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ABSTRACT

Patient-Reported Outcome Measures (PROMs) are increasingly used in h@hkhitensis demonstrates how a value-based design approach can lead to more

to incorporate the patient’s perspective into clinical decision-making and to asuppéfective healthcare tools. By aligning the design process with the real-w

the broader goals of Value-Based Healthcare (VBHC). PROMs are standardiz@dlies of both patients and professionals, the proposed solution offers a

guestionnaires that collect data directly from patients about their symptomsaltprakityve to traditional PROMs. It improves the patient’s experience and su

of life, and functional status. While PROMs can theoretically improve individoedazbregoals of VBHC by enhancing the quality and ef ciency of care.

support internal and external quality control, and contribute to scienti ¢ research, their

current implementation often fails to meet these goals. Common issues include Tdvispaseatrch contributes to the growing eld of design for healthcare by shc

engagement, poor integration into clinical work ows, limited relevance to indosdiesign and value-based methodologies can address complex challenges

consultations, and a lack of meaningful use by healthcare professionals (HCPsktoncept has the potential to be adapted for other patient groups and clinical
offering a scalable and sustainable approach to improving patient-centered ca

This thesis explores how PROMs can be redesigned to increase their value for patients,

care organizations, and the healthcare system, speci cally focusing on their use in Shared

Decision Making (SDM). Using the Values that Matter design approach, the research

identi es key stakeholder values (patient-centeredness, quality, and ef ciency) and

translates these into concrete design criteria. Three concept directions were developed and

evaluated through a combination of literature review, expert interviews, and two

co-design sessions with Multiple Sclerosis (MS) patients and their HCPs. LIST OF ABBREVIATIONS
The nal concept, a digital consultation preparation tool named Coprio, was ¢ Al Ar_ti cial Intelligepce
for further development. This tool allows patients to report symptoms, identify | DMT Disease Modifying Treatment
discussion topics, and receive a consultation summary. The tool is integrate HCP Healthcare professional
existing patient app and electronic health record systems, ensuring that pati MS Multiple Sclerosis
healthcare professionals can prepare for consultations effectively. Coprio als PRO Patient Reported Outcome
fgatures such as sympto_m s_eventy tracking and Al-generated consultation no PROM Patient Reported Outcome Measure
aim to enhance communication, engagement, and relevance for SDM. :

RQ Research Question
The tool was evaluated against a set of design criteria and stakeholder valu SDM Shared Decision Making
considered to support SDM by helping patients voice their concerns, sympt ul User Interface
preferences, enabling HCPs to conduct consultations more effectively, and impre VBHC Value Based Healthcare
The tool also addresses key barriers identi ed in literature, such as usability cha VtM Values that Matter

the lack of integration into existing work ows.
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Chapter 1

INTRODUCTION



1.1 BACKGROUND Although PROMSs are currently being implemented in almost all areas of healtt
value and impact are increasingly becoming a point of discussion. A range of |
1.1.1 PATIENT-REPORTED OUTCOME MEASURES reported on, such as usability issues, low compliance rates, and non-use by H
Traditionally, in healthcare, much attention has been given to scanning results dBiabjeuitivest al., 2023).
measurements about a patient’s physical state . Based on this, physicians would decide how
patients were doing (Krogsgaard et al., 2021). In the past decades, patient-ce
has become increasingly important (Gibbons et al., 2016). This links to the Va
Healthcare model (VBHC) that aims to increase value for patients and care org EXAMPLE
(Teisberg et al., 2020). This is done by using resources ef ciently and sustaina
become less freely available due to increases in people who need care and GESSET[aeRER=RyARVIEF (0] (o RV o] 0= Ta N (=Too) V=T R le i g =M1 o)
available healthcare professionals (HCPs), time, and money. Within the VBHCE =16 Elol=lqa (=1 =1 e [STaAN (S To UTE=S B B 1 = o [[1{o) g 11\ A =14
is essential for the quality of healthcare to include the patient’s perspective (Teig g (@1 2RTe1¥1[s Bielell 5o g B{or=1alallale =51 F] [858= 1[0 Mg lo) /=10y [STa 1 &

2020). A Patient-Reported Outcome Measure (PROM) is a tool that can facili constraints. However, Janine experiences the impact
demand. PROMs are standardized questionnaires that gather data directly fro of her surgery in a way that goes beyond these cﬁgcal _
without interpretation or interference from care professionals or others (Krogsgd (eSS g SR 1R (VM= 86 E WA (0 VAR L TR [0 [515 lrefyﬂ.\
2021). This data can include symptoms, quality of life, and functional status (SSe)Y/=1{{ele) Cle BN RTINS o ST 2I2{0)\Y/ S olo1 U] o =5,

et al.,, 2021). PROMs are conducted in different ways, such as on paper or add value. A holistic view of her
Nowadays, however, they are often conducted using digital questionnaires, w recovery could be constructed.t
be considered part of the realm of digital health technologies. directly asking the patient abo ,\\
her quality of life and ability [/
PROMSs have not always been used in healthcare. The rst PROMs were introdSSS (el e[=lg o] da IRel=Tg 1T = Te i\ [ S5
1960s and were directed towards mental health (Churruca et al., 2021). Howe
were not intended to measure patients’ perspectives on their health routinely
for use in research, such as in clinical trials that assess the effectiveness c
(“Guidance for Industry: Patient-Reported Outcome Measures: Use in Medic
Development to Support Labeling Claims: Draft Guidance,” 2006). Currently,

Figure 1, Janine lling in a PROM questi
about daily activities

clinical tests, and objective measurements gather complementary data ar 5 e Janine also experienced some
unique information about a patient’s health situation (Krogsgaard et al., 20: E problems (Figure 2). Although Janine
time, PROMs have become more routinely used for supporting clinical decisi \ ; ‘ lled in the PROMs when asked, the
comparing results between health-care organizations and to use as a base X\ | /"7 results were never discussed with her.

improvement and evaluations (Black, 2013). ‘ ' Janine’s care team still only focused
on the clinical outcomes and did not
'nt[ﬁgrrnaste her PROM data into her

Figure 2, Janine experiencing PROM p'ro : . )
treatment plan, leaving Janine feeling

unheard.
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1.2 RESEARCH QUESTION

In this thesis, the following research question (RQ) will be answered:
RQ1: How can PROMs be redesigned to increase their value for patients,

In this Master thesis, problems related to PROMs will be identi ed and tackleatdeonizations, and the care system?
design perspective. The thesis topic was initiated by Panton. Panton is a design agency

that designs products, systems, and services for and with healthcare partners. Panton has

close relations with healthcare organizations and professionals to better desigrﬂ.fogthETHODO LOGY
Concerns related to PROMs from the healthcare eld were brought up to Panton, leading

to this assignment.

WHY USE A DESIGN APPROACH?

A design approach would be suitable for this problem related to H
Digital health technologies, such as monitoring applications and P
have a low chance of successful integration with the healthcare syst
caused by a mismatch in needs and values (Birnbaum et al., 2015
2007). Where healthcare has traditionally focused on understanding i
and the effectiveness of care processes and medication, design, &
centered design speci cally, is a discipline that has developed met

tools to understand needs and values of stakeholders. Design and h
have always had an overlap in interest in the design of healthcare

and technologies. More recently, the two disciplines have increasingl
together on designing digital health technologies, care practices, and
A notable example of this in the Netherlands is the work of desig

Panton. However, the integration of design methodologies in the dg
the healthcare sector remains dif cult. New healthcare technologi€
be based on Evidence-Based Design, where the evidence is mai
on randomized controlled trials (Smits, Kim, et al., 2022). Design r
typically does not include randomized controlled trials, but has vario
ways to collect valuable insights, focusing more on wellbeing and ex
of patients and healthcare professionals, using for example interviews
studies. This thesis will consider these different views and presents §
shows the opportunities and challenges of a design-based approa
healthcare problem.

From the perspective of the healthcare domain, there is a need for VBHC. T
seen in several policies and an increase in scienti ¢ publications about this
(Damman et al.,, 2020). PROMs are meant as a way to implement VBHC. |
it can be challenging to implement VBHC if it is unclear which values are at
large number of different applications of PROMs in healthcare increases this
Therefore, to nd the value of PROMs, we need to know what value entails fc
HCPs, and the care system. The next section will explain in more detail what ty,
could play a role.

1.3.1 AMETHODOLOGY COMBINING HEALTHCARE, VALUES AND
DESIGN

As the topic of this thesis is to research and improve the value of PROMs for p
organizations, and the care system, an approach that includes both digital h
values would be appropriate. Such a method was created by Smits et al. (Smits
al., 2022), called “Values that Matter” (VtM). This method aims to capture the v:
stakeholders experience and allow the designer to evaluate the impact of the i
of a new technology. Central to the approach is the construction of value framevw
frameworks can be described as the view a group of people in a speci c conte
their morals, including their values and how these values are experienced (S
et al., 2022). The impact of introducing a new technology can then be obsen
on the changes in a value framework. This impact is measured in the moral n
technology, based on Mediation Theory (Verbeek, 2015). Moral mediation m
technology shapes our values and moral choices, acting as a mediator betwe
and the world (Verbeek, 2015). Therefore, the VtM approach gives us insig!
values at stake, how a new technology possibly in uences these values, and c«
to design with values in mind.

6
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DEFINING VALUE

The triple value healthcare model of VBHC can be used to de ne the
of values that will be used to represent values of the care system (Ja

2018).

&

0

Personal Value

The rst value that should be considered is Personal Val
which is the direct value for the patient (Jani et al., 201§
Needs and expectations of the patient should be taken in
account when delivering care. Thereby, it is important to n
only consider objective clinical outcomes, but also subject
outcomes, for example retrieved from PROMs, to nd o
what is most important to the patient (Jani et al., 2018).

Technical Value

The second value is Technical Value. This means that t
outcomes and costs of any (technical) intervention should
considered: the absolute and relative value of it (Jani et g
2018). For example, if a solution is as cost-effective as possi

Allocative Value

The third value concerns the total population: the Allocati

Value. Here, it is important to consider and divide resourc
in order to meet the needs of the entire population as mu
as possible (Jani et al., 2018). Therefore, individual a

population needs should be balanced. It often is not possil
to provide an individual with everything they need, when t
rest of the population needs to use resources as well (Ja
al., 2018).

1.3.2 STRUCTURE

REFRAME

Figure 3, Values that Matter framework (Smits et al.

This thesis will use the VtM approach, and its structure will be based on the de
speci ed in this approach. VtM uses three phases: Explore, Conceptualize, anc
which can be used multiple times in a design process in a way that best ts
process (Figure 3).
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In thexplore phasthe current value framework is investigated through several quéstines/ork impacted by the introduced technology. Base

related to value change: on this, insights on the moral mediation of technology c:
be found.

1. What values are important for the actor?

2. What de nition is given to each value? Following the VtM approach, it is necessary to know t

3. What is the relative importance of each value? values of all stakeholders (patients, care organizatio

4. How is each value speci ed in norms? and the care system) before we start designing a soluti

5. How is each value experienced? to one of the problems with PROMs. Therefore, the projé
started with several explore phases. Subsequently, the

Questions directly retrieved from (Smits, Ludden, et al., 2022) of PROMs was redesigned in a conceptualize phase a

it was evaluated how stakeholders are in uenced by t
The answers to these questions can be found by conducting several types oingoghictiah of possible solutions in an anticipate phase.
research recommended for value-sensitive design, such as interviews, contex?R@plsirage already used in practice, the value framewc
and diaries (Smits, Ludden, et al., 2022). When answering these questions, it isagezabtdiscovered in the explore phase re ects the imp
have de nitions of the terminology that is used. First of all, “values” can be de rddfas:téehnology and allows us to see how current PRO
beliefs people have, especially about what is right and wrong and what is most imptstahe VBHC model. In this thesis, an alternative
in life, that control their behavior (VALUES | English Meaning - Cambridge Dictiomgmgved solution based on current PROMs will b
n.d.). Secondly, “norms” are de ned as everything that is necessary to be able totredlizedd which allows comparing the value framework
value in practice (van de Poel, 2013). the new solution with the existing PROM technology.

In theonceptualize phadke value framework is considered while designing a Rggure 4 shows the structure of this thesis . As can be se¢
technology. This can be done in two ways: by considering the established valuedivaivievadiaknond model was used for the process. Since
or creating a preferred value framework to inform the new design. Based on tesealttfeguestion is very broad, a broad explore phase
in the framework, norms should be constructed or gathered from the empiricalstasearthidentify the most important topics to focus on a
Then, design criteria can be constructed based on the norms, which results iade liet ttie research question. This allowed the resea
criteria that can be used to design new technologies that t to the values of its stakéleofdassble and thorough where it mattered most. T
(Smits, Ludden, et al., 2022). conceptualize phase again took a broadening perspecti
to nd possible answers to the research question. Throu
In thanticipate phasthe soft impacts of technology are investigated. This can beawsdesign sessions, the process could narrow to prese
in a pilot study where a prototype of the new technology is used in the same pattgyxpasand answer to the research question at the e
researched in the explore phase. Instead of a prototype, visuals or other ways @b thesthdsss.
the concept can also be used. The same ve questions as in the explore phase should be
asked, in order to be able to compare the value frameworks (Smits, Ludden, et al., 2022).
After the empirical research, the initial value framework can be compared with the value

8 INTRODUCTION



(Veg broad)
RESEARCH QUESTION

What are PROMs2 ~~ What values RO
and norms are
Which problems existe Steiakae

How do the How to
concepts improve the
impact values concept?
and needs?

What is the
What are the most  What are the design goal?
important aspects based takeholders:
on expert interviews? perspectives?

