for evaluation of service concept with ML experts.
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The system should not compromise the privacy and 
safety of the patients. By talking with experts with 
expertise in data science, I aim to evaluate risks 
regarding data governance and the protection of 
sensitive data.

Does it support or encourage the 
development of data technology that is 
interesting or relevant for ML experts?

The session can also capture ideas for introducing 
more state-of-the-art technological developments in 
the blueprint. The ML experts would be encouraged 
in the session to also suggest ideas that are possible 
yet advanced. Including these ideas enriches the 
service blueprint and informs the clinicians in their 
evaluation sessions about other possibilities that they 
may not be aware of.

Based on these questions, the pilot session planning 
followed the three-step process shown in Figure 7.1. 
The rightmost column includes the materials that 
were used for each step.

Step 2: Evaluation with clinicians 

To what extent is the service providing 
sustainable value for the medical 
professionals on the short and long term?

The second session explores the desirability and 
responsibility of the service system concept with 
2 clinical experts. These two evaluation sessions 
investigate the potential of the proposed concept to 
contribute to the continuous improvement of quality 

of care for chronic communities like PF, Sarcoidosis 
and CRC (Porter, 2009).

This session follows the format of a semi-structured 
interview structured by the set of guiding of 
principles (Chapter 4, section 4.4). The questions 
asked throughout the session will stem from the set 
of guiding principles derived from the co-creation 
sessions with clinical experts (Figure 7.2). However, 
the concept evaluation should indicate how other 
clinical experts perceive those key values from 
the service interfaces and the proposed service 
architecture (session planning in Figure 7.3).

Session 1 Session 2 Session 3 Session 4 Session 5 Session 6

Profession PhD Candidate PhD Candidate PhD Candidate

Visiting 
researcher in 
industry, and 

guest researcher 
in academia

PhD Candidate Postdoc

Years of 
experience

2 3 3 6 1 7

Expertise 
Description 

Human-Computer 
Interaction (HCI) 

and Natural 
Language 

Proccessing (NLP)

Human-
Computer 

Interaction (HCI)

HCI, Crowd-
sourcing, AI, 
Information 

Retrieval

AI, HCI and policy. 
AI bias, fairness 

and harmful 
impact of AI.

HCI in 
conversational 

agents

Bioethics, AI 
ethics, data 

privacy

Table 7.1: Recruited ML experts for the evaluation sessions.

Session 1 Session 2

Profession PhD researcher 
(MSc in Medicine)

Postdoctoral 
researcher in general 

practice

Years of 
experience

1 5

Expertise 
Description 

Interstitial Lung 
Diseases

Technical innovation 
in general practice. 

Value-based health.

Table 7.2 Recruited clinical experts for the 
evaluation sessions.

Figure 7.2: Themes of interview questions for evaluation of service concept with clinicians
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Figure 7.3: Session planning for evaluation of service concept with clinical experts.
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7.2 Discussion of the 
findings.
Together with the ML and clinical experts, it was 
possible to identify how to refine the service concept 
regarding feasibility, desirability and responsibility. 

 Ǫ Modifications in the blueprint after the 
evaluation sessions are marked on the 
pages 82-83.

Feasibility

On a general level, the ML experts considered that the 
proposed service system seems feasible with current 
data technologies and machine learning techniques. 

“in terms of like implementation and like process 
and the technology like feasibility of it, yeah, I 
think it’s all doable in today’s world.”

However, it was also acknowledged that in future 
steps, the technical feasibility of the service should 
be more thoroughly validated and documented with 
technical audits. ML models and information retrieval 
systems should be developed iteratively, creating and 
validating functional prototypes with the stringency 
that the medical context deserves.

“And then I don’t know some maybe some kind of 
like, you know, technical audit…just to say this 
thing, whatever…It’s a collaboration with maybe 
ErasmusMC or an external company, things were 
done properly…Things meeting some criteria like 
exact requirements.

Periodic updates of the classifier by an ML 
engineer. 

 Ǫ Number 1 on blueprint

The ML experts confirmed that the classifier of 
patients’ self-reported concerns would need an 
ML engineer who verifies from the backend that 
the classifier is functioning correctly. Nevertheless, 
the system should not add the data to the classifier 
continuously. The ML engineer would have to figure 
out how often the classifier needs to be finetuned. 
Once the engineer discovers the markers to update 
the classifier and provide the best results, the process 
can be automated. Therefore, the data should be kept 
in a backlog until the engineer updates the classifier, 
verifies its accuracy, and can substitute the current 
classifier with the newly updated one.

“Because the way I see this in terms of the 
classifier finetuning, you’re gonna have a loop 
of how often you’re gonna do that fine-tuning, 
right? Because you’re not gonna do it every time 
you get a new piece of information…So you’re 
gonna need to figure out a threshold…How often 

do I do this fine-tuning and then each time you do 
that fine-tuning you can just swipe the data set.”

Specify the use of topic modelling for the 
community discussions.

 Ǫ Number 2 on blueprint

The periodic topic modelling of community 
discussions seemed to cause some confusion 
among the ML experts. Some thought at first that 
unsupervised learning would be the main method to 
train the chatbot (LLM in the PX data collection loop) 
or the classifier.

“it would help maybe to have some like already 
some categories in and tell her to like classify 
next into one of these categories and yeah, 
and maybe that will help you…Also, just have 
more consistent output than just unsupervised 
learning, because it might be that it’s not very 
consistent every time.” 

Therefore, it is confirmed that the use of a supervised 
classification to update the community overview 
of concerns seems a more sensible idea. The ML 
experts also valued the idea of using topic modelling 
to review whether there are major changes in the 
themes of questions within one dataset. Nevertheless, 
the ML experts also considered that clinicians should 
only be involved whenever the engineers find 
noteworthy changes

“And then if those topics have not changed, 
yeah…Then you know that one might be more 
of OK…We are set that we don’t need to involve 
doctors and stuff because if doctors do not have 
major complaints that all these things do not 
make sense or there is no like a drift like a huge 
drifting...”

“let’s make sure that you know, since we have 
more and more people using it…we can update 
and like see how things go…Also, because maybe 
on a broader societal level, you have shifts those 
kind of things, maybe, I don’t know, eating or like 
living habits change.” 

In short, the purpose of including the unsupervised 
topic modelling in the service blueprint was to have a 
periodic feedback flow from conversations between 
peers to inspire the stakeholders to include new 
topics in the classifier or create new content. Some 
changes were applied in the blueprint to make more 
explicit this purpose.

Explore the concept of recommender 
systems for the retrieval of resources.

“the doctor can include these relevant 
documents, but with this recommender system, 
you could also make suggestions to the doctor, or 
to the patient directly of additional documents.”