EXPLORE CONCEPTUALIZE

REFINED REFINED REFINED
RQ RQ CONCEPT

(UHimate)
RESEARCH QUESTION 3 CONCEPTS

Figure 4, Thesis structure
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Chapter 2

EXPLORE PHASE

PART 1 - BROAD CONTEXT

The rst explore phase aims to gain insight into the use and application of PROMs and
identify problems in a broad context. This will be done by a literature review and several
interviews with PROM experts. Four main goals of PROMSs will be identi ed. Existing
solutions are brie y discussed. A value analysis will be done on the literature and expert
interviews to nd the current impact of PROMs and identify the most important issues.
This chapter will end with a value framework that can be used to re ne the research
guestion and choose a focus in one of the four PROM goals.



2.1 LITERATURE REVIEW

This section aims to understand the context and impact of PROMs. For this, a literatur
conducted through Google Scholar, using keywords such as “PROM?”, “problems
“development”, “use”, “compliance”, “impact”, “value”, and “VBHC”. A broad vi
considered, but speci c attention was given to Dutch studies to make later co
of value frameworks of Dutch participants more reliable. The Dutch life cycle
Q and relevant problems will be mapped out. This section will conclude with al
?:4- § of the PROM life cycle and corresponding problems.
o Q
% ‘.\9& 2.1.1 GOALS AND FEATURES
«© A | Types of PROMs
PROMSs are used in almost all areas of healthcare, ranging from |
“.,\Q\e“‘s that prepare patients and HCPs for a recurring clinical visit to PROI
s\eev" evaluate a short hospital stay. This also means that many different
PRO’s used are used in healthcare. Nevertheless, these PROMs can be split up
. . groups: generic and condition-speci ¢ PROMs.
In generic

Dail o

PROMs . e Generic PROMgther data relevant to multiple patient groups, maki
it possible to compare a large group of patients in different con
(Churruca et al., 2021). A well-known example of a generic PROM is

5D, developed by the Dutch organization EuroQol (“EuroQol--a New

for the Measurement of Health-Related Quality of Life,” 1990). This
has ve questions that evaluate a patient’s health, mobility, self-care, a
pain, and mental state. Figure 5 gives an overview of all patient-reported

(PROs) that can be asked in a generic PROM (Kharroubi et al., 2022).

ys)
Cognition
6\)\I~\°s

Condition-speci ¢ PROBI® used to gather data about speci ¢ patient groups.

example of a condition-speci ¢ PROM is the EORTC QLQ-30. This PROM was

by the European Organization for Research and Treatment of Cancer. This PRC(
used for all patients with cancer, but also for speci ¢ types of cancer by adding mo
questionnaire (Churruca et al., 2021). Other examples of disease groups that use con

PROMs are respiratory, cardiovascular, and mental health illnesses (Churruca et al., 20
Figure 5, Patient reported outcomes in generic PROMSs, based on Kharroubi et al., 2022

EXPLORE PHASE - BROAD CONTEXT 11



B | PROM goals

PROMs can have different purposes within generic and condition-speci c PROMs.
PROMs are generally used for four different goals (Figure 6). Sometimes, a PROM is used
simultaneously for multiple goals. This section will explain the four types of goals.

s Diagnostics Evaluate policies Ealista BOEe
decision-making 9 P treatments decision making
Improving Internal quality External quality
individual care control control
Selriragement Msnifaring Comparing Idenhfyu?g best C.Iclure path.
teams practices decision making

Figure 6, PROM goals

By being aware of the different goals of PROMSs, it is possible to see that the value of
PROMs is likely different for each goal. Although needs may be different for PROMs used
for scienti ¢ research compared to PROMs used for individual care improvement, the tool,
being PROMSs, stays the same. When reviewing problems related to PROMs in the next
chapter, it is good to keep in mind that a distinction in goals is not always made when
reporting these problems in the literature.

Assess treatment
effectiveness

Scientific Access care
pathways and
research S

Generate
knowledge
about diseases

12
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IMPROVING INDIVIDUAL CARE

PROMs contribute to improving individual care. They ca
help patients understand their health status and progress a
encourage them to actively particsetitenanagement

HCPs can use the same information to gain insight into 4
patient’s health status and usentloisitty them better

and todiagnosediseases better (Field et al., 2019; Porter
et al., 2016). During consultations, PROMs can be used t
identify topics of conversation and tosfeaniéthtiecision
making(SDM) (Quik, 2022). When used for individual care
improvement, PROMs can be implemented before, during
and after a treatment, or for a more extended period during
complete care path (Quik, 2022).

INTERNAL QUALITY CONTROL

PROMs are used for internal quality control, for example t
evaluate treatmerdsdnform policgn a care organization

and care system level (Churruca et al., 2021). Furthermore, c
organizations can use PROM outcomes about internal qualit
tocompare departments or teamsompare themselves to
other care organizations (Quik, 2022). Policies inside the ca
organization can also be evaluated for quality improvement
andbest practicesan be identi ed (Quik, 2022).

EXPLORE PHASE - BROAD CONTEXT

EXTERNAL QUALITY CONTROL

PROMs are used for external quality control. In those cases, PROMS can
be used for external transparency by comparing results nationally (Quik,
2022). The outcomes of these PROMSs are shared Witre¢he public.
insurance compantzmn then decide based on these outcomes and
contract speci c care organizations. Next to care insurance companies,
healthcare inspectors or policymakers also look at PROM outcomes for
decision-making, @atents can make an informed deaisourt

which hospitals they want to be treated in (Quik, 2022).

SCIENTIFIC RESEARCH

PROMs play a role in scienti ¢ research. For example, PROMs have
been used desess treatment effectiveness, care pathways, and

care delivery modéGhurruca et al., 2021). If appropriate PROMs

are used, different outcomes between two treatments can be noticed,
which can be used in the assessment of those treatments (Krogsgaard
et al., 2021). For example, the Patient-Centered Outcomes Research
Institute (PCORI) uses data from PROMSs to research best practices and
treatments in the health care sector (Schamber et al., 2013). PROM data
can also be used for making guidelines within care organizations and
togenerally contribute to knowlealgeut certain types of diseases

(Quik, 2022).

13



2.1.2 PROM LIFE CYCLE, IMPACT AND PROBLEMS measure. Tools such as the Dutch “Zorginstituut Nederland” toolbox assist w
This section outlines the PROM life cycle, discussing its phases, impacts, and miepiéeates.and application. Additionally, validated databases provide organiza
The insights presented are based on recent review papers (Figure 7), supplentEntadge of options to choose from (Quik, 2022). After a PROM is selecte
by additional literature and of cial reports from the Netherlands to capture therentested, often through pilot studies, to ensure their suitability for the intende
prevalent and pressing issues. The PROM life cycle, including its impact and problems,

is summarized in Figure 7. This section helps to get a basic understanding of AliteiPse@ting a PROM, there is an integration step. This step involves creatin

process and gives insight into relevant issues. that translate PROM outcomes into meaningful data for healthcare provic
instance, a scoring system must de ne thresholds for acceptable results, whi
A | Development Phase tested before full-scale implementation takes place (Quik, 2022).

The development phase occurs at the start of the PROM life cycle. Typical of this phase
is the care and effort that is being put into ensuring the creation of validated,Nsventheless, there are some problems connected to the implementation pha
PROMs. Partly, this is because PROMs are often developed for scienti ¢ purpreasowétivays used as intended, with some applied to populations or conditior
patient and HCP involvement being critical to ensuring their relevance and valithgy(@eile not validated, reducing their effectiveness (Krogsgaard et al., 2021,
2022; Terwee et al., 2018). Including a representative sample of the target papuQibr). Additionally, the high implementation costs, including IT systems a
helps to ensure the PROM is comprehensive and comprehensible. HCPs furthfeess aee issgni cant barriers for healthcare organizations (Quik, 2022).
relevance and comprehensiveness during the development process (Terwee et al., 2018).

C | Use Phase
Validation is a vital step in the development phase. A widely used method for validiatibe ithing phase, the use phase, PROMs are used to gather patient data.
Consensus-based Standards for the selection of health status Measurement Iinstagmenistered varies, ranging from paper-based methods to digital platfo
(COSMIN) (Mokkink et al., 2019). This method includes evaluating content, sirectuesys, either in-person or via phone (Silveira Bianchim et al., 2023). Digite
consistency, and responsiveness, as well as de ning methodological requiremenishf@stleenail or app-based questionnaires, are increasingly popular for thei
research validating PROMs (Mokkink et al., 2019). Once validated, PROMs arastbessen of use (Rutherford et al., 2016). Regardless of the mode of deliv
databases like the COSMIN database, PROMIS, and PubMed, where they are sttoessibkagni cant differences in the quality of data collected (Rutherford et :
for research and clinical use (COSMIN, n.d.). So overall, PROMs are constrddtecefare, the most cost-effective option is often chosen.
structured and controlled way during the development phase.

However, many issues often hinder the use of PROMs. There are barriers
However, the development phase is not without its challenges. One signi cant is®ielésigne and procedure of PROMSs, such as unreliable internet access or |
growth in the variety of PROMs. New PROMSs are frequently created for differategigtier(Silveira Bianchim et al., 2023). Additionally, the length and comple:
groups or conditions, without reusing existing PROMs. This leads to an unuogpestsemyaires, repetitiveness in questions, or overlapping PROMs cause p
variety of PROMs, complicating standardization and integration efforts (Quik, 2€82% to drop (Porter et al., 2021; Silveira Bianchim et al., 2023). Furthermore,

in PROM compliance rates are present across different demographic grouy
B | Implementation Phase in uenced by factors such as age, ethnicity, and socioeconomic status (Hutch
The second stage, the implementation phase, is also conducted in a careful an®6d2irSlgthmber et al., 2013). This could be due to the design and procedure
manner. The implementation of PROMs involves selecting and integrating them into care
work ows. Care organizations must rst de ne their goals and the PROs they wish to

14 EXPLORE PHASE - BROAD CONTEXT



There are too many PROM s are being

different PROMs, used in the incorrect
leading to patient group
unwanted variety (Krogsgaard et al.,
(Quik, 2022) 2021)

IDENTIFIED PROBLEMS

,@ Anew PROM is A study is set up to The validated PROM The hospital selects
@ developed validate the PROM ends up in a PROM a PROM
database
@ 2 @ ‘

7]

S

£

a

T

=

=

z

[

a

Figure 7, PROM life cycle with impacts and problems

The costs of
implementing a new
PROM are very high
(Quik, 2022)

PROM Implementation

The PROM is

infegrated in existing

systems

5

More data, without
increase in workload
(Silveira Bianchim et al.,
2023)

Technical issues.
Q:

‘('Zur‘é,givfer‘sf’ure
uninterested in using
PROM:s (Quik, 2022)

Caregivers forget fo ask
for consent in using

Patients with multiple
health probl

PROM s are considered
to be effective, but they
are not in practice
(Silveira Bianchim et al.,
2023)

PROM outcomes are
biased, because of
response bias (Quik,
2022)

Patient group PROM
results are discussed

internally

In practice, PROM data
is rarely used to failor
treatments or improve
services (Damman et al.,
2019)

Treatments or policies
are improved

Possibly reduces
healthcare costs due
to less hospital days,
emergency department
visits and
hospitalisations (Basch
etal, 2016; Demed:s et
al, 2021)

Evaluate treatment
effectiveness, care
pathways and care
delivery models.
(Churruca et al., 2021)

Inform policies
(Churruca et al., 2021)

Improve quality of
care (Porter et al., 2016)

More effective
treatments (Porfer et
al,, 2016)
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Other problems are connected to the motivation of patients. It is not always madieeclssretsystem. Therefore, a value analysis and expert interviews will be |
patients what the relevance of lling in PROMs is (Silveira Bianchim et al., 2028teDthiee this focus.
patients simply feel too ill to Il in questionnaires (Unni et al., 2024). Furthermore, the
content of PROMs can emotionally upset patients, leading to negative feelings surrounding
the completion of PROMs (Silveira Bianchim et al., 2023). 2.1.3 EXISTING SOLUTIONS
The challenges identied in the previous section are widely recognized v
The nal cause of problems in the use phase of PROMs is the involvement, lezaltickaoé sector. Therefore, solutions have been proposed and implemented
involvement, of HCPs. Many HCPs are uninterested in using PROMs or forg¢hdeenssiees. This section explores existing approaches to solving the problen
patients to use PROMs (Quik, 2022). Furthermore, results from PROMs are rot RR@lts based on a short review of relevant literature and reports, utilizing
discussed with patients, reducing their possible positive impact and demotivatirguphtiaatsPROM,” “Design,” “Usability,” “Relevance,” “Improvement,” “Solutic
to Il in more PROMs (Silveira Bianchim et al., 2023). “Innovation”. Learning from existing solutions aids the design process by provi
into effective strategies and points of improvement.
D | Evaluation Phase
The last step in the PROM life cycle is the evaluation phase. This phase ass¢ssesl¢tiees and technological advancements
relevance, validity, and effectiveness of PROMs and what the PROM outcome®neeanoioinent issue in PROM implementation is the oversupply of differen
quality management. In the Netherlands, the “Zorginstituut Nederland” toolbox |pealifteo overlap in questionnaires. Zorginstituut Nederland developed a PRC
guidelines for evaluating the validity of PROMs, ensuring that PROMs continui® tadavest this problem, as mentioned in the previous section (Quik, 2022). T
their goals and provide reliable data (PROM-toolbox: Tools Voor de Selectie En Brepmassiggs care institutes to limit the number of PROMs in use, promote stan
van PROMs in de Gezondheidszorg, n.d.). in ICT and data exchange, and facilitate sharing results among care organi:
reduce overlapping PROMs (Quik, 2022). It includes a general guide, an imple
Challenges in this phase include a limited understanding of how PROMs aclugote ttzeid a web application designed to streamline PROM integration. Th
intended outcomes and the lack of systematic integration into care systems. Beneghasities that it is important to apply patient involvement throughout the
problems and technical complexities further make it more dif cult to tailor treatfrantsedection to evaluation, and stimulates the use of user-centered design |
improve care services (Damman et al., 2019; Silveira Bianchim et al., 2023). Aeditianadlyaccessibility and usability (Quik, 2022).
low response rates and demographic differences in PROM participation can introduce
bias, which could affect decision-making and treatment evaluations (Unni et aSi2da4y, the Linnean Initiative, a national group promoting Value-Based He
While some studies suggest that PROMs can reduce healthcare costs, evidemprevidebdools such as a selection guide for generic PROMs to standardize an
economic bene ts remains inconsistent (Basch et al., 2016; Silveira Bianchim ettlakir2088). This initiative puts emphasis on collaboration of HCPs to accel
implementation of PROMs.
E | Conclusion
While PROMs have the potential to transform healthcare by enhancing Teaiendlogical advancements also address PROM challenges, notably
engagement and improving outcomes, signi cant challenges exist throughoutGoenpliterized Adaptive Testing (CAT) PROMs (Churruca et al., 2021). C/
cycle. What becomes clear from this literature search is that there are manysysibtamsuch as the widely used Patient-Reported Outcome Measure Informe
related to PROMs at different stages. To nd a solution to increase the value ofFRONUS, or PROMIS-CAT), use Item Response Theory to adapt questions
it is necessary to focus on a goal or a problem that is important to patients, H@Bentmgrior responses (Churruca et al., 2021; “Handbook of Modern Item
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Theory,” 1997). This approach reduces unnecessary questions while maineifsiog placement, wait times, and the quality of HCP-patient relationships (L

diagnostic accuracy. COSMIN supports CAT-based PROMs as they enhanc2024fient

experience by offering fewer but more relevant questions (I'm Looking for Available

Outcome Measurement Instruments « COSMIN, n.d.). Although these design improvements aim to solve important problems of PR
primarily focus on increasing compliance rates. It is questionable whether

Although these guidelines and technological advancements are useful, theyconhplainte rates increases the value of PROMs, because it does not solve

to solve problems in the development and implementation steps of the PROMd#gaeasyclderefore, other solutions should be explored.

Therefore, they are not enough to address the most important challenges surrounding

PROMs. C | Conclusion
Despite these efforts, most solutions address isolated aspects of PROM-relate
B | Design improvements rather than covering the complete picture. They focus on aspects of the PROM

A second type of solution is design improvements. These often aim to increase tbe nedpahsd stakeholders. It is uncertain if these solutions correspond with the
rates, for example by improving usability. Bartas, a master’s student at TU Delhetatsioédll stakeholders involved. Therefore, there is an opportunity to invest
on improving PROM use for HIV patients through a card game that educatedhpasidréad value-based approach to the problem might provide a more holistic
about PROMs and their bene ts (PROMis for Quality Care | TU Delft Repository, 2023).

While the game showed potential for increasing motivation and response rates during

small-scale evaluations, its long-term effects and applicability to other patient groups

remain uncertain (PROMis for Quality Care | TU Delft Repository, 2023).

Another design solution is a Multimedia PROM (mPROM). mPROMs incorporate visual
and auditory elements, reducing reliance on text. Azad et al. developed the Multimedia
Adaptation Protocol (MAP) to guide the creation of MPROMSs (Azad et al., 2024). Their
prototype included images and audio narration, aiming to reduce patient anxiety and
increase engagement. However, the prototype has yet to undergo extensive evaluation
(Azad et al., 2024). Patients preferred completing PROMs at home and stressed the
importance of not increasing time investment, while HCPs expressed concerns about
increased workload and emphasized the need for a more standardized solution (Azad et
al., 2024).

Other strategies to improve response rates include noti cations, personalized invitations,
reminders, and incentives, which have been shown to enhance patrticipation in web surveys
(Sammut et al., 2021). In clinical settings, integrating PROMs into patient work ows has
shown promise. For instance, a touchscreen interface in an Australian oncology clinic
allowed patients to complete PROMs in waiting rooms. Their responses would then be
integrated into clinical reviews. Participation rates were in uenced by factors such as

EXPLORE PHASE - BROAD CONTEXT 17



Patient-centeredness is achieved by incorporating several sub-values linked

2.2 VALUE ANALYSIS LITERATURE value, including autonomy, engagement, and equality.

The literature review in this chapter will conclude with a value analysis and a\oi@rormaw is an important value, as Quik (2022) describes. To reach this s
of identi ed issues. This helps to identify themes in the literature and can thergbateegtsdshould have the ability to have a say in decision-making (shared res
the process of selecting a focus topic within the context of PROMs. Schwartz'aritlesaif-imlanage their disease (self-reliance) (Quik, 2022). This autonomy is fi
values provided a foundational understanding for extracting values from the &tgrptuted by transparency and clear communication between care professi
review. Schwartz (2012) identi es six key characteristics of values: they are palieistsi¢@uik, 2022; Teela et al., 2021). Furthermore, engagement must b
to emotions, refer to desirable goals, transcend speci ¢ actions and contextsresdize aagonomy (Printza, 2022). Other aspects necessary to reach the value
decision-making criteria, are ordered by importance, and guide behavior whercegl®radhness are that activities must be relevant to the patient and have a cle
These characteristics were used to identify values in the literature review. (Terwee et al., 2018).

Equality is another important sub-value in the overarching value of patient-cer
2.2.1 CODING PROCESS When the patient group is well represented, the care system gets a better ¢
An inductive coding process was used for the value analysis, based on the revealthob88 effectiveness and quality (Silveira Bianchim et al., 2023). To re
papers in Section 2.1. To identify values within VBHC, Personal Values, Technezplaliiji@ajues such as accessibility, safety, and usability need to be taken int
and Allocative Values were taken into account. The text was scanned for seellgi@sl et al., 2024; Silveira Bianchim et al., 2023; Terwee et al., 2018).
that explained reasons for implementing PROMs and explanations of benets and
implications. The literature review was coded using an inductive coding proBegs9uaitty
Taguette software, followed by axial coding to group labels into three overarchii@p@aeesnd value theme is quality. Quality ensures PROMs enable preventive
patient centeredness, quality, and ef cidin@se overarching values encompasscare (Krogsgaard et al., 2021; Porter et al., 2016). This theme correspond
sub-values and norms, highlighting needs in PROMs (Figure 8). Allocative Value type of the VBHC model because this value allows the healthc
to apply a solution to a group of patients rather than individuals.

2.2.2 KEY VALUES Quality is reached through important values such as scienti ¢ integrity and eng
Figure 8 shows three identi ed value themes, with their corresponding sub-valueScimtieaattegrity is important for quality when PROMSs are used for research (
sub-value, it is indicated which stakeholder holds these values, if this was mentan@Dir®jh8imilar to realizing equality for patient-centeredness, the same sub-\
reviewed literature. The three identi ed value themes are patient-centerednesiragealiging quality based on PROM implementation. Any PROM or future alte

and ef ciency. Some sub-values are relevant within multiple value themes. PROM needs to be accessible and have good usability, and it needs to be rele
to get useful data that can be used to realize good quality (Mokkink et al., 20:
A | Patient Centeredness Bianchim et al., 2023; Unni et al., 2024).

The rst value, patient-centeredness, emphasizes bene ts for patients, care institutions,

and the broader healthcare system by taking a patient-centered stance. ThEngfagament is also important in realizing quality because it leads to mc
corresponds with the Personal Value type of the VBHC model, as these valdeansangncy and good communication are also important sub-values that col
re ect direct value for patients. reaching quality throughout the care system.
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Figure 8, Overview of values retrieved from the literature review, black means identi ed in the literature review
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C | Ef ciency

The last value theme, ef ciency, underpins quality and patient-centered care by reducing
resource waste. This theme corresponds with the Technical Value type of the VBHC model,
because it focuses on measurable values such as time and costs.

Important sub-values of ef ciency are cost-effectiveness, usability, and accessibility. Most
importantly, implementations of PROMs or future alternatives need to be cost-effective
and relevant (Porter et al., 2016; Unni et al., 2024). In order to have ef cient PROMs or
alternatives to PROMSs, their use needs to be effective as well and lead to good engagement.
For this, accessibility and usability are again important. To reach good engagement,
communication between HCPs and patients is also necessary (Teela et al., 2021).

Technical issues occur Accessibility
2.2.3 PROBLEM CATEGORIES Current way of PROMs are not accessible Accessibility
During the analysis of values in the literature, problems related to PROMs _ .
. . . . . - Patient has to answer the same questions Engagement
identi ed. Figure 9 presents a categorization of these problems, dividing then

PROM s are too long or too complex Usability

groups: the design and procedure of the PROMs, HCP involvement, and fact
to the patient’s internal motivation. The overview also shows which values are
impacted, which are sub-values mainly related to patient-centeredness and ef =~ pROBLEMS INHERENT TO CAREGIVER ENGAGEMENT

HCP does not motivate patient Engagement
2.2.4 CONCLUSION Patients do not get enough support from HCPs Communication
The literature highlights neglected values in PROM design and implementation,  PROM ouicomes are not discussed with patients Shared responsibility
in patient-centeredness and ef ciency. Looking at the identi ed values, PRC  {cpis not mofivated about PROMSs T

become more relevant, purposeful, and accessible, with greater focus on com

transparency, and shared responsibility. For ef ciency, PROMs must improv
accessibility, engagement, and cost-effectiveness. Finally, enhancing quality < [ U LSS LU UL S L L L

on strengthening engagement and scienti ¢ integrity, particularly among HCPS  pyiicnts do not feel the need to fillin PROMs Figate

o . . . Patients feel too ill to fill in PROMs Self-reliance
It is important to note that these factors are associated with the broad view on F

are, therefore, still at risk of only identifying problems that lie at the surface of tl
Furthermore, the relative importance of each value is dif cult to nd in the Iilt:(,araturs'ae.O ,  orobl h orobl reqori dval
Therefore, expert interviews are needed to discover this. gure 9, DVerview of problems, with problem categories and vaiues

Patients do not know what happens with their data Transparency
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2.3 EXPERT INTERVIEWS

To compare the ndings from the literature research to PROM use in practice and identify
which topics are most relevant to address, semi-structured interviews with experts were
conducted. The aim of the interviews was to learn about PROM use in practice, identify
problems related to PROMs, and con rm important values of experts, including their
relative importance.
Table 1, Participants expert interviews

2.3.1 METHOD other, and the thickness of the line shows how often this relation was made.
The interview questions were prepared with the VtM approach in mind (Smits, wetdesisggned in total. Similar to the literature review, patient-centeredness, ¢
al., 2022). Different questions were prepared for each interview to match the pagficifantg'were identi ed as the main themes. Codefatithe-tenterédnéss
expertise. The questions could be categorized into three categories: PROM usewegratiécgioned most often (n=45), follQuedity)y(ri=36) andef ciency
value-related questions, and vision of the future. The interview questions can lfe=f80pd in
Appendix A.

A | Patient-centeredness
Four semi-structured interviews were conducted through video calls with six eXRetes/énoce” (n=26) and “Shared responsibility” (n=23) were mentioned most
four different hospitals. An overview of participants is given in Table 1. Ethicatheppeovedcording to P1, P2, P4, P5, and P6, the most important goal of PRC
was given by the ethical committee NES UT — nr 240781. Participants were sesti@uttigg@improving individual patient care. An important context where this is
information sheet and consent form, which can be found in Appendix B. If conseésiDiatunioly consultations. P1 eXplainketljke to say that, for the hospital, PROM:s
yet given digitally at the beginning of an interview session, oral consent was asgedtmlamdtended for use in the consultation room. The PROMs that are bein:
given. Participant 3 did not give permission to use direct quotes in the thesis. Tharsmfeoused on shared decision-making.” - P1
were annotated during the sessions.

SDM falls in the category of shared responsibility in this analysis. Shared re
The interviews were transcribed in Microsoft Word and deductively coded usingcan be de ned as a situation where patients and HCPs both show initiative
ATLAS.ti. The coding labels were based on those retrieved from the literatureoresuéat®on. Patients are responsible for voicing important topics and pref
value analysis. Additional labels were added where necessary. Anonymized 8otk while HCPs are responsible for asking about important topics and stimul:
translated from Dutch to English using ChatGPT. Patients and HCPs can use PROMs in consultation rooms to know more ab

important for the patient. Furthermore, patients are encouraged to think about

want to discuss beforehand and are expected to participate more in the decisi
2.3.2 FINDINGS process. However, in practice, this does not seem to be the caske. &k explail
Figure 10 shows an overview of the ndings. The grey areas indicate how oft#atpadiests still have doubts about whether they are even allowed to ask qt
was mentioned in relation to the other values. The outer circle shows the exactimecdreswifation. [...] It seems so obvious that you can do that, but not everyo
mentions. The inside of the circle shows which values were mentioned in relatibatfo-e@th
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In addition to using PROMs for SDM, experts talked about the general procedure and
bene ts of PROMs. Patients get sent a PROM several days before their hospital visit,
which they have to complete. Patients are asked questions about their quality of life, pain
levels, medication, and more. If these results are used during consultations, SDM can be
improved, and HCPs can have a more holistic view of the patient’s health status, leading
to a better quality of care. P1 illustrated this advantdirRGINAREMseurage

patients and doctors to think ahead about certain issues. They come into the consultation
better prepared. Healthcare providers can also prepare for the consultation more
effectively in advance.” - P1.