If the information resources highlighted between 
care stages are saved as templates, we can apply 
recommender systems algorithms to suggest the 
clinicians’ resources to incrementally improve 
those templates. Through recommender systems, 
we could efficiently retrieve relevant resources for 
each patient based on the behaviours of previous 
users with a similar care path (Rocca, 2021). In this 
case, the recorded interactions such as anonymised 
searches and concerns could be used to recommend 
resources for specific care milestones of new users. 
For instance, if many Sarcoidosis patients searched 
repeatedly about Remicade (prescribed medication) 
after the diagnosis, the algorithm could suggest to 
the clinicians to include other existing resources 
related to Remicade after this specific care milestone 
(diagnosis). The doctors could then validate whether 
it is sensible to indeed include those resources in the 
template (Figure 7.4). 

The ML experts and researchers anticipated that 
when developing and validating the ML models 
within this service system, we should consider 
the cold start problem, specifically in the case of 
recommender systems. This issue consists of having 
limited behaviour data from the communities where 
we want to implement the service, especially in the 
pre-deployment stage. In recommender systems, we 
would need a large dataset of recorded interactions 
from past patients to accurately suggest resources. 
This can be particularly concerning in healthcare 

since missing out on information or not choosing 
accurate resources when recommending resources 
to the patient community can directly affect their 
health outcomes. 

“And then once you have more behavior then you 
can add like more fine-tuned recommendations 
and the chatbot tool…I would say like you should 
have the chatbot from the start because the 
chatbot doesn’t have this problem because it’s 
not like the chatbot proactively asks you for 
recommendations or tips…You go to ask the 
chatbot questions from the start.”

For that reason, it was decided that the service should 
first focus on accurate information retrieval based on 
the patients’ questions. Exploring the combination of 
content design and recommender systems seems 
more fitting as a promising direction for future 
research.

Desirability

It is difficult to quantify to what extent the proposed 
service system is desirable, especially due to the 
limited number of clinical experts who participated at 
this stage. However, I could extract some takeaways 
that elaborate on the desirable aspects of such a 
service system and what could be improved in future 
steps.

Figure 7.4: Possible future dashboard using recommender systems..
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Use care milestones to organize the 
provision of information support. 

The first clinical expert interviewed in the evaluation 
sessions found it highly valuable to incorporate 
the provision of specific information according 
to the care stages. Since the patients already fill 
in their personalised care plan together with the 
nurse practitioners, we could use the recurrent 
milestones in the care path to highlight different 
resources throughout the care timeline. It seems 
that this interaction could fit the current context 
and complement the eHealth application that the 
pulmonology department for interstitial lung diseases 
is already working on.

Clinical expert 1 - “They have a personalized care 
plan that they fill out with the nurses and I think 
you should integrate this all to 1 application and 
this would be very helpful because patients fill 
out their personal plan and... if they see from 
like your care paths that you created where they 
exactly are in their care path, that they could get 
specific information out of the tool, based on 
where they are, in what phase of the disease...”

Regarding the dashboard with the community 
overview of patients’ concerns, the clinical researcher 
mentioned that the care milestones could be more 
adequate criteria to represent the evolution of 
patients’ needs and doubts due to the unpredictable 
nature of the disease. In the prototype that was 

shown to the expert, I used “years after diagnosis” 
as the criterion to show the possible evolution of 
patients’ concerns (Figure 4.13). 

Clinical expert 1 - Participant: “would you be 
able to make… to change this to the location of 
the care path where the patient is in, because...
pulmonary fibrosis is a very heterogenetic disease 
like it’s not very predictable how the patients will 
progress within years...maybe after they started 
oxygen therapy.

Researcher: ”oh, like those milestones?”

Participant: “ yeah, milestones...to put in 
milestones...Maybe for Sarcoidosis the years 
would match”

It seems that for more unpredictable and variably 
progressive diseases it is better to measure the 
evolution of patient self-reported doubts according 
to care stages (Figure 7.5). The pancreatic cancer 
surgeon and nurse practitioner (Chapter 4) also 
shared that it would be more relevant to distribute the 
PX data according to the stage of the cancer, which 
also directly relates to the treatment that they receive. 
For instance, patients receiving palliative treatment 
or curative intent.  The different preferences for 
these criteria could be further investigated in future 
research directions.

Figure 7.5: Refinements in the dashboard for community overview of patient concerns.

Combine the dynamic provision of 
resources with symptom/side effect 
monitoring.

The clinical expert from the first evaluation session 
envisioned the opportunity to retrieve relevant 
resources when the patients report changes in their 
symptoms. In the current application that they are 
developing, the patients provide scores depending 
on the severity of their symptoms (e.g., cough, 
shortness of breath, fatigue, etc…). We could use this 
system in future developments to provide specific 
resources to deal with or alleviate specific symptoms 
and side effects when patients report that the 
symptoms or side effects are worsening. This would 
represent another way to combine patients giving 
input about their quality of life with the retrieval of 
relevant resources that contribute to patients’ self-
management. 

(Clinical expert Evaluation 1) “You could also 
uhm, put this information out when the patient 
fills out symptoms about cough, for example, so 
that methods to alleviate the cough will pop up 
when a patient has a worsening cough....”

Provided that the data inputs are not conflicting, 
different sub-services can co-exist together. 
Following the guiding principle of “Facilitate 
incremental adaptations of knowledge modules 
to the patients”, the designed service architecture 
should be flexible to soft launches of sub-services 
like this one that target the monitoring of a specific 
data category. 

Integrate existing applications and 
services into a unified architecture.

The clinical expert from the second session valued 
how the service architecture seamlessly unifies 
the provision of curated information resources, 
interactive search engines and a dynamic 
visualization of the patient needs. Future research 
could investigate how to unify and integrate better 
the features from different eHealth applications that 
are currently being developed at ErasmusMC.

(Clinical expert Evaluation 2) “I don’t know if we 
need an extra app for that, but I think…we should 
do something with the idea so the standardized 
information base which is easily accessible by 
patients…with linking the question because all 
the all the distinct parts of this already exists…
There’s already some chat bots, but this I think it 
brings it all nicely together and maybe we should 
see, not really need a different app, but there 
should be some way to improve patient-(care)
provider communication and learn from…what 
the patients need and what we think the patients 
need.”

Target adequately the individual and 
community overview in the dashboard.

Both clinical experts who participated in the 
evaluation sessions reported that the individual 
overview of patients’ concerns would fit in the 
workflows of nurse practitioners since they are the 
ones who currently answer those questions via 
phone or email. 