However, there are many examples where PROMSs currently hinder the
experience of the identi ed values. P6 describes two examples of problems
related to relevafiEer a trauma center, it is mandatory to collect EQ-
5D-5L data one year after the trauma. We do this because it is required, for
quality control purposes. While this is useful, we know that many patients
do not actually complete the survey since they have long moved on. [...] For
patients with prostate cancer, a PROM is often requested. Sometimes, the
patient is treated in a different hospital but still receives the questionnaire.
However, the survey is not intended for use in the consultation room; its main
purpose is benchmarkinglh-tHe8e cases, data from PROMs is not

used to improve individual care, but patients are still burdened with the
guestionnaires. This hurts the main value of patient-centeredness.

B | Quality

“Quality” (n=36), “Relevance (n=26), “Engagement” (n=19) and “Holistic

Care” (n=16), were mentioned most often in the category “Quality”. Regarding

relevance and holistic care, P2 méntiengdmary goal [of PROMs] is

shared decision-making, but it is actually an essential part of diagnostics, just like
blood values and imaging. If that is not the case at all, the question is whether you should
even use a PROM for that condiwditti’ H2 quote, P2 explains that PROMs add

unique information about a patient’s health status, allowing HCPs to get a more holistic
view. However, P2 also believes that PROMs should not be used in every situation; each
condition must be checked to determine if the PROM is relevant.

Figure 10, Values found during expert interviews
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The quality of the data of PROMs also depends on who is able to it in. When aP&&@ailsility prepare the consultations, but this takes time and is not easy if th:
is bad, some patient groups are excluded from the data generation, leading to beiseristatg PROM dashboards. During consultations, HCPs often do not sho
and decision-making. HCPs also have their concerns about the quality and validihed?B&# results, making it more dif cult to discuss them. HCPs indicate tha
They like clinical data more, as P6'gxginsenting PROMS] is not a priority. Homié challenging to use PROMs and that they also nd it dif cult to use them for S
monitoring is, because it helps reduce the burden on healthcare and clinical alsaquegmantsmportant role. P6 emphasizes this in the fiR&@M) rgsates]

are more in demand. With everything going on, this has not been given prioritghsalld isengegy easy to review. You should be able to see it at a glance, witl
focus within the professional associafiois. mifdset also in uences engagement,go over it beforehand. That way, you avoid the issue of not having enough ti
as HCPs are not motivated to implement and send PROMSs to patients. consultation.” - P6

C | Ef ciency
In the category “Ef ciency” (n=30), “Relevance” (n=26), and “Engagement” (n219)3afelPLICATIONS
also mentioned often. Ef ciency and relevance are closely related, with exampEspamtsintdlked about the values patient centeredness, quality, and ef ciency.
PROM design and HCP involvement. P6 highlights that there are currently toatiemrgenteredness, relevance and shared responsibility are important. Simt
PROMs, which burden patients and HCPs. Thereforé\\Rih gjayupegis? ROMS, there are several barriers that prevent the presence of relevance and shared r
you need far fewer PROM questionnaires. This simpli es many things, such &mEshbtseefore, would like to see these values improved. Quality is an
maintenance. It takes much less time and burdens patients much less.” - P6  value as well, because it ensures that PROMs add Allocative Value to the c:
PROMs can add value by being an essential part of diagnostics and giving i
Although engagement and quality are connected, as previously explained, engagatiest’s health status. But because HCPs have a limited view of what PRC
and ef ciency are also closely connected, especially when looking at it fromuaadHi@Pand they question the validity of the data, PROMSs are limitedly used b
perspective. Several participants mentioned that implementing and using PROMervawsd experts therefore want to change this attitude of HCPs. Finally, ef
up much time and effort from HCPs. Consequently, their engagement is relativbly impr&d. The experts expect changes to be made to the work ow of PRC
saysHealthcare providers already have a lot on their plate, and shared decision@Risgeadgiective.
extra pressure. If you could offer training that discusses when it is truly bene cial, you can see
where it should be applied. This way, you are not giving providers the impressidiigiheg fHegiaes an overview of all problems identi ed during the expert intervie
constantly being asked to do more, but rather showing them how to deliver molaleibtoghatealue labels found in the literature review and expert interviews. T
care to the patient. [...]. Currently, it is a collection of fragmented tasks that take tuwerabe divided into three groups: the design and procedure of the PR«
create pressure for healthcare providers.” — P4 involvement, and factors related to the patient’s internal motivation.

However, engagement from HCPs differs within functionSTR6ugkpkhias: Expert insights reaf rmed that PROMSs could signi cantly enhance consultatior
nurse, you can also hold consultations, and this is where PROMs t in perfectly.facifitatiagpreparation and SDM. However, barriers such as limited HCP inv
specialist conducts the consultation, so there is no additional step where the patisunit crargtteddning, and usability issues undermine their effectiveness.

see the internist. You can tell that the nurse specialist approaches discussing thiemuesingnP&@» use around consultations could bene t individual care and
differently, with a more holistic view, whereas the internist focuses on what tdeya mpiafitystfor broader applications like quality control and research. Notal
important.”- P6 involvement, a critical factor in uencing patient motivation, remains underexplc
According to P4 and P5, engagement is in uenced by usability issues. HCP$tesiunsend warrants closer attention.
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Figure 11, Problems found during expert interviews

2.4 CONCLUSION

To conclude Explore Phase Part 1, a value framework was constructed ba
information from Explore Phase Part 1, using the ve questions of the VtM-app

What values are important for the actor?
What de nition is given to each value?

What is the relative importance of each value?
How is each value speci ed in norms?

How is each value experienced?

alrwbdNpE

Questions directly retrieved from (Smits, Ludden, et al., 2022)

Creating a value framework allows us to assess stakeholders’ values that re ec
state and use of PROMSs. By re ecting on the relative importance of these valu
they are currently experienced, a preferred value framework can be built that st
a new PROM solution. Findings from both the literature and interviews were
framework is depicted in Figure 12.

While these values and norms offer a clear value framework, the current impler
PROMs often fails to meet them. Patient-centeredness is hindered by usability
and insuf cient HCP involvement. Quality is compromised by data biases
engagement, and ef ciency suffers from fragmented communication and st
work ows.

A challenge of this framework is that it highlights many different values, makin
to identify the root problem of PROMs that needs to be addressed to increas
The problems are rooted in factors related to the design and procedure of PR
involvement, and patients’ motivation, but are also spread over the four differ
goals. However, the expert interviews provided a clear focus within these goal
care improvement was seen as the most important goal of PROMs. Therefore,
individual care improvement will be the focus of the next chapter.
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Figure 12, Value framework Explore Phase
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2.5 REFINED RESEARCH QUESTlON The identi ed values, Patient-Centeredness, Quality, and Ef ciency, highlight

importance of using PROMSs for individual care improvement (Figure 13), one
Re ecting on the introduction of this thesis, the research question that needddnto dsk PROM goals which is both relevant to patients and prioritized by h
addressed was: systems.

How can the value of PROMs be improved for patients, care organizations, Howdlrercaeveral issues persist: unclear responsibilities for discussing PROI

system? lack of awareness about using PROMs in consultations, limited use of PRO
HCPs, and design shortcomings that hinder patient engagement and under

This question is very broad and does not guide towards a clear root problem thdthesedshallenges reduce the Patient-Centeredness, Quality, and Ef ciency ¢

be solved to increase the value of PROMs. However, based on insights from tAentiéerataia factors in uence this: the design and procedure of PROMs, HCP ir

review and expert interviews, the research question can be re ned. Through thisne set@rmctal patient factors. Thus, the re ned research question is:

the context of PROM use was examined, along with the values they currently support,

gaps in their effectiveness, and challenges in implementation and use. RQ2: How can the design and procedure around PROMs, HCP involvement
patient motivation be improved to increase the value of PROM use for in
improvement?

RQ2 outlines key areas for intervention and speci es the context for improving

The following section will investigate the factors in uencing PROM value for
care improvement.

Figure 13, Individual care improvement versus patient population care
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Chapter 3

EXPLORE PHASE

PART 2 - INDIVIDUAL CARE

Based on the re ned research question, the second part of the explore phase can be
started. This part will dig deeper into the context of PROMs surrounding individual
care improvement and medical consultations. Results from the expert interviews will
be used. Additionally, literature research will be done to nd important factors related
to this context. To conclude part 2 of the explore phase, a new value framework will be
made, and the research question will be further re ned.



B | Shared Decision Making

3.1 PROM CONTEXT FOR INDIVIDUAL CARE PROMs are also used to facilitate SDM, which is the second sub-goal. In thi

IMPROVEMENT

PROMs are used before and during consultations to identify important factors f
(Field et al., 2019). This makes it possible to choose treatments that are of the r
the patient, therefore contributing to VBHC. Most of all, PROMSs facilitate comrn

There are several sub-goals within the goal of PROMSs used for individual care impebveerepgtients and HCPs (Field et al., 2019; Quik, 2022). By clearly showing
which will be explained in this section. This detailed overview will help undersfatie hibvess on the patient’s life, HCPs could be encouraged to consider tr
PROMs are used for individual care improvement and can help identify a furipenspmmive when discussing treatment options (Field et al., 2019; Teela et

within the context of PROMSs.

3.1.1 GOALS AND FEATURES

PROMSs can also provide an opportunity to talk about expectations of treatment
and help HCPs and patients to set realistic goals together (Field et al., 2019).

C | Monitoring
When PROMs are used for individual careThe third sub-goal is patient monitoring. Gathering data over a more extend
improvement, there are four subgoals for helps to gain insight into the progression of a disease, or even a lack of progre:
which they are used: diagnostics, Sharedet al., 2016). Especially for chronically ill patients, this could be a good approa
Decision-Making, remote monitoring, treatments to the needs of a patient. Therefore, PROMs could be a valuable tc
and self-management (Figure 14). adjustments to a treatment plan when necessary (Field et al., 2019).

A | Diagnostics D | Self-management

The rst sub-goal is diagnostics. Patients The nal sub-goal is self-management of patients. PROMs could assist p
Il'in the rst PROM before or during the learning more about their health condition (Field et al., 2019; Silveira Biancl
rst consultation to facilitate this goal. 2023). Patients could have access to their health status between consultati
Information from this data can be used may improve self-management (Field et al., 2019). Self-management entails tr
for the rst assessment and is used infollow self-management advice, comply with treatment plans, and visit HCPs wi
combination with clinical outcomes (Field (Field et al., 2019).

et al., 2019). In this stage, PROM data

can also be used to nd underlying issuesin conclusion, there are very different uses of PROMs even within the prim
that need to be addressed. PROMs canindividual care improvement. Diagnostics, SDM, monitoring, and self-manag
be used for screening in this case and camse PROMs for different purposes. In the next section, problems related to PF
therefore contribute to a better diagnosis individual care improvement will be mapped out, and the sub-goals that could
(Field et al., 2019). In the long term, most from a redesigned use of PROMs will be evaluated.

insights from routinely answered PROMs

can give insight into the progression of a

Figure 14, PROM goal: improving individuaafzglé%se as well (Field et al., 2019).
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EXAMPLE
3.2 PROBLEMS IN PRACTICE

Platforms like KLIK have been implemented in the Netherlands to su

This section enriches the ndings from the expert interviews with literature integration of PROMSs into clinical practice (Teela et al., 2021; van M
perspectives of patients and HCPs with PROM use for medical consultati et al., 2022). KLIK displays patients’ PROM responses in a structure
section aims to identify problems with PROM use for individual care impro (Figure 15), aiming to make the data more accessible and interpret
practice. Literature was searched using the keywords “caregiver,” “patient,” “pe HCPs.

“experiences,” “PROM,” and “consultation.”

3.2.1 HCPS’ POINT OF VIEW
HCPs recognize the value of PROMs but also experience problems during the us
for consultations. For example, HCPs frequently do not review PROM overvic
consultations or fail to share the results with patients during visits. This limits t
of PROMs as a tool to initiate conversations on topics important to the patient (
et al., 2019). Furthermore, a disconnect often arises; HCPs expect patients to b
PROM results, while patients anticipate that their HCP will lead the discussion
et al., 2019; Trillingsgaard et al., 2016).

Research on a PROM dashboard called KLIK (see example) suggests t
approximately 70% of HCPs discuss PROM results with patients, these d
often fall short due to barriers such as time constraints, forgetfulness, or beca
results do not have priority (Teela et al., 2021). Although HCPs acknowledge t
PROMs in providing evidence for treatment decisions, many remain reluctant to
discussions, caused by skepticism about data quality and concerns about patie
to understand the information (Damman et al., 2019).

During consultations lasting between 10 and 50 minutes, approximately 15% ¢
is spent discussing PROM results, which most HCPs consider satisfactory (
2021). However, many patients are not invited to participate in KLIK due to varid
including the absence of a chronic condition, mental disabilities, illiteracy,
barriers, or HCPs’ lack of awareness regarding their responsibility to invite pati
et al., 2021). Despite the bene ts of KLIK, such as improved communicatic Figure 15, Example of the KLIK platform
problem detection, and better preparation for both HCPs and patients, barrie
HCPs report low patient response rates, the time-consuming nature of the pr
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irrelevance of certain PROM questions, and technical dif culties as key obstacdes €bgatess frustration over the inability to provide more detailed responses (Tr
et al., 2021). et al., 2016).

The literature suggests several improvements to enhance the effectiveness oVAROEeN® patients value PROM discussions, others prefer to focus on diffe
clinical practice. These include regular training for HCPs on interpreting and discugstansultations or nd the results irrelevant to their concerns. Comparati
PROM results, more straightforward guidelines on responsibilities related tolgtatiersied to illustrate treatment effects in similar patient groups, can alsc
participation, shorter and more relevant PROMs to reduce patient burden, eofusien, because patients struggle to interpret and contextualize the in
promotion of positive examples from other care teams to encourage greater accépsamecenfet al., 2019).
PROM use (Damman et al., 2019; Teela et al., 2021). Additionally, HCPs require suf cient
time both to motivate patients to engage with PROMs and to review resultd betood awareness about the bene ts of PROMs further contributes to their ur
consultations (Teela et al., 2021). While generic PROMs provide valuable insiggifsietieetion and self-management. Many patients do not expect to play an ac
lack of personalization limits their ability to re ect individual patient contexts (ASBWodilring consultations, which is often due to time constraints and a relucta
et al., 2007). Incorporating free-text responses may help address this issue, asupvidemsedh of their clinician’s time (Trillingsgaard et al., 2016).
by a study where over half of the patients contributed new, relevant information through
open-ended answers (Ashworth et al., 2007). However, such responses are less suitable
for quality control purposes (Field et al., 2019). 3.2.3 CONCLUSION
While PROMs have the potential to enhance patient-centered care, impr
management, and facilitate SDM, signi cant barriers hinder their effective use
3.2.2 PATIENTS’ POINT OF VIEW practice. HCPs recognize the value of PROMs but often struggle with time ¢
Patients experience several benets from discussing PROMs during consshigiicism about data quality, and practical challenges in integrating res
including enhanced patient-centered communication, improved self-managenamsaltations. Similarly, patients bene t from PROM discussions when they are
a better understanding of the relationship between their symptoms and health aodditeamingful, yet many remain unaware of their purpose, consider them imy
(Trillingsgaard et al., 2016). Discussing PROMs can contribute to more effectivessyiggliono interpret comparative data. Digital platforms like KLIK aim to addr
management, optimized treatment, and improved lifestyle adjustments. Howewéth&6et@hallenges, but their success depends on consistent patient engage
30% of patients have dif culties to interpret PROM results (Damman et al., 20t@)nihgisand improved usability. To improve PROMSs, efforts could focus on
shows the importance of presenting data in an accessible and meaningful way.data presentation, reducing patient burden, and encouraging a culture where [
and patients actively engage in PROM-driven discussions.
Other than symptom management, PROM discussions help to highlight emotional well-
being, quality of life, and other sensitive issues. This contributes to the early diagnosis of
psychological problems related to chronic conditions. Additionally, visual representations
of treatment outcomes support SDM by making the data easier to understand (Damman
etal., 2019; Trillingsgaard et al., 2016). However, this is only the case if patients have access
to their PROM results and are actively involved in discussing them. Many patients remain
unsure about how their data is used, and they often assume that PROMs primarily serve
the needs of HCPs rather than their own. Some also perceive PROMs as impersonal tools
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3.3 VALUES

A second, smaller re ection on values during consultations can be made based on Section
3.2. Five papers were used for this analysis and a deductive coding process was used.
The problems described by HCPs and patients were compared to the values identi ed
and used in Section 2.3. It was counted how many times each value was mentioned,
and visualized which values were related by counting how many times they were
mentioned in relation to each other. This visualization can be seen in Figure 16.

One aspect that becomes clear from the visualization is the importance of the
value communication (n=15) related to PROM use for consultations. When
PROMs are discussed during consultations, it provides the opportunity for
patients to explain how they feel and how their condition impacts their life.
Furthermore, it helps HCPs to take the patient’s perspective into account.
However, problems that were experienced were mainly related to the
communication of PROMs. One example is the hesitation of HCPs to
discuss PROMSs with patients. Furthermore, the patient’s attitude towards
communication caused that PROMs were not always discussed.

As seen in Figure 16, communication was most often mentioned
concerning shared responsibility (n=7), which is closely connected to SDM.
The importance of communication in SDM can explain this, as talking is
central to the process. Problems related to communication, therefore, also
impact SDM.

Engagement (n=11) was mentioned most often in relation to the role of HCPs.

HCPs did not engage well with PROMs for individual care improvement. For
instance, they forgot to discuss them or did not prioritize them. Other reasons were

that they expected patients to take the initiative, or did not have enough time to discuss
PROMs. On the other hand, patient engagement was also mentioned, as patients did
not always |l in PROMs or were hesitant to discuss them during consultations. Therefore,
improvements are needed on the HCPs’ and patients’ sides.

Figure 16, Value overview of patients’ and caregivers’ perspectives on PROMs during con:
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Summarizing, effective communication is important for integrating
PROMs into consultations. However, both HCP and patient hesitations
often hinder discussions. Communication is closely linked to shared
responsibility, which highlights its role in SDM. Engagement remains
a challenge, as HCPs often deprioritize PROMs while patients may
hesitate to complete or discuss them. Addressing these barriers requires
improvements on both sides to enhance PROM use and patient-centered
care.

3.4 CONCLUSION

To conclude explore phase part 2, the values of patients and HCPs can
be described, based on PROM use for individual care improvement.
The three main values could still be applied to the analysis of patients
and HCPs: Patient Centeredness (n=59), Quality (n=47), and Ef ciency
(n=45). The most important sub-values identi ed are communication,
engagement, shared responsibility, and relevance. These sub-values are
connected to the three central values. The focus was placed on the sub-
values to get a more detailed value framework and to clearer describe
norms (Figure 17).

Currently, many PROM-related problems prevent patients and HCPs
from experiencing these values. Therefore, an alternative to PROMs that
allows patients and HCPs to experience these values should be found.
These values can be reached if the solution promotes communication,
shared responsibility, engagement, and relevance, as sub-values of
patient-centeredness, quality, and ef ciency.

Figure 17, Value framework explore pha:
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currently aim to have but fail to Talillustrate: generic PROMs are used to imprec
3.5 REFINED RESEARCH QUESTlON individual care, while it has been proven that individualized PROMs that allow

have free-text responses gather more relevant information for individual care in
Based on the information gathered in this section, it is possible to re ne the(Asbeath et al., 2007). Perhaps it is likely that the generic PROM solution the
guestion further. It can be concluded that PROMs currently routinely act as anmolotsolve many goals is not the most suitable option for solving individual (
provide context about a patient’s health status. It aids in diagnosing ilinesses and acts as
a conversation starter between patients and HCPs to inform treatment plans. IFkean #isoexpert interviews, it became clear that PROMs are mainly used for
be used to know when to adjust a treatment plan and assist patients in self-maaadgemamtoring, and less for SDM and self-management. Nevertheless, SDM \
A design vision that would support all these goals for individual care improvemémt cansbémportant goal of PROMs. Explore phase part 2 also shows the imp
written: of PROMs in SDM. Therefore, to increase the value of PROMSs, | have decic

this research on improving a situation where PROMs are used for the goal the
To design a tool that routinely collects information about the context of a patientmbsalialsEtiFROMs to assist SDM. To make a tailored solution, the design vi
and shares this with patients and HCPs. rewritten into one that takes SDM as its most important goal:

Intheory, such atool could be used for diagnostics, SDM, monitoring, and self-ma&R@§emdntdesign a tool that provides context for and stimulates Shared Decisi
Current PROMs ful Il this description. However, they are not used optimally because of

many limitations, as discussed in the previous chapters. As PROMs are currenilyeusext fanapter will dive deeper into the role of PROMs in SDM to add more ¢
a wide variety of goals, it may be possible that they are too generic to be usgdakalhdowill adopt a case study that allows for a tailored solution to be made.
every godlhere may be no single solution that can address all functionalities PROMs
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Chapter 4

EXPLORE PHASE

PART 3 - SHARED DECISION MAKING

Based on RQ3, the nal part of the explore phase can be started. This part will dig
deeper into the context of PROMs used for Shared Decision Making (SDM). The SDM
process and the role of PROMs in SDM will be explained. A case study is selected to
illustrate and test the proposed solutions in Chapter 6. Multiple Sclerosis patients and
their HCPs will participate in this. Therefore, context about MS will also be given in this
section. To conclude the explore phase, the research question will be re ned one more
time, and results of the complete explore phase will be used to generate a list of design
criteria that will be used to inform the design phase.



4.1 PROM CONTEXT FOR SHARED DECISION
MAKING

4.1.1 SHARED DECISION MAKING PROCESS
To design an alternative to PROMs that can support SDM, it is essential to gain more
insight into the concept. So, what is SDM?

SDM is a process that happens during medical consultations. If, in a consultation, a
decision needs to be made that involves the context, concerns, and preferences of a
patient, SDM can be applied. For SDM, information provided by both the patient and
the HCP is important. For example, the patient provides information about their context,
concerns, and preferences by lling in a PROM. HCPs provide information about the
options available to the patient, such as possible treatments. This is often described as the
essence of SDM (Elwyn et al., 2017).

There are several bene ts to SDM. SDM allows patients to gain insight into their health
situation and ask for care that is more tting to their context (Wiegant et al., 2017). It can
also make care more ef cient, as tailored decisions could lead to treatments that t better
to the patient’s life, therefore reducing unnecessary treatments or operations (Wiegant
et al., 2017). Therefore, SDM contributes to VBHC, which aims to individualize care to
improve patient value and reduce costs and resources.

There are also some barriers related to SDM. Although it is a goal of hospitals to apply
SDM more, it is not yet standard practice. This is caused by problems, such as a lack of
time, dif culties in integrating into existing work ows, and inadequate information supply
to patients (Joseph-Williams et al., 2017). But the most dif cult challenge is the attitude of
HCPs, who are reluctant to apply SDM (Joseph-Williams et al., 2017).

Figure 18, Aspects of a shared decision making process, showing the use of PROMSs. Bas
2020, with adaptations based on the ndings in this thesis.
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4.1.2 THE ROLE OF PROMS IN SDM their presence can also motivate HCPs to take the patient’s perspective into a
Elwyn et al. (2017) established a three-talk model to divide the process of SDMitiatentle Team talk (Damman et al., 2020; Field et al., 2019). However, curre
it easier to implement during consultations. In the Netherlands, a four-talk modeltiensegh to ensure that SDM is suf ciently applied (Damman et al., 2020). |
more often to describe the SDM process. This model consists of the steps: @ealnstajgest that the role of PROMSs during the choice talk should be stimulate
Option talk, Choice talk, and Decision talk (Figure 18). example by introducing decision aids (Damman et al., 2020).

« During theeam talkthe HCP explains that there are options, offers support, and
asks about goals (Elwyn et al., 2017; Stiggelbout et al., 2015). During this phase, HCPs
and patients are stimulated to work together to inform each other about condbxZald URRENT PROM USE FOR MS PATIENTS
options.

. . . . . . Although PROM use for SDM is quite a speci ed goal, its implementation in pr
During tf@ption talkthe HCP explains the options in more detail. For each op&& er siqgi cantly depending on different types of patients or hospitals. There

the HC.P explains the pros and cons. .TO support this talk, option grids can b e%\fﬁpto select a case study. This makes it possible to gather enough details f
the patient that also show all options in a structured way (Elwyn etal,, 2013 rocess. The selected case study is the use of PROMSs for SDM for Multiple S

« During th€hoice talk patients and HCPs discuss the patient's needs apatients in the St. Antonius Hospital in the Netherlands. These patients wer
preferences. This aids the patient in forming a choice about the treatmenbepéuas they often have multiple SDM moments every year and are expecte
(Elwyn et al., 2017; Stiggelbout et al., 2015). from an alternative solution to PROMs. This section will explain relevant det

) o _ _ condition, the care trajectory, and the current use of PROMSs for these patients
« During thBecision taJkthe HCP asks the patient about their preferences and

whether the patient is ready to decide. If the patient needs more time or infgrimatiepNTEXT AND CARE TRAJECTORY

the HCP should supply this (Elwyn et al., 2017; Stiggelbout et al., 2015). MS is a chronic neurological disorder that usually starts between the ages of
(Multiple Sclerosis | National Institute of Neurological Disorders and Stroke, n
PROMs can be used to support the SDM process (Figure 18). First of all, thase pidfedent types of MS. One of the most common types of MS is Relapsing
context about the impact of a patient’s health condition on their life (Field et aMQRRMS). People with this type of MS suffer from recurring periods with
PROMs used for individual care give insight into the severity and frequency of afteurvamch a period of disease inactivity, remission, takes place (Multiple
of symptoms that are otherwise dif cult to remember by patients (Field et alNa@i®@). Institute of Neurological Disorders and Stroke, n.d.). It is unclear whe
Secondly, patients gain insight into their health symptoms through PROMs, wiictealisgion will end. When symptoms remain steady over time, patients are
them to think about their preferences (Field et al., 2019). Finally, PROMs that wakieSeeendary-Progressive MS (SPMS).
used in research can provide insight into which treatments are most effective for speci c
patient groups (Damman et al., 2020). People with MS can suffer from various symptoms. These include vision
muscle weakness, numbness and pain, balancing problems, bladder control
PROMs could especially play an important role during the Option and Chaeoel tdikziness (Figure 19). Furthermore, mental or physical fatigue, mood
(Groenewegen et al., 2024). During these phases, PROMs provide informatiandaloognitive changes can be experienced (Multiple Sclerosis | National |
the context of the patient, but they can be used for goal setting as well (Damm&euetladjical Disorders and Stroke, n.d.). Women are two times as likely to d
2020; Groenewegen et al., 2024). Besides the ability of PROMs to provide infasmagar(Multiple Sclerosis | National Institute of Neurological Disorders and S
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Figure 19, Example of MS symptoms

There is no cure for MS. However, there are treatments based on medicatia
reduce how often and how severely attacks happen. These are disease:
treatments (DMTS). These treatments also aim to slow down the progression of
(Multiple Sclerosis | National Institute of Neurological Disorders and Stroke, n
are different types of DMTs, all of which differ in timing, location of administrati
tolerability, and side effects (Ubbink et al., 2022). DMTs have different effects c
patients. Therefore, they need to be closely monitored. This also causes the
out and switch to other types of DMTs (Ubbink et al., 2022). Next to DMTSs, the
treatments and therapies for speci ¢ symptoms. These symptoms can range
problems to sexual dysfunction (Multiple Sclerosis | National Institute of Ne
Disorders and Stroke, n.d.). This is why a patient is usually treated by a team ¢

Usually, patients who are diagnosed with MS have yearly consultations with a 1
However, depending on the patient, there are also consultations with other HC
team often consists of a neurologist, a nurse, a physiotherapist, an occupation:
a speech therapist, a psychologist, and a dietitian (MS Centrum | St. Antonius
n.d.).