Moreover, both clinical experts aligned with the 
experts involved in the co-creation session on the 
need for the provision of information support based 
on the patient’s self-reported concerns. However, it 
should be researched further on how it fits within the 
work ecosystem of different departments. The clinical 
expert from the second evaluation session envisioned 
that a desk manager would control the community 
overview and update the resources in the repository, 
since specialist doctors and nurses would be too busy 
responding the individual doubts. It seems that it 
would be relevant to create a job position for curating 
and improving digital health support. This resonates 
with what a clinician mentioned in the first co-
creation session. Alternatively, clinicians could look at 
it as a periodic meeting, for instance, every 6 months 
when the ML engineer has updated the classifier.

 Ǫ Number 3 on blueprint

(Clinical expert Evaluation 2) - “because this 
(community overview) is more something I 
would see in a workflow, I mean the prior thing 
is more like a group health management…So that 
I wouldn’t fit that in a direct patient care flow..
There’s one person or two who has a couple hours 
per week to update the repository and to see what 
new topics are the most asked question that we 
don’t have information for…So that’s more, yeah, 
a content creator actually like like you would have 
for for the website or something…this (individual 
overview) I would integrate in the direct patient 
care…For example, the nurse practitioner that 
has, uh, for example, every two times a day at at 
lunch or at the end of the day has one hour to 
answer all these questions…”

(Clinician Co-creation session 1) - “So we see 
a strong role for nurses here (semi-automated 
system)…but we need a different profession…We 
need, you know, desk managers themselves that 
provide online care.”

The clinical expert also described that the topics 
within each category indicate better how to create or 
update the content in the repository. This is because 
the topics show more specific doubts and concerns, 
and the categories are more abstract. Therefore, 
the dashboard should also show the percentages 
of topics as in Figures 7.5 & 7.6. Furthermore, if 
the professionals are interested in one of these 
topics, they should be able to access the more 
representative reported concerns from the patients, 
which would appear anonymised. 
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“I would break it on topic because they get 
category is much maybe more interesting to 
categorize and say something for where are, but 
if you want to answer those questions, you need 
the topic...”

Use responses to individual concerns to 
expand the repository for the community.

 Ǫ Number 4 on blueprint.

Through data technologies, the nurses could not 
only answer specific concerns or forward them to the 
specialist doctor but also save them in the repository 
to feed the IR system. Then, the information retrieval 
system could provide those recommendations to 
other patients to prevent the patients from reporting 
similar concerns repeatedly when there are useful 
resources available. 

“Like you’re finding out where you don’t have 
enough information, so you have to supplement 
that information, from now on, so that you are 
not having always the doctors (answering)..”

Responsibility

Investigate the anonymisation of self-
reported concerns.

 Ǫ Number 5 on blueprint

Due to the sensitivity of the data and the possibility 
of containing different types of identifiable data, it 
would be necessary to explore how to detect sets of 
identifiable data in the text and delete them through 
automated ways. The self-reported doubts should 
be free of personal details that can be traced back to 
the patient. Future steps could explore computational 
techniques that warrant the anonymity of the 
patient’s concerns before they are added to the 
community overview.

“But the reality is some people vote very high 
trust in automated systems, and so they will put a 
lot of details in these reports...And some of those 
details can be personally identifiable…So you 
might want to consider a small step in the middle 
that anonymizes it.”

Figure 7.6: Refinements in the exploration of community concerns.

Collect search terms for content 
improvements.

 Ǫ Number 6 on blueprint

“the only pro on the other side of collecting 
all the search terms would be to well system 
improvement possibly and then also just having 
this tracking over time of all the different 
symptoms and other kinds of things...And maybe 
if there are lots of people researching bloating, 
you could even, even if they find information 
about bloating, you could give them even more 
information about bloating.”

The search terms also represent valuable information 
about the initial concerns or doubts that the patients 
expressed by patients. Even if they do find appropriate 
knowledge to solve their doubt, the search terms 
could indicate what topics the patients do more 
research about. The content could be then expanded 
or refreshed accordingly. These search terms could 
be used, together with the ratings, to rank the 
resources recommended by the patient community 
for specific care stages.

Focus on non-generative information 
retrieval first.

 Ǫ Number 7 on blueprint

Figure 7.7: Dashboard interface to respond to individual concerns and save responses in the repository.

The chatbot in the PX data collection module 
(Chapter 6) was envisioned as a tool to match the 
patients’ questions with existing curated resources 
from the repository. ML experts interpreted this as 
the technique of Retrieval-augmented generation 
(Martineau, 2023). This technique would be used to 
ground the responses of a Large Language Model 
(LLM) on a curated repository of resources (e.g., 
articles, videos, tips, etc…). 

“instead of having well the user just query 
documents instead they have a chatbot and the 
chatbot is powered by chatGPT and more or less 
they will indeed match the information in the 
question to documents and the chatbot will then 
retrieve the document and provide a sentence to 
provide the document to the user.”

An advantage is that it can provide a very seamless 
or conversation-like user experience where the 
patient writes a doubt and receives a document along 
with a generated explanation or a recommendation 
as if they were talking with their doctor or nurse 
practitioner. Through the LLM, the system could also 
justify the suggested resources, so the patients can 
more efficiently inspect and decide whether those 
resources are useful or not (Anand et al., 2023).

Eval. session with 2 ML Expert: “So for somebody 
who is not super familiar or critical, yeah…
Chatbots that generate content to some extent 
are way more practical, right?…I want to minimize 
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interaction into a more explicit search engine (Figure 
7.8) with some open-ended questions at the end to 
identify the missing gaps in the resource repository 
(Figure 7.9 & 7.10).

Protect patients’ agency over the data 
shared with medical professionals.

“it’s important that they’re aware if they’re 
engaging with the system that the doctor will be 
able to see this...because sometimes we over trust 
technology and we share things with technology 
that we wouldn’t share with others.”

Since some self-reported concerns might be intimate 
and sensitive, the service interface should allow the 
patients to clearly distinguish the interactions that 
will be anonymised and the questions that they want 
to share in an identifiable way. The interfaces should 
protect the patients from accidentally sharing some 
comments (Figure 7.9 & 7.10). 

friction for them to engage with these resources…
for them to feel that somebody is helping them 
or somebody or the system to some extent is…
going along with them... but where do you find 
the balance between making it more seamless, 
frictionless, but still making sure that the 
recipient is critically engaging with that content.”

A disadvantage of the conversational agent is that the 
patient community might overtrust the technology 
and share very intimate and sensitive data that 
they would have not shared through other types of 
interaction, which would have to be more carefully 
protected than search terms. 