A consultation also takes place when decisions about treatments should be 1
happens when starting, switching, or stopping a treatment, whether it is ab
or treatment and therapy to deal with symptoms of MS (Ubbink et al., 2022)
there rstis a big decision moment about whether or not a DMT should be u
this decision, smaller decisions need to be made, which are dependent on the
patient (Damman et al., 2024).

4.2.2 SHARED DECISION MAKING AND MS

The symptoms and experiences of MS patients vary considerably among
patients, as do their preferences and needs regarding treatment options. This
makes SDM an essential part of MS patient care. However, due to the comple
MS symptoms, special attention must be paid to how SDM is applied in practic
et al., 2022).
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A | Possible improvements outcomes, requiring more reassurance, but HCPs tended to discuss these outt

As MS is a chronic condition that results in routine care management, PROMs etail gitle them (Damman et al., 2024).

insight into changes in context and preferences, which is used to inform choices (Damman

et al., 2024). A benet of using PROMs compared to other decision aids is tBatribeyspeci c to MS patients included the complexity of PROM data, which n

contain information about the patient’s health context. This allows SDM to Beuntblerder to interpret than direct patient interactions (Reitzel et al., 2022). Ac

adapted to individual patients. cognitive and functional impairments from MS may reduce the accuracy of se
data, which makes HCPs question their validity (Reitzel et al., 2022). Some r

An important consideration in the implementation of SDM is usability. In psagdegied involving loved ones or personal HCPs in completing PROMs or

information to patients through tools, it is important to think about their usability foopsolpd¢ions themselves as effective PROMSs, as they allow reading subtle cL

with lower digital literacy and health literacy (Ubbink et al., 2022). Because MStpatiantszed tools (Reitzel et al., 2022).

can suffer from cognitive dysfunction and fatigue, special attention needs to be given to

how information is provided. If PROMs are used, they should therefore be visible|dtifegiaeness of PROMs for SDM

consultation and designed so that it is easy and quick to understand them (Ubbilleetedlgl. (2019) did a study to investigate if PROMs would bring up most

2022). discussion topics for MS patients. They found that speci cally asking patients
found most important to discuss captured patient information that could not d
B | Challenges in practice retrieved from PROMSs. This happened for a third of the patients, and brought up

A study by Damman et al. (2024) explored how SDM and PROMs are appliethfdreNd8mains of physical, mental, or social aspects (Miller et al., 2019). This
patients in the Netherlands. The study included consultation observations and \vasrgivered before the consultation by asking: “What is the most important

with patients and HCPs. While PROMs can support SDM by providing contextv@alriiers clinician to know today?”. This question is based on the speci ¢ que
were also identi ed. Most Important Patient Concern (MIPC) (Miller et al., 2019). Therefore, it seem

PROMs need to be altered to accurately capture important discussion topics for |
SDM was not routinely practiced. Firstly, choices were rarely explicitly presented and were
often brie y outlined, with HCPs emphasizing their preferred option (Damman et al.,
2024). Secondly, HCPs often found it challenging to translate PROM data into #e2r3e@ONCLUSION
decisions and viewed PROMs as cumbersome or lacking value (Damman et &/hiBOPROMs can potentially enhance SDM for MS patients, their implementa
Conversely, patients valued PROMs for insights into the impact of MS on theiwitvesebettal challenges. The complexity of MS symptoms, cognitive impairr
lost trust in their utility if results were ignored during consultations (Damman et diff@02dg )evels of health literacy among patients make it important to design P!
Thirdly, while patients’ experiences and priorities were discussed, they were satddmthssrtessible and relevant in consultations. Studies highlighted that PRC
to initiate SDM. Instead, HCPs quickly provided advice based on their own pedfeagsaefectively integrated into SDM, with barriers such as dif culties in inte
(Damman et al., 2024). and limited use of patient priorities in consultations. To improve the use of PRO
Furthermore, practicalities like arranging tests or referrals took signi cant consul8ioare, addressing these challenges is essential.
time (Damman et al., 2024). Patients often requested summaries or visual overviews,
which could help interpret PROM outcomes. Finally, differences in health literacy were
notable: patients with lower health literacy were less prepared, asked fewer questions,
and were less frequently offered choices. They also reacted more emotionally to individual
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4.3 REFINED RESEARCH QUESTION 4.4 DESIGN CRITERIA

Previous chapters identi ed SDM as one of the primary goals of PROMs. lim addition to the de ned goal and core values, design criteria are essential
theory, PROMs help patients monitor how their condition affects their daily livesakeholder needs. These criteria are based on identi ed norms and derived
providing valuable insights for patients and HCPs. These insights are used asnaights gathered in Chapter 2, 3 and 4. Figure 21 shows the criteria and oL
foundation for SDM, and the overview of PROM results during consultations caource and section of origin.
encourage discussions about treatment options. However, ndings from Explore
Phase Parts 1 and 2 identi ed several issues with PROMs that hinder their abfitgistinction can be made between three types of design criteria:
to stimulate SDM. As a result, an alternative approach is necessary to achieve the
goal described in Section 3.5. Based on the ndings in this section, the phrasing of Design Requiremerftsndamental functions the solution must have in order
this goal is slightly adapted: operational.

» Design Principtesims that could improve the effectiveness of the solution.
RQ3.2: To design a tool that identi es the impact of a disease on a patient’s life abesign GuidelingSoncrete guidelines drawn from literature that apply
facilitates discussions about treatment options speci cally to developing an alternative to PROMSs.

By structuring the design criteria in this way, they can be used to build a solutio
the needs and values of stakeholders.

4.5 CONCLUSION

The rede ned design goal, “To design a tool that identi es the impact of a di
a patient’s life and facilitates discussions about treatment options”, serves &
response to the overarching research question:

“How can PROMs be redesigned to increase their value for patients, care org
_ _ _ _ and the healthcare system?”
Figure 20, Design goal with sub-goals and rst set of requirements
This was determined through several explore phases. Firstly, Chapter 3 re\
The values of the value framework identi ed in Section 3.4 (communicationSDM is considered the most important goal of PROMs, while its current sha
engagement, and relevance, (see Figure 17) should guide the developmenttloit achievement. Secondly, Chapter 4 showed which aspects of PROMs are |
concepts that meet this goal and align with these core values (Figure 20). allow for SDM. The design goal, together with the core values and design criter
many pointers to start the conceptualize phase, in which concepts to achieve
goal will be proposed.
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Chapter 5

CONCEPTUALIZE

This chapter presents several concepts based on the insights gathered during the
explore phases and the rede ned design goal. The conceptualize phase consists
of ideation and conceptualization. This phase aims to generate concepts that wili
be further re ned during the anticipate phase, where they will be evaluated and co-
developed with MS patients and their HCPs. As such, the concepts developed here are
designed to elicit diverse reactions and perspectives rather than providing ralized,
ready-to-implement solutions.



Figure 22, Simpli ed visualization of the ideation process
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5.1 IDEATION _ o
A | Demonstration of ideation process

The ideation phase started after Explore Phase Part 2. It was structured arourld'#&Bg8 example

functionalities of PROMs, which served as themes for brainstorming sessions. Several

rounds of ideation were conducted to generate diverse ideas. A focus was flacedpdnl, as illustrated in Figure 22,

generating many fundamentally different concepts that could evoke different ezaetgess from two primary concept

during a testing phase with users. directions: Al Pre-Consultation and
Improved Training & Education.

Following two weeks of ideation, all generated ideas were collected and categorized, of

which a complete overview can be found in Appendix C. Ideas were sorted by figune &% showcases various ideation

concept category, allowing for a comparative analysis of different concept diredl@ishasdcreated using Procreate. In total,

their potential. Figure 22 provides a simpli ed visualization of this process. 72 sketches were made, each visualizing
different ideas. To organize these ideas,
the sketches were printed, cut out, and
mixed at the start of the sorting process.
Ideas with conceptual similarities, such as
Arti cial Intelligence (Al) or educational
components, were grouped and assigned
distinct colors and concept direction
labels. Additionally, ideas ful lling similar
functions were categorized and labeled
based on functionality, which was noted
on the back of each sketch.

Once categorized, these sketches were
sorted into their respective concept
directions (Figure 24). The Al Pre-
Consultation direction comprised ten
sketches spanning eight functionality
themes, while the Training & Education
direction included four sketches covering
three functionality themes.

Figure 23, Example of ideation sketches

Figure 24, Grouped ideation sketche
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Using these grouped sketches, concept directions were translated into c
drawings (Figure 25). Each concept was evaluated against three key problem
involvement, PROMs process and design, and patient engagement.

Figure 26 illustrates the evaluation of the Al Pre-Consultation and Training &
concepts, revealing complementary strengths between them. Consequer
concepts were integrated into a single, more comprehensive solution.

Figure 27 presents a storyboard demonstrating the combined concept of Pre-C
and Training & Education. After these concepts were combined, they wel
developed based on the additional ndings in Explore phase part 3 and the re
outlined in Section 4.4, leading to slight re nements before nalizing the concey
be explained in the next chapter.

Figure 26, Evaluation of concept Pre-consultation (top) and Training & Education (
Figure 25, Example of initial concept directions
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Figure 27, Storyboard of combined concepts: Pre-consultation and Trair

CONCEPTUALIZE 45



5.2.1 CONCEPT 1: A.l. PRE-CONSULTATION

5.2 CONCEPTS
Patients participate in a pre-consultation with an Al assistant that asks PROM
This section provides an in-depth explanation of the developed concepts. Thesketpsitepts prepare for hospital consultations (Figure 28).
will be re ned through co-design sessions with patients and HCPs (Chapter 6). At this
stage, they are not nalized designs but initial concept proposals intended tBejatbean in-person consultation, patients engage in a pre-consultation with tl
feedback on their functional and conceptual aspects. Al assistant, scheduled approximately a week in advance. During this sess
assistant asks the patient PROM questions, stores their responses, and share
Storyboards, which are low- delity prototypes, were used to present the concépsH@RBraAfter completing the questions, the Al assistant summarizes the res
in the next chapter. Research by Van Nifterik et al. (2021) suggests that such pratgpypake patient with re ective questions to help them identify discussion
reduce participants’ hesitation to suggest modi cations and could encourage nibeErag@oming consultation.
feedback. Each concept is focussed on different core values to ensure that they evoke
varied reactions, emotions, and insights during co-design sessions. These céreepaliesimmarizing the pre-consultation is generated and shared with both 1
together with expected reactions are shown in Figures 29, 31 and 33. and HCP. During the actual consultation, the Al assistant listens in and sugge
follow-up questions to the HCP. Additionally, it generates a summary of the ca
which is shared with the patient along with links to useful resources.

This concept retains the content of existing PROMs but transforms their deli
digital, speech-based format. Replacing long text-based questionnaires wil
facilitated consultation aims to improve usability and engagement while incre
likelihood of PROM completion.

Figure 29, Expected values and reactions from stakeholders concept 1

46 CONCEPTUALIZE



Figure 28, Storyboard Concept 1
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Figure 31, Expected values and reactions from stakeholders concept 2

5.2.2 CONCEPT 2: PROM DIARY

Patients take ownership of PROMSs by using a personalized diary to track sym
(Figure 30).

When an HCP activates a PROM for a patient, a personalized PROM diary devi
their home. The diary can be customized based on patient preferences, such .
font size or enabling text-to-speech. The diary is meant to integrate into the pa
routine and is placed in a location that the patient routinely visits, such as a r
Every day, at a time set by the patient, the diary lights up to remind the patient
their PROM.

This process begins three weeks before the consultation, using the PRC
system (Section 2.1.3) to reduce the number of required questions. One wee
consultation, the patient reviews their responses and selects key discussion tc
HCP. During the consultation, the patient brings the diary to facilitate discussi
their health, priorities, and treatment preferences, stimulating SDM.

The concept puts more responsibility of answering PROMs on patients. The
concept enhances self-reliance and ensures that PROMSs re ect patient prioritie
is on improving the relevance of PROMs in daily life and encouraging SDM
with HCPs.
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Figure 30, Storyboard Concept 2
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Figure 33, Expected values and reactions from stakeholders concept 3

5.2.3 CONCEPT 3: CONVERSATION GUIDE

PROMs are replaced with a structured conversation tool used during consul
insight into health context and facilitate SDM (Figure 32).

Patients receive a conversation guide containing condition-speci ¢ sceng
treatment options before their consultation. The guide encourages patients to
relevant experiences and potential treatment choices in advance.

The conversation tool is structured with two key sections. On the left side, dise
scenarios are sorted into physical, psychological, and social aspects. Patients
scenarios and identify the ones they recognize. On the right side, disease-spec
options are displayed. These options provide an overview of potential intery
discuss with a nurse specialist.

During the consultation, the patient and HCP discuss the scenarios toget
conversation gives the HCP deeper insight into the patient’s health context
voices the patient’s concerns, which could stimulate SDM. After the consultat
of the treatment options can be further explored in a follow-up consultation with
re ected upon by the patient at home using the guide.

This concept restructures PROM content, instead of only its process, to align
Instead of Iling out standardized questionnaires, patients can remember e>
related to their iliness and discuss them with HCPs. This aims to improve con
and engagement.
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Figure 32, Storyboard Concept 3
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5.3 CONCLUSION

Each concept aligns with different core values identi ed in the explore phases. Concept
1 keeps the structure of existing PROMs but improves ef ciency and engagement
through the Al assistant. Concept 2 shifts responsibility to patients, which stimulates self-
management and adds relevance for patients. Concept 3 moves away from traditional
PROMSs by replacing them with an interactive discussion tool to enhance SDM.

To re ne these concepts further and to anticipate values, they will be tested in co-design
sessions in the next phase. The results of this evaluation will be used to construct a value
framework and will guide the selection and adaptation of the concept that ts best to the
values of stakeholders.
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Chapter 6

ANTICIPATE

In the anticipate phase, the impact of the three proposed concepts on the values of
HCPs and patients will be evaluated. Interviews and co-design sessions with these
user groups will be held to identify which values are affected by the concepts, anu
how the concepts could be changed to better match the values of HCPs and users.
Besides values, it will also be evaluated if the proposed concepts meet users’ needs
through the list of requirements. Ultimately, the input from users will lead to = nal
value framework and nal concept, presented in Chapter 7.



HOW TO DO CO-DESIGN?

Having well-structured co-design sessions could stimulate brainstorming
that lead to more innovation (Garde, 2013). It could encourage better parti
and attention of participants and more idea diversity (Paulus et al., 20
achieve this, careful preparation and design of the sessions are essential.

Firstly, timing and organization play an importantl role. It is important to g
the timing of introducing solutions, so that unintentionally in uencing partig
thoughts and ideas is avoided (Heinemann, 2011). Group size also matte
are more than three participants, it may be more ef cient to divide them intg
subgroups (Heinemann, 2011).

Secondly, selecting and designing tools and materials for the sessions
done carefully. One commonly used tool is a scenario, which typically deg
user, the product, the product’s goal, the context, and a sequence of act
events (Garde, 2013). Scenarios are practical for evaluating ideas beca
allow participants to envision themselves in the context of using the prod

can be visualized in various ways, including storyboards, animations, o
Participants can also draw or validate scenarios (Garde, 2013).

A second example is participatory prototyping. Here, future users are
involved in developing and evaluating concepts (van der Velden & Mdrtber
This can involve techniques such as sketching, making paper mock-ups
digital prototypes.

Lastly, several aspects need to be considered before choosing any tool or
When selecting tools for co-design sessions, it is important to clearly d
objective of the session, and to formulate guiding questions (Garde, 2013).
and group input should be balanced. For this, an initial individual re ectio
help to identify diverse perspectives (Garde, 2013). Additionally, the level
should be considered. High delity prototypes represent the actual contg
accuratly, while more ambiguous representations may stimulate explorat
more conceptual level (Garde, 2013).

6.1 FIRST ROUND OF CO-DESIGN

6.1.1 METHOD

Co-design sessions were conducted to test the hypothesis and further re ne the
align with the values and needs of stakeholders. Two key stakeholder groups w
four healthcare providers from an MS team and two MS patients from the St
Hospital. Each group participated in three activities: one semi-structured inte
two co-design sessions (Figure 34). All sessions were held at St. Antoniu:
with scheduling coordinated in consultation with participants to accommod
availability. Ethical approval was given by METC MEC-U and the local R&D de
of St. Antonius. Consent forms are stored at the St. Antonius Hospital.

A | Interviews

From the HCP group, a neurologist and a rehabilitation physician were int
Each interview lasted approximately 30 minutes. HCPs were asked how the
for consultations with MS patients, how they initiated SDM discussions, and ¢
experiences and opinions regarding PROMs. Two patients were also intervie
answered questions about how they prepared for consultations, whether anc
experienced SDM, and their familiarity with PROMs.

The interviews were recorded and transcribed using Microsoft Word. These tre
were then analyzed to describe current practices in MS patient visits to the
insights gained from the interviews informed the preparation of the co-desigr
ensuring that the activities closely re ected real-world clinical practice. The inte
was not further analyzed.
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Figure 34, Co-design sessions ]
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B | Co-design session 1

HCP SESSION

Four HCPs patrticipated in the rst co-design session: two neurologists, one rehabilitation
specialist, and one MS nurse. The session focused on exploring and improving three
conceptual designs, which were introduced using printed storyboards, as presented in
Section 5.2. To support the activities, various materials were prepared, including large-
format storyboards, blank storyboard frames, dilemma cards, and drawing tools (Figure

35 & Appendix D).

The session started with mutual introductions from both the researchers and the
participants. Following this, the three concepts were introduced and explained using

a large roll of paper displayed on the wall, which served as a visual aid throughout the
session. In the rst part of the session, participants were invited to re ect on the three
concepts by identifying opportunities and challenges for each. Using colored Post-it notes,
they wrote down their thoughts and placed them directly onto the relevant storyboard
frames. While doing so, participants were encouraged to engage in open discussion with
one another. Once the notes were placed, the group engaged in a plenary discussion to
re ect collectively on the ndings.

The second part of the session was carried out individually. Each HCP was given a set of
cards containing opposing statements related to the concepts. They were asked to select
the side of each card that best re ected their perspective and place it face up in front of
them. Although this assignment was not discussed as a group, it served as a means for
participants to articulate their preferences and could be referenced in the nal assignment.
In the last part of the session, participants selected the storyboard that resonated most
with their professional experience or personal preference. They were then asked to propose
modi cations or improvements to the chosen concept by drawing or writing on blank
storyboard frames. To support their creative process, they could reference the Post-it notes
from earlier in the session and the statement cards from the second assignment. Depending
on their pace, some participants could apply their changes to multiple concepts. At the
end of the session, the results were brie y discussed.

To conclude the session, participants were thanked for their input and asked to provide
feedback on the session. Their suggestions and comments were considered when
preparing the next co-design session.

Figure 35, Materials for co-design session 1 HCPs
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Figure 36, Materials for co-design session 1 patients

PATIENT SESSION

The rst co-design session with patients involved two participants, both wor
54. While the overall format of the patient session was similar to that of the H(
several adaptations were made to better support the patients in expressing the
and experiences.

After the three concepts were introduced and explained, participants began w
assignment. To facilitate engagement, each participant received a binder c
A3 printouts of the three concept storyboards, a set of emotion stickers, a
of statement cards, and empty storyboard frames (Figure 36). As part of tt
method (Desmet, 2018), the emotion stickers represented 14 different validate
PrEmo helps participants express their emotions by comparing their feelings 1
illustrations. These emotional responses can inform concept development ar
the emotional impact of proposed concepts (Desmet, 2018).

Participants opened the relevant storyboard page for each concept and placed
sticker on each frame to express how that particular moment or feature made
After placing all stickers, they were asked to re ect on and share their strong
and negative emotional responses for each concept. This approach allowed p
to express their feelings visually and intuitively, making it easier to communic:
emotional reactions.

In the second and third assignments, participants reviewed a set of staten
and then proposed modi cations to the concepts using the empty storyboal
provided. Similar to the HCP session, participants could draw or write their
improvement. Patients were encouraged to look at the emotion stickers and
cards for inspiration. This could help them to communicate their preferences al
improvement.

At the end of the session, the participants were thanked for their involvement al
provide feedback not only on the organization of the session but also on the p
emotional burden it may have imposed. This feedback was used to improve the
execution of the second session.
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6.1.2 RESULTS

Figure 37 and Figure 38 illustrate all values identi ed during the rst co-designPassiditenteredness (n=38) emerged as the second dominant theme, with su
with HCPs and patients. In total, 242 labels were assigned in the HCP analysisc@assibiby (n=29) and self-reliance (n=19). These values were highlighted |
in the patient analysis. The grey areas in the visualizations indicate the relativelfsegasiotys and the dilemma card exercise. Patient-centeredness was desc
with which each value was mentioned. The exact number of quotations is displeyactibimg goal of the concepts, as one HCPlrexipeesaddit is all about the
the outer edge of the circle. The inside of the circle shows how values were @giengscste request” - P4

in relation to the three concepts. If a value was experienced positively, the curves move

toward the inside of the circle, while a negatively experienced value moves tOaacethd had the most consistently positive impact on patient-centeredness (
outside. Detailed gures showing the values experienced for each concept, eéncpidisged its potential to improve accessibility, particularly for patients wh

identi ed problems, can be found in Appendix E. ill, have low health literacy, or speak limited Dutch. One participhig iemarke

good for people with low literacy, because it uses visualizations instead of p
A | Values - HCPs The concept also promoted self-reliance by giving patients control over what
Two key themes emerged during the HCP co-designeseggioibl) and to discuss. Notably, no negative remarks were made regarding patient-cer

patient-centeredne@s=38). Ef ciency was the most frequently discussed themecanderning concept 3.
was often associated with time-saving and relevance. For instance, concept 1 wés perdeastdconcept 2 was perceived to negatively affect patient-centeredns
as increasing ef ciency by allowing patients to prepare before consultations, thusifefésiergressed their concern that the concept might confront patients too frec
unnecessary discussion. One participant notédcdmowesgme that it is faster to intensely with their illness. This could cause psychological distress or burdern
read [PROM guestions] than to have someone read them to. yooiedpB conceptruch. Furthermore, they questioned whether the level of effort required from
was on the other hand praised for avoiding irreldfasietapases not discuss too proportional to the bene ts. Still, some positive aspects were seen, particularly
many unnecessary things” -P2 self-reliance and improving insight into the patient’s health status.
Among the three concepts, concept 1 generated the most discussion regardin@ehcepicy generated mixed responses. HCPs could see that the concept en
(n=9). Positive feedback focused on the anticipated time savings due to bettezlipatienty encouraging patients to identify discussion topics ahead of time, b
preparation and reduced administrative burder'Rati¢h@Psan indicate what raised concerns about accessibility. For example, one participant questioned i
they want to discuss, so they are well prepatiegiantBBppreciated the idea of for patients with speech dif culties, a common synipptam motssire if this is
automatically generated reports and summaries, which could streamline comnauiaatefor people who cannot speak well, which some MS patients cannot” -
and documentation. However, concerns were raised about the inclusion of an Al assistant
that listens to conversations and provides real-time advice, with several paiitipariteems and suggestions - HCPs
describing it as a distraction that could hinder the ef ciency of the consultation. Participants identi ed various problems for each concept and proposed corre
improvements. For concept 1, concerns were caused by the presence of an
Concepts 2 and 3 also received positive comments related to ef ciency (n=4 dndng=@)e consultation. It was considered potentially distracting and could r
Concept 2 was praised for integrating the PROMIS-CAT system, because patientaliyoofdHCP—patient interactions, because too much attention might go to
have to answer fewer questions. Concept 3 was liked for allowing symptom segeningnstead of the patient. To address this, participants suggested ren
without long questionnaires. Nevertheless, a concerns were raised regarding congergtafion tips or having them appear as pop-ups that could be dismissed e
One HCP suggested that the PROM diary could be less ef cient if it includes@xcessigewere also raised about the solution being too technologically ad
information. burdensome for certain patients. A widely supported suggestion was to off

58 ANTICIPATE



assistant as an optional feature, existing alongside more traditional PROM-based
approaches, thereby giving patients a choice in their preferred method.

Concept 2 was criticized for its potential to negatively impact patient well-being.
Having patients lling in PROMs every day, and the physical placement of
the device, were seen as overly intrusive. Suggestions to reduce the burden
included changing the physical device into a mobile application and
reducing the frequency, such as limiting them to once per week instead

of daily.

The most signi cant downside of concept 3 was considered
to be the lack of HCP preparation. Although patients would
arrive well-prepared, HCPs would not have prior access
to this information and could be caught off guard during
consultations. Additionally, concerns were raised about the
practicality and sustainability of a paper-based design. One
participant sdiBtaper is not sustainable, | have concerns about
that. But patients do want it on paper, | hear it all the time” - P2
Suggested improvements included developing a digital version
of the concept that would allow patients’ preparatory notes to
be shared in advance with HCPs. Participants also expressed
enthusiasm for combining concept 3 with concept 1, envisioning
a solution in which patients use the visual interface of concept 3
to prepare, supported by the Al features of concept 1.