“Is this chatbot using this particular LLM system 
going to be better than say a more basic search 
engine thing gets the same job done but then we 
only have to worry about protecting searching 
terms?”

Another disadvantage discussed with the clinical 
experts is that many clinicians would be reticent to 
accept a generative search engine. Some clinicians 
will not trust the responses generated by the LLM, 
as they would be concerned that the LLM might 
inaccurately convey the information they intended to 
communicate through the curated resources.

To avoid misleading the patient about what the 
chatbot can do, it was decided to transform the 

Figure 7.9: Report a concern anonymously.

Reminders 
of data 
anonymity.

Figure 7.8: Prototype of information retrieval 
system after evaluation sessions.

Retrieval of 
resources 
based on 
patients’ 
query.

Design a comprehensive data 
management plan for the service system.

“We have to specify where that’s gonna be…Who’s 
gonna have access to and how long it’s gonna 
live?...”

The ML experts commented on the considerations 
regarding data governance for such a service system. 
They mentioned that we would need to specify the 
data storing requirements, which include:

 ○ Where is the data stored? 

 ○  For how long the data will be stored?

 ○  Who will get access to the data?

The data storage would need to be localised at 
ErasmusMC and should only be accessible by the 
designated clinicians or clinical researchers once 
they have logged in to their work computers at 
ErasmusMC. Any data sharing with other institutions 
would raise the data restrictions.

“I think if you make it hyper-local, which would 
be the easiest …Then we would have to see 
what the requirements are, but for sure across 
institutions, it becomes more and more complex 
and very legally, and ethically more complicated.”

7.3 Conclusions.
The ML experts reported that the system seemed 
feasible with current state-of-the-art technologies. 
Nevertheless, the ML models should iteratively 
be developed, tested and validated through 
technical audits that ensure the performance of 
the computational model. The system should be 
investigated further in terms of the exact number 
of staff involved and expertise, and the period of 
maintenance that such a service would require.

The desirability for such a system was assessed by 
2 clinical experts and they valued how the system 
standardises information provision along the care 
path. They highlighted that the service features 
should be integrated within existing eHealth 
applications rather than becoming a new application.

The principle of responsibility was discussed with ML 
experts in terms of data privacy and governance, and 
with clinical experts regarding how the system adapts 
to clinicians’ workflow and role as communicators. 
To comply with ethical considerations around data 
privacy, the next steps should involve creating a data 
management plan that specifies how the data is 
protected following data governance regulations. 

Also concerning responsibility, the evaluation 
sessions showed that the system should focus first 
on accurate information retrieval and classification 
of patients’ concerns to incrementally improve 
the content. Then, we could investigate how the 
information retrieval system could apply generative 
large language models to make the provision of 
information more seamless and engaging for patients. 

Based on the clinical experts involved, dedicated 
professionals should curate the content in the 
platforms, taking into account the nurses’ and 
doctors’ observations. This opens new avenues for 
developing a job position for desk managers that 
focus on curating and standardising knowledge and 
resources for patients.

Figure 7.10: Confirming to share the concern.

Announce 
when data 
will be 
shared with 
clinians.
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Summary of the refinements in the 
service system vision.

The following illustration presents the final insights 
and recommendations of ML and clinical experts 
reflected in the proposed service system vision. 
This service system vision is included in the poster 
uploaded to the TU Delft repository together with this 
thesis report.

Community threads as a 

comfortable space to compare 

experiences.

ML engineer fneetunes the 

classifer of anonymised concerns 

and doubts.

Search engine to retrieve 

relevant resources and collect 

patients’ concerns that are not 

covered in the repository.

Dynamic knowledge provision 

to patients along their care 

journey or when they monitor 

symptoms.

Resource repository as a reliable 

roof for patients to manage 

their concerns and doubts in 

the care pathway.

Nurses control individual 

concerns and add the responses 

to patients as new resources�

knowledge for the repository.

Based on the community 

concerns0 the content creators 

or clinicians can improve the 

templates of resources for each 

care milestone.

Content creators and medical 

team to monitor the evolution 

of community concerns 

throughout care milestones.

Periodic topic modelling of 

community threads reviewed by 

researchers and clinical experts to 

refne classifer and repository.
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Chapter 8: Conclusion 8.1 Discussion
Topics of online patient stories from three 
different patient communities were analysed 
through a combination of human interpretation 
and computational analysis to reach a thematic 
categorisation of patients’ doubts and concerns. 
The topics and categories were visualized through 
an interactive prototype to engage clinical experts 
in a conversation about the findings and discuss 
meaningful opportunities for value creation. This way, 
the project iteratively identified, in collaboration with 
clinical experts, the design challenge: to create a 
service vision and modules that...

 ○ Foster self-reliance and shared perspectives of 
the patient community.

 ○ Facilitate incremental adaptations of 
knowledge modules to the patients.

 ○ Enhance dynamic guidance and clinician-
patient knowledge exchange.

 ○ Support the diverse coping styles and self-
confidence levels of the patients.

The iterative process of research and design with 
patient experience data resulted in a service system 
vision that enables the continuous improvement of 
information support throughout the care path. The 
envisioned service offering could be incrementally 
adapted to different departments at ErasmusMC 
and the eHealth applications that they develop for 
RPM (Norman & Stappers, 2015). The system aims 
to proactively learn from the patient communities 
to curate knowledge support and various resources 
during the care journey. 

Through community discussions, the patients can 
deal with problems that the clinicians might not 
have considered before. From the periodic analysis 
of these community platforms, we can continuously 
learn about the patients’ struggles in their daily lives 
and provide resources to improve the quality of care. 
Through this project, I posit that even when patients 
effectively engage in self-management through 
RPM, we should afford the patient community to 
recommend and highlight relevant resources and 
tips to their peers. Resilient RPM systems should 
creatively integrate individual and community 
perspectives to refine the support resources.

The data categories and the topics within those 
categories could be used to develop the content 
for comprehensive knowledge modules, which 
inform the patients along the care path. This 
research highlights the importance of standardising 
knowledge support in a way that can be repurposed 
and adapted for different chronic patient 
communities and can be incrementally improved 

based on the self-reported concerns of patients. 

Clinical experts highlighted the need for dynamic 
information support as patients navigate the 
care journey. Designing and curating knowledge 
support templates for specific care milestones and 
stages through ML techniques (e.g., classifiers and 
explainable information retrieval systems is proposed 
to enhance the efficiency of clinician-patient 
communications. The research showed that clinicians 
also find it relevant to be able to progressively 
discover the knowledge gaps from the patients’ 
self-reported concerns and improve their role as 
communicators. 

Furthermore, the project highlights the need to make 
knowledge resources accessible to patients with 
different coping styles and educational backgrounds. 
The project envisions that the knowledge is 
prioritised along the care path so that patients can 
review only a few simple resources, but if they need, 
they can prompt the search engine to dive deeper 
into the repository or explore what other patients 
rated as more useful.

8.2 Limitations
Creating comprehensive templates of 
information support for care milestones

From the co-creation and evaluation sessions with 
clinical experts, it seemed imperative to standardize 
the content and resources along the care path and 
to incrementally improve it based on self-reported 
concerns. However, the project did not thoroughly 
investigate how the templates of information 
resources would specifically change for each disease 
and the specific content that would be included 
in those templates. Carefully curating the care 
milestones that the templates should be based on 
and the content within those templates would require 
a longer collaboration with clinical researchers and 
clinicians who have the expertise to validate the 
quality and accuracy of the content. Nevertheless, 
the service concept suggests a preliminary way to 
standardize the provision of information support in a 
way that can be incrementally adapted and expanded 
within specific patient communities.

Usability and user experience of the PX 
data collection module.

Through the service interfaces created, I suggested 
that the service could connect the retrieval of 
resources from the patients’ queries with a flow to 
report your uncovered concern, in the case that the 
resources retrieved were not helpful. This flow and 
interface design could be investigated further to 
understand how to adequately engage patients in 
sharing their concerns. The community discussions 
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in the Community Appraisal module could spark 
some questions that are not covered in the repository 
and therefore the patient could reflect that in the PX 
data collection module. However, there is still a lot of 
room for research and development on how patients 
can effectively communicate their doubts in a digital 
environment and with IR systems.

8.3 Implementation & 
recommendations.
The proposed service system could be incrementally 
integrated within different eHealth applications that 
specific departments at ErasmusMC are developing, 
or within a self-monitoring eHealth application that 
ErasmusMC wants to release for the whole hospital. 
The service system should be initially explored as a 
new feature for a group of patients from a specific 
community (for instance, Sarcoidosis) in a controlled 
trial. Based on the insights from the evaluation 
sessions with clinical and ML experts, I could derive 
three phases of future developments.

Phase 1: The next phase of development of the 
proposed service system should focus on developing 
an accurate information retrieval (IR) system that 
provides resources to the patient community based 
on their self-reported doubts, and a classifier of 
self-reported doubts and concerns. Throughout 
this research period, we could investigate how to 
efficiently engage patients in sharing their concerns 
and experiences for the continuous improvement of 
the knowledge repository.

Phase 2: Once a convenient and engaging IR 
system has been technically validated and meets the 
relevant data privacy regulations, pilot studies could 
be carried out to test the performance of the service 
feature with groups of patients. 

If there is a significant number of patients using the 
system, I suggest the implementation of community 
support forums and threads, as shown in the module 
Community Appraisal. This way, we can start learning 
about what potential topics of content could exist 
through topic modelling.

Phase 3: Even though more distant in the future, 
coming research could focus on explainable large 
language models (Anand et al., 2023). The already 
precise IR grounded on a highly curated repository 
could justify its choices for knowledge resources 
to the patients and engage them in a seamless 
conversation. Furthermore, it seems promising to 
explore how recommender system algorithms (Rocca, 
2021) could be used to provide new knowledge 
resources to clinicians to create or include in the 
templates for each milestone.

Phase 1

Co-design of an information retrieval 

(IR) for the module of PX data collection.

P¢ data co��ection

Create a functional prototype of an 

IR system (query understanding 

and IR of relevant resources for 

self-reported doubts) & validate in 

a technical audit.

Develop and validate the classifier 

for search terms and reported 

concerns.

Automate and technically validate 

the anonymisation of patients’ 

self-reported concerns.

Iteratively test and improve the 

data collection flow through 

controlled studies to warrant�

patients’ agency over the data 

shared.

seamless and convenient user 

experience

Dynamic guidance

Combine IR system with symptomU

side effect self-management.

Outcome

Validated PX Data Collection 

module for pilot studies.

Phase 2

Improve the repository and classifier

P� data collection

Launch the IR system through pilot 

studies to collect representative 

data (uncovered concerns).

Update and curate the classifier 

with pilot data.

Community appraisal

Develop and moderate the 

community support module.

Dynamic guidance

Populate the repository with the 

responses and recommendations 

from nurse practitioners to 

patients.

Periodically improve topics and 

content in the repository Cetween 

pilot studies Cased on the 

classified searchers and self=

reported concerns (Unowledge 

gaps in the repository).

Outcome

Service can be deployed in 

the patient community as a 

large pilot.

Phase 3

Make IR system more personal, 

explainable and scrutable

P@ data collection

Explore LLM-based IR model that 

generates short explanations 

about why the system retrieves a 

specific resource.

Community appraisal & 

dynamic guidance

Improve topics and content based 

on the results from the periodic 

topic modelling of the community 

discussions.

Dynamic guidance

Research whether recommender 

system algorithms could be used 

to suggest to the patient 

community what resources to read 

based on searches and ratings.

Outcome

The support resources 

become highly personalised 

and understandable.



90 91

References

Ajami, S., & Teimouri, F. (2015). Features and application 
of wearable biosensors in medical care. Journal of 
Research in Medical Sciences, 20(12), 1208. https://doi.
org/10.4103/1735-1995.172991

Ajayi, S., Bowyer, T., Hicks, A., Larsen, J., Mailey, P., Sayers, R., & 
Smith, R. (2009). Getting back into the world: Reflections on 
lived experiences of recovery.

Alves-Oliveira, P., Lupetti, M. L., Luria, M., Löffler, D., 
Gamboa, M., Albaugh, L., Kamino, W., K. Ostrowski, 
A., Puljiz, D., Reynolds-Cuéllar, P., Scheunemann, M., 
Suguitan, M., & Lockton, D. (2021). Collection of Metaphors 
for Human-Robot Interaction. Designing Interactive 
Systems Conference 2021, 1366–1379. https://doi.
org/10.1145/3461778.3462060

Anand, A., Venktesh, V., Anand, A., & Setty, V. (2023). Query 
Understanding in the Age of Large Language Models 
(arXiv:2306.16004). arXiv. https://doi.org/10.48550/
arXiv.2306.16004

Baldassarre, B., Calabretta, G., Karpen, I. O., Bocken, N., 
& Hultink, E. J. (2024). Responsible Design Thinking for 
Sustainable Development: Critical Literature Review, New 
Conceptual Framework, and Research Agenda. Journal 
of Business Ethics. https://doi.org/10.1007/s10551-023-
05600-z

Baughman, R. P., Costabel, U., & du Bois, R. M. (2008). 
Treatment of Sarcoidosis. Clinics in Chest Medicine, 29(3), 
533–548. https://doi.org/10.1016/j.ccm.2008.03.012

Blei, D. M., Ng, A. Y., & Jordan, M. I. (2003). Latent dirichlet 
allocation. The Journal of Machine Learning Research, 
3(null), 993–1022.

Brown, T., & Katz, B. (2009). Change by design: How design 
thinking transforms organizations and inspires innovation 
(1st ed). Harper Business.

Dekker, E., Tanis, P. J., Vleugels, J. L. A., Kasi, P. M., & Wallace, M. 
B. (2019). Colorectal cancer. The Lancet, 394(10207), 1467–
1480. https://doi.org/10.1016/S0140-6736(19)32319-0

Dellarocas, C. (2003). The Digitization of Word of Mouth: 
Promise and Challenges of Online Feedback Mechanisms. 
Management Science, 49(10), 1407–1424. https://doi.
org/10.1287/mnsc.49.10.1407.17308

Dove, G., & Fayard, A.-L. (2020). Monsters, Metaphors, and 
Machine Learning. Proceedings of the 2020 CHI Conference 
on Human Factors in Computing Systems, 1–17. https://doi.
org/10.1145/3313831.3376275

Drent Marjolein, Crouser, E. D., & Grunewald, J. (2021). 
Challenges of Sarcoidosis and Its Management. New 
England Journal of Medicine, 385(11), 1018–1032. https://
doi. org/10.1056/nejmra2101555

Edvardsson, B., & Olsson, J. (1996). Key Concepts for New 
Service Development. The Service Industries Journal, 16(2), 
140–164. https://doi.org/10.1080/02642069600000019

EU-PFF. (2023, August 4). Consultation Guides - EU-PFF. 
https://www.eu-pff.org/consultation-guide/

Friedman, C., Rubin, J., Brown, J., Buntin, M., Corn, M., 
Etheredge, L., Gunter, C., Musen, M., Platt, R., Stead, W., 
Sullivan, K., & Van Houweling, D. (2015). Toward a science 
of learning systems: A research agenda for the high-
functioning Learning Health System. Journal of the 
American Medical Informatics Association, 22(1), 43–50. 
https://doi.org/10.1136/amiajnl-2014-002977

Giaccardi, E. (2020). Casting things as partners in design: 
Towards a more-than-human design practice. In H. Wiltse 
(Ed.), Relating to Things (pp. 99–132). Bloomsbury Academic. 
https://doi.org/10.5040/9781350124288.ch-006

Gillard, S., Simons, L., Turner, K., Lucock, M., & Edwards, C. 
(2012). Patient and Public Involvement in the Coproduction 
of Knowledge: Reflection on the Analysis of Qualitative Data 
in a Mental Health Study. Qualitative Health Research, 22(8), 
1126–1137. https://doi.org/10.1177/1049732312448541

Giunchiglia, F., & Shvaiko, P. (2003). Semantic matching. The 
Knowledge Engineering Review, 18(3), 265–280. https://doi.
org/10.1017/S0269888904000074

Glanz, K., Rimer, B. K., & Viswanath, K. (Eds.). (2008). Health 
behavior and health education: Theory, research, and 
practice (4th ed). Jossey-Bass.

Glanz, K., & Schwartz, M. D. (2008). Stress, coping, and health 
behavior. In K. Glanz, B. K. Rimer, & K. Viswanath (Eds.), Health 
behavior and health education: Theory, research, and 
practice (4th ed., pp. 211–236). Jossey-Bass.

Goodman, C., Mathie, E., Cowe, M., Mendoza, A., Westwood, 
D., Munday, D., Wilson, P. M., Crang, C., Froggatt, K., Iliffe, S., 
Manthorpe, J., Gage, H., & Barclay, S. (2011). Talking about 
living and dying with the oldest old: Public involvement in a 
study on end of life care in care homes. BMC Palliative Care, 
10(1), 20. https://doi.org/10.1186/1472-684X-10-20

Granovetter, M. (1983). The Strength of Weak Ties: A 
Network Theory Revisited. Sociological Theory, 1, 201–233. 
https://doi.org/10.2307/202051

Grönroos, C. (2015). Service management and marketing: 
Managing the service profit logic (Fourth edition). Wiley.

Guise, J.-M., Savitz, L. A., & Friedman, C. P. (2018). Mind the 
Gap: Putting Evidence into Practice in the Era of Learning 
Health Systems. Journal of General Internal Medicine, 33(12), 
2237–2239.https://doi.org/10.1007/s11606-018-4633-1

Gupta Strategists & Edwards Lifesciences. (2021). Prevent 
the next wave: Why labour-saving innovations are needed 
in healthcare and how an innovative ecosystem ena-bles 
progression.

Hancock, T., & Bezold, C. (1994). Possible futures, preferable 
futures. The Healthcare Forum Journal, 37, 23–29.

Heaney, C. A., & Israel, B. A. (2008). Social networks and 
social support. In Health behavior and health education: 
Theory, research, and practice, 4th ed (pp. 189–210). 
Jossey-Bass.

House, J. S. (1981). Work stress and social support. 
Addison-Wesley Pub. Co. http://books.google.com/
books?id=qO2RAAAAIAAJ 

Institute of Medicine (US) Roundtable on Evidence-
Based Medicine. (2007). The Learning Healthcare System: 
Workshop Summary (L. Olsen, D. Aisner, & J. M. McGinnis, 
Eds.). National Academies Press (US). http://www.ncbi.nlm.
nih.gov/books/NBK53494/

Joseph, A. L., Monkman, H., Kushniruk, A., & Quintana, Y. 
(2023). Exploring Patient Journey Mapping and the Learning 
Health System: Scoping Review. JMIR Human Factors, 10, 
e43966. https://doi.org/10.2196/43966

Jung, J. (2023). Developing Data-enabled Design in the 
Field of Digital Health [Doctoral thesis, Delft University of 
Technology]. https://doi.org/10.4233/UUID:28C38358-
A1CA-423C-97FB-841471138E56

Jung, J., Kim, K.-H., Peters, T., Snelders, D., & Kleinsmann, 
M. (2023). Advancing design approaches through data-
driven techniques: Patient community journey mapping 
using online stories and machine learning. https://doi.
org/10.57698/V17I2.02

Jung, J., Kleinsmann, M., & Snelders, D. (2022). A vision 
for design in the era of collective computing. Journal of 
Engineering Design, 33(4), 305–342. https://doi.org/10.1080
/09544828.2022.2050682

Kicken, H. (2023). Self-management tool for sarcoïdosis 
patients of the Erasmus MC using the datadriven ‘Patient 
Journey Community Mapping’ approach. https://repository.
tudelft.nl/islandora/object/uuid%3Ac46585b1-4fe0-4099-
bc81-7746a8620931

Kinter, E. T., Schmeding, A., Rudolph, I., dosReis, S., & Bridges, 
J. F. P. (2009). Identifying patientrelevant endpoints among 
individuals with schizophrenia: An application of patient-
centered health technology assessment. International 
Journal of Technology Assessment in Health Care, 25(1), 
35–41. https://doi.org/10.1017/S0266462309090059

Levine, M. N., Alexander, G., Sathiyapalan, A., Agrawal, A., & 
Pond, G. (2019). Learning Health System for Breast Cancer: 
Pilot Project Experience. JCO Clinical Cancer Informatics, 3, 
1–11. https://doi.org/10.1200/CCI.19.00032

Liu, W., Zhu, T., Mao, W., Zhao, Z., Guo, W., Yang, X., & Ju, Q. 
(2022). Semantic Matching from Different Perspectives 
(arXiv:2202.06517). arXiv. http://arxiv.org/abs/2202.06517

Magyari, R., & Secomandi, F. (2023). Service blueprinting 
for better collaboration in human-centric AI: The design 
of a digital scribe for orthopedic consultations. https://doi.
org/10.57698/V17I3.04

Manteghinejad, A., & Javanmard, S. H. (2021). Challenges 
and opportunities of digital health in a post-COVID19 
world. Journal of Research in Medical Sciences : The Official 
Journal of Isfahan University of Medical Sciences, 26, 11. 
https://doi.org/10.4103/jrms.JRMS_1255_20

Martineau, Kim. (2023, 22). What is retrieval-augmented 
generation? IBM Research Blog. https://research.ibm.com/
blog/retrieval-augmented-generation-RAG

Mayer, M. (2012). Seeking What Matters. The Patient - 
Patient-Centered Outcomes Research, 5(2), 71–74. https://
doi.org/10.2165/11632370-000000000-00000

McManus, R. J., Mant, J., Franssen, M., Nickless, A., Schwartz, 
C., Hodgkinson, J., Bradburn, P., Farmer, A., Grant, S., 
Greenfield, S. M., Heneghan, C., Jowett, S., Martin, U., Milner, 
S., Monahan, M., Mort, S., Ogburn, E., Perera-Salazar, R., Shah, 
S. A., … Banerjee, T. (2018). Efficacy of self-monitored blood 
pressure, with or without telemonitoring, for titration of 
antihypertensive medication (TASMINH4): An unmasked 
randomised controlled trial. The Lancet, 391(10124), 949–
959. https://doi.org/10.1016/S0140-6736(18)30309-X

Murray, L., Gopinath, D., Agrawal, M., Horng, S., Sontag, D., 
& Karger, D. R. (2021). MedKnowts: Unified Documentation 
and Information Retrieval for Electronic Health Records. 
The 34th Annual ACM Symposium on User Interface 
Software and Technology, 1169–1183. https://doi.
org/10.1145/3472749.3474814

Murray, S. A., Kendall, M., Boyd, K., & Sheikh, A. (2005). Illness 
trajectories and palliative care. BMJ, 330(7498), 1007–1011. 
https://doi.org/10.1136/bmj.330.7498.1007

Murray-Rust, D., Nicenboim, I., and Lockton, D. (2022) 
Metaphors for designers working with AI, in Lockton, 
D., Lenzi, S., Hekkert, P., Oak, A., Sádaba, J., Lloyd, P. (eds.), 
DRS2022: Bilbao, 25 June - 3 July, Bilbao, Spain. https://doi.
org/10.21606/drs.2022.667

Noah, B., Keller, M. S., Mosadeghi, S., Stein, L., Johl, S., Delshad, 
S., Tashjian, V. C., Lew, D., Kwan, J. T., Jusufagic, A., & Spiegel, B. 
M. R. (2018). Impact of remote patient monitoring on clinical 
outcomes: An updated meta-analysis of randomized 
controlled trials. NPJ Digital Medicine, 1, 20172. https://doi.
org/10.1038/s41746-017-0002-4

Norman, D. A., & Stappers, P. J. (2015). DesignX: Complex 
Sociotechnical Systems. She Ji: The Journal of Design, 
Economics, and Innovation, 1(2), 83–106. https://doi.
org/10.1016/j.sheji.2016.01.002

Oh, H., Rizo, C., Enkin, M., & Jadad, A. (2005). What is eHealth 
(3): A systematic review of published definitions. Journal of 
Medical Internet Research, 7(1), e1. https://doi.org/10.2196/
jmir.7.1.e1

Pevnick, J. M., Fuller, G., Duncan, R., & Spiegel, B. M. R. (2016). 
A Large-Scale Initiative Inviting Patients to Share Personal 
Fitness Tracker Data with Their Providers: Initial Results. 
PloS One,11(11), e0165908. https://doi.org/10.1371/journal.
pone.0165908

Porter, M. E. (2009). A strategy for health care reform—
Toward a value-based system. The New England Journal 
of Medicine, 361(2), 109–112. https://doi.org/10.1056/
NEJMp0904131



92 93

Rakers, M. M., Os, H. J. A. van, Recourt, K., Mosis, G., 
Chavannes, N. H., & Struijs, J. N. (2023). Perceived barriers 
and facilitators of structural reimbursement for remote 
patient monitoring: An exploratory qualitative study. Health 
Policy and Technology, 12(1). https://doi.org/10.1016/j.
hlpt.2022.100718

Rand, L., Dunn, M., Slade, I., Upadhyaya, S., & Sheehan, M. 
(2019). Understanding and using patient experiences as 
evidence in healthcare priority setting. Cost Effectiveness 
and Resource Allocation, 17(1), 20. https://doi.org/10.1186/
s12962-019-0188-1

Rocca, B. (2021, December 10). Introduction to 
recommender systems - Towards Data Science. Medium. 
https://towardsdatascience.com/introduction-to-
recommender-systems-6c66cf15ada

Sanders, E., & Stappers, P. (2012). Convivial toolbox: 
Generative research for the front end of design. Bis.

Secomandi, F. (2012). Interface Matters: 
Postphenomenological Perspectives on Service Design 
[Doctoral thesis, Delft University of Technology]. https://
doi.org/10.4233/UUID:57E33F9A-B634-4CB2-BAD0-
8C5B35F7AE65

Sharma, V., Eleftheriou, I., van der Veer, S. N., Brass, A., 
Augustine, T., & Ainsworth, J. (2022). Modeling Data Journeys 
to Inform the Digital Transformation of Kidney Transplant 
Services: Observational Study. Journal of Medical Internet 
Research, 24(4), e31825. https://doi.org/10.2196/31825

Siegel, R. L., Miller, K. D., & Jemal, A. (2019). Cancer statistics, 
2019. CA: A Cancer Journal for Clinicians, 69(1), 7–34. 
https://doi.org/10.3322/caac.21551

Sikka, R., Morath, J. M., & Leape, L. (2015). The Quadruple 
Aim: Care, health, cost and meaning in work. BMJ Quality 
& Safety, 24(10), 608–610. https://doi.org/10.1136/
bmjqs-2015-004160

Somashekhar, S. P., Sepúlveda, M.-J., Puglielli, S., Norden, A. 
D., Shortliffe, E. H., Rohit Kumar, C., Rauthan, A., Arun Kumar, 
N., Patil, P., Rhee, K., & Ramya, Y. (2018). Watson for Oncology 
and breast cancer treatment recommendations: Agreement 
with an expert multidisciplinary tumor board. Annals of 
Oncology: Official Journal of the European Society for 
Medical Oncology, 29(2), 418–423. https://doi.org/10.1093/
annonc/mdx781

Sood, S., Mbarika, V., Jugoo, S., Dookhy, R., Doarn, C. R., 
Prakash, N., & Merrell, R. C. (2007). What Is Telemedicine? 
A Collection of 104 Peer-Reviewed Perspectives and 
Theoretical Underpinnings. Telemedicine and E-Health, 
13(5), 573–590. https://doi.org/10.1089/tmj.2006.0073

Staniszewska, S., Haywood, K. L., Brett, J., & Tutton, L. (2012). 
Patient and public involvement in patient-reported 
outcome measures: Evolution not revolution. The 
Patient, 5(2), 79–87. https://doi.org/10.2165/11597150-
000000000-00000

Steinhubl, S. R., Muse, E. D., & Topol, E. J. (2015). The emerging 
field of mobile health. Science Translational Medicine, 
7(283), 283rv3. https://doi.org/10.1126/scitranslmed.
aaa3487

Sun, Y. (2023). SDAE-A toolkit for developing remote patient 
monitoring in social, daily activity and related emotion: 
A study in colorectal cancer patients during the follow-
up phase in the Netherlands. https://repository.tudelft.
nl/islandora/object/uuid%3A20f83703-dd02-4cdd-
9dbbc9d678c67b99

Sushil, M., Suster, S., & Daelemans, W. (2021). Are we 
there yet? Exploring clinical domain knowledge of BERT 
models. In D. Demner-Fushman, K. B. Cohen, S. Ananiadou, 
& J. Tsujii (Eds.), Proceedings of the 20th Workshop on 
Biomedical Language Processing (pp. 41–53). Association 
for Computational Linguistics. https://doi.org/10.18653/
v1/2021.bionlp-1.5

Van Kollenburg, J., & Bogers, S. (2019). Data-enabled design: 
a situated design approach that uses data as creative 
material when designing for intelligent ecosystems. 
(Doctoral dissertation, Eindhoven University of Technology, 
Eindhoven, the Netherlands).

Van De Walle Ms Rd, G. (2023, May 19). Serrapeptase: 
benefits, dosage, dangers, and side effects. Healthline. 
https://www.healthline.com/nutrition/serrapeptase#what-
it-is

Ward, N. (2019, April 30). Mapping common service 
design patterns - Service Transformation. https://
servicetransformation.blog.essex.gov.uk/2019/04/30/
mapping-common-service-design-patterns/

Warrington, L., Absolom, K., & Velikova, G. (2015). Integrated 
care pathways for cancer survivors—A role for patient-
reported outcome measures and health informatics. Acta 
Oncologica (Stockholm, Sweden), 54(5), 600–608. https://
doi.org/10.3109/0284186X.2014.995778

Wiering, B., de Boer, D., & Delnoij, D. (2017). Patient 
involvement in the development of patientreported 
outcome measures: A scoping review. Health Expectations: 
An International Journal of Public Participation in Health 
Care & Health Policy, 20(1), 11–23. https://doi.org/10.1111/
hex.12442

Wit, M. P. T. de, Abma, T. A., Loon, M. S. K., Collins, S., & Kirwan, 
J. (2014). What Has Been the Effect on Trial Outcome 
Assessments of a Decade of Patient Participation in 
OMERACT? The Journal of Rheumatology, 41(1), 177–184. 
https://doi.org/10.3899/jrheum.130816

The World Health Organization Quality of Life (WHOQOL). 
(2012). Retrieved 7 March 2024, from https://www.who.int/
publications-detail-redirect/WHO-HIS-HSI-Rev.2012.03

Zhang, R. (2023). Towards Coherent and Effective Self-
Management during the Post-Diagnosis Stage: Vomo: 
An application empowering individuals with Pulmonary 
Fibrosis. https://repository.tudelft.nl/islandora/object/
uuid%3A1cf84fad-1b3d-4f0c-9538-46a3ca5e76b9

Zhao, J., Zhan, W., Zhao, X., Zhang, Q., Gui, T., Wei, Z., 
Wang, J., Peng, M., & Sun, M. (2023). REMatching: A Fine-
Grained Semantic Matching Method for Zero-Shot 
Relation Extraction (arXiv:2306.04954). arXiv. https://doi.
org/10.48550/arXiv.2306.04954



94


	Chapter 1 : Introduction
	1.1 The problem context.
	1.2 Research questions.
	1.3 Stakeholders
	1.4 Design approach
	Chapter 2 : Theoretical background

	2.1 Using patient experience data from online patient support groups.
	2.2 Intersecting 3 Patient Communities.
	2.3 Enhancing the experience of receiving and providing care.
	Chapter 3: Mapping collective needs and concerns

	3.1 Methodology
	3.2 Results: Interim data categories.	
	3.3 Reflection
	3.4 Conclusion
	Chapter 4: Exploring findings and opportunities with clinical experts.

	4.1	Methodology. 
	4.2 Incremental changes in the co-creation materials and definition of design challenge.
	4.3 Outcomes
	4.4 Conclusions
	Chapter 5: Service concept ideation

	5.1 First exploration: service offering map of the online patient support groups.
	5.2 Second exploration: service offering map for RPM service systems.
	5.3 Third exploration: creativity session with designers.
	5.4 Conclusion
	Chapter 6: Service concept development

	6.1 Service system concept.
	6.2 Proposal overview
	Chapter 7: Evaluation and refinements in the service system vision.

	7.1 Methodology
	Chapter 8: Conclusion

	8.1 Discussion
	8.3 Implementation & recommendations.
	References