Figure 37, Caregiver’s values during co-design s
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C | Values - Patients said;l am the lady of lists, but that is not necessary anymore [far This concej
During the patient segstient-centeredne@s=22) emerged as the overarching concept thus supported self-reliance, even among individuals who might not

theme, witmpathy(n=20)self-reliancén=17), aadcessibilityn=14) identi ed take the initiative to prepare.
as the most important underlying values. These values were also highlighted as central
during the dilemma cards exercise. Accessibility was another value that was mentioned often in the patient sessio

it was discussed more in relation to other users, such as elderly or digitally in
Empathy was a recurring theme throughout the session and was mentioned begtientshthan to the participants themselves. Concerns were particularly broug
discussion of individual concepts. Participants repeatedly mentioned that they diaatesgit@ concept 1. Patients thought that the Al assistant could be dif cult
be heard and taken seriously by their HCPs, indicating that this aspect of care wpsapleenitly are unfamiliar with digital tools, such as elderly patients. Participan
lacking. One participant said that she felt abandoned due to the absence of contaestivitied whether the solution would be inclusive enough to serve the f
their HCP between consultatians: not spoken to [my doctor] since my last consulpatpdation. In contrast, concept 3 was perceived as highly accessible, main
... It would be on top of my list [to discuss] that | actually felt qulis@ssmigned” —d?lts visual format. One participant emphasized the strength of visual commu
the concepts brought up these concerns. overcoming language barriers and accommodating different levels ‘¢f health |

you use visual elements, it is accessible for everyone. There are no language
Of the three concepts, concept 3 had the most positive in uence on empathiyndriiadi)that this concept is a non-digital solution was also seen as a signi cant.
Although no direct comments were made linking the concept to this value, pgpactmaasly for patients who might struggle with digital interfaces. Interestingly, a
were satis ed with the communication possibilities it introduced, which they fethscootdliscussed in the context of concept 2. There, the focus of the convers
strengthen the HCP—patient relationship. In contrast, empathy was perceivetbte tbeards values such as self-reliance (n=3) and engagement (n=3).
undermined by concept 1 (n=3). The digital assistant proposed as part of the solution was
seen as a replacement for human contact, which participants‘“fenamnd tineubling: D | Problems and suggestions - Patients
perspective of too many people and budget cuts, | think this will be ef cient. BAltipeugbnggiyer in number compared to HCPs, the patient participants also
| believe the human element should BragathyP®as not discussed in relation taseveral concerns and potential improvements. Concept 1 was criticized
concept 2. impersonal and possibly overwhelming for patients with limited accessibilit

participant expresSedat it has come to this, that the human aspect is simply |
Self-reliance was strongly and positively associated with all three concepts. Pawayparitgt is what it is all abdotavéid this, they suggested combining concej
indicated that each concept offered tools that allowed them to take more contiith tverwvisual elements of concept 3, although no speci c ideas were offered
their healthcare experience. In particular, concepts 1 and 2, which provided suthenatisgmnfaspect of the solution directly.
consultations and health-related data, were seen as empowering. Patients appreciated
the ability to re ect on their health independently and felt that this promoted Goseege 2 was viewed as too burdensome, both emotionally and in terms
of ownership and autorfdvnat | like about this is that it is possible to be self-r@®@titipants were concerned about being confronted too frequently with their
Because you have an overview of what happened” — P1, concept 2 wondered if patients would actually use the solution. Suggested improvemen
In the discussion of concept 3, participants shared that they already prepagecing the length and frequency of PROMSs, sending reminders, and [
consultations by making lists of what they want to discuss. They saw the comtegratiog the system with concept 1. One idea was to replace daily PROM
guide as a practical alternative to these list, because it could help to ensure thgaxhomecertesactions using an Al assistant, asking one or two questions daily
were addressed during appointments without requiring extra preparation. One ppgtepamtellbeing without becoming intrusive.
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Concept 3 did not generate any signi cant complaints, though participants had some
ideas for improvement. While both digital and paper-based formats were considered
acceptable, they saw bene ts of making it into a digital version so that it would be more
ef cient. Additional features, such as open-ended response elds and the ability to

add custom scenarios, were also suggested.

Beyond the three proposed concepts, patients expressed a need for more
direct and informal communication with HCPs between consultations.
The patients wanted to have an easy, low-threshold method, such as

a “panic button” or brief questionnaire within an app, that would

allow them to signal urgent concerns or receive reassurance

without needing to call or write an email.

Figure 38, Patient’s values during co-design se
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6.1.3 IMPLICATIONS FROM FIRST CO-DESIGN ROUND 6.1.4 CONCLUSION

The problems and suggestions discussed during the co-design sessions werdBgeastaambncept 3 aligns most strongly with the core values of both HCPs ai

into user needs, which were then further re ned into concrete design criteria (Figure89)ebn selected for further development. Nevertheless, for this concept

the gure, criteria not mentioned during the sessions are indicated in grey, whileanoacoegated solution, it must also meet the needs outlined in the newly de n:

needs are presented in black. The evaluation shows how well each concept aligitevatlytested improvements will serve as important design considerations

identi ed needs. steps of concept development. These include exploring a digital version of t
enabling consultation preparation for patients and HCPs, and exploring the inte

Based on this evaluation, concept 1 currently appears to be the most promisirtesdlLiiesistant with the visual conversation guide. By addressing both values

This is re ected in the HCP session, where most participants indicated a pceiecept8 has the potential to evolve into an innovative and more user-centere

for this concept. However, a different picture emerges when the evaluation is based on

values (Figure 37 & Figure 38). Concept 3 best supported the key values identi ed by

both stakeholder groups: ef ciency and patient-centeredness for HCPs, and patient-

centeredness, empathy, self-reliance, and accessibility for patients. Importantly, concept

3 elicited fewer negative associations with these values compared to the other concepts.

This suggests that it aligns more closely with their values. Indeed, concept 3 was favored

as the most preferred solution during the patient co-design session.

This leads to an apparent tension between user values and user needs, particularly

within the HCP group. While concept 3 was the most positively received regarding

value alignment, most HCPs still perceived concept 1 as the more viable solution. This

inconsistency can be understood by examining the newly established design criteria

(Figure 39). Among the six key functional requirements, concept 3 fell short in one critical

area: consultation preparation. Because the concept does not currently enable HCPs to

prepare for consultations, it cannot serve as a full replacement for existing PROM-based

processes.

Interestingly, many of the modi cations proposed by HCPs and patients for concepts 1 and
2 appear to bring these concepts closer to the existing approach of PROMs. For example,
HCPs expressed a desire for concept 1 to be implemented as an optional feature, allowing
patients to choose whether they want support from an Al assistant when completing
PROMs or prefer to complete them independently. Similarly, suggestions for concept 2
included eliminating the separate device, reducing the frequency of PROMSs, increasing
the number of reminders, and enabling completion in a location of the patient’s choosing.
However, these changes bring the concept back to the traditional PROMs. These changes
were not suggested for concept 3, showing a good balance between innovation and
acceptance.
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Figure 39, Evaluation of design criteria
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6.2 SECOND ROUND OF CO-DESIGN

After the feedback and insights on values gathered in the rst round of co-design Adteedir@d consultation, patients can evaluate the conversation using a cor
round could be started. The goal of the second round of co-design was to furthesvadwatmm module in the app. Here, they can re ect on whether their selected
a concept to meet the needs and values of participants better and test a prototypeimsthisre addressed and write additional notes. The treatment options marke
concept to gain insights into user interactions. are also accessible with further information. Lastly, a dashboard shows trend:
displaying which symptoms and discussion points patients have prioritized |
Concept 3, conversation guide, was further developed and adapted to t betteotsuhations. This dashboard is available to patients and HCPs and supports |
stakeholders’ values and needs, and to be used as material for the second ransgjlafiote patient-reported outcomes and priorities.
design. This led to reframing concept 3 as the “digital consultation preparation tool”
(Figure 41). The updated concept was hypothetically integrated into the existing patient

application of the St. Antonius Hospital “MijnAntonius,” where patients alread
access to an overview of past and upcoming consultations. A new feature wa
patients can access a preparation module before each upcoming consultatior
40). In this module, patients can indicate physical, mental, and social symptg
have experienced and select which of these they would like to discuss. Upon ¢
a one-page visual summary is generated, which patients can save, print, and re
summary is also sent to the HCP before the consultation and displayed on t
screen during the appointment. Alternatively, patients can bring a printed versio

Additionally, the digital consultation preparation tool includes an overview of |
treatment options with corresponding risks and bene ts. HCPs can mark which tr
were discussed, so that patients can read more about the options after their con

If an important topics was not discussed during the consultation, the summary c
used during appointments with other specialists. All summaries are stored in the
electronic health record for future reference.

@'l"".l;l@ To show the functionality of the digital
consultation preparation, wireframes were
prepared (Figure 40). The wireframes are

Consultvoorbereiding

Infroductie Fysicke symptomen Mentale symptomen

Fysieke symptomen

Waar heeft u de afgelopen 3 weken moeite mee gehad?

Selecteer alles wat van toepassing is

Lichamelijke inspanning Dingen pakken en tillen

Stijfheid Last van armen of benen

Seksueel functioneren Zicht

Sociole symptomen Overig Prioriteiten Overzicht

Evenwicht behouden Verplaatsen binnenshuis

Onwel voelen Plassen of ontlasting

Slikken of spreken Anders:

accessible in Figma by scanning this QR code and
can be found in Appendix F

Figure 40, Excerpt of consultation preparation module Ul v
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Figure 41, Storyboard of re ned concept
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6.2.1 METHOD

HCP SESSION

The second co-design session involved the same four HCPs from the rst session: two
neurologists, one rehabilitation specialist, and one MS nurse. This session aimed to evaluate
the re ned concept through a series of interactive assignments. Materials prepared for the
session included a concept storyboard, blank storyboard frames, a printed user interface
(UI) prototype, patient information cards, empty graphs, empty dashboards, Post-it notes,
and drawing tools (Figure 42 & Appendix F).

The session started with a recap of the key outcomes from the rst session, particularly the
three central values identi ed by HCPs: ef ciency, patient-centeredness, and accessibility.
Participants were asked to re ect on these ndings and con rm their relevance. After the
recap, the re ned concept was introduced via the storyboard, followed by a discussion
on how well the concept aligned with the identi ed values and any areas for further
improvement. Participants could use the printed storyboard and empty storyboard frames
to write down any adjustments.

In the second assignment, participants engaged with the printed Ul prototype displayed
on a large roll of paper on the wall. HCPs were invited to annotate the prototype with
opportunities and areas for improvement using color-coded Post-it notes. During the
session, however, the Post-it notes were not used, and reactions to the concept were
communicated verbally.

The nal assignment focused on designing a dashboard. Each participant independently
identi ed the types of patient information they would like to access before a consultation,
and wrote these down on cards. The cards were then discussed as a group and sorted
together. Using the grouped information, participants individually developed a dashboard
using empty graph templates and arranged these on an empty dashboard layout. Results
were discussed, and participants received a gift card as a token of appreciation to conclude
the session.

Figure 42, Materials for co-design session 2 HCPs
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Figure 43, Materials for co-design session 2 patients

PATIENT SESSION

The same two patients from the rst co-design session participated in the secc
This session included two assignments, designed to elicit feedback on the re
of the concept.

As in the HCP session, the rst assignment began with a recap of the nd
the previous session, including the values of empathy, self-reliance, and a
Participants were asked to re ect on whether these still resonated with them. T
concept was then presented using the storyboard, and participants discusse
revised design addressed their values and proposed changes where needed.

The second assignment involved an in-depth evaluation of the Ul prototype,
again presented on a large printed format. Feedback was gathered through
discussion and the use of dot-shaped stickers to identify strengths and op
for improvement. The prototype was reviewed in three thematic parts: col
preparation, the consultation itself, and consultation evaluation. During the
patients were also asked to contribute to the visual design by selecting prefel
from a set of options (Figure 43 & Appendix F). Similar to the HCP session, r
discussed, and participants received a gift card as a token of appreciation to c
session.

ANTICIPATE

67



6.2.2 RESULTS

Figure 44 and Figure 45 illustrate all values identi ed during the second co-design sessions
with HCPs and patients. 105 labels were assigned for the HCP analysis, and 106 for the
patient analysis. The grey areas in the visualizations indicate the relative frequency

with which each value was mentioned. The exact number of quotations is

displayed on the outer edge of the circle. The inside of the circle shows how

values were experienced in relation to the three concepts, similar to the

results of the rst co-design session. Detailed gures showing the values

experienced for each concept, including identi ed problems, can be

found in Appendix G.

A | Values - HCPs

Four key values emerged during the HCP co-design session:
patient-centeredne@s=23) was mentioned most frequently,
followed ley ciencyn=15yuality(n=15), ahdlistic care

(n=15), which were discussed equally often.

Patient-centeredness was raised in relation to time burden
and perceived bene t to the patient. Several participants
noted that current practice is time-consuming and does
not always focus on what is most important to the patient.
For example, P1 staMsl:are asking the patient so many
questions [...] | could be talking for 10 minutes already about
something that is not important to the patient. It is just not patient-
centered enough’Pdtficipants expressed that existing PROMs
already offer potential to improve patient-centeredness by making
consultations more ef cient and focused. Concerning the re ned
concept, patient-centeredness was mostly seen as positively in uenced
(n=9). Participants were enthusiastic about the concept’s ability to steer
consultations toward patient priorities. They also recognized the value of
patient preparation in helping patients become more aware of their needs.
However, some concerns were raised. P3, in particular, believed that limiting the
number of discussion points could calisastesg)ine, as a person who nds it
dif cult to make choices, that this can cause stress. Maybe | want to discuss additional topics,
but | can only choose a few” — P3
Figure 44, Values of HCPs co-design sess
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Ef ciency was primarily mentioned in connection with time investment and Wedaoting accessibility and usability, participants recommended maintair

optimization. All participants recognized that patient preparation could save timastafizgtions in the concept but adding intuitive actions such as sliding or

consultations. P3 illustrated tieie is a lot of ef ciency to gain. If you see beforebalett symptoms or rate severity. HCPs also suggested that treatment option

where there are no problems, you can skip that [...] you can ask about whatagakeplandhataper to reduce focus on the computer screen during consultatior

moment.” — PBherefore, there were only positive remarks about ef ciency (n=5).Two nal suggestions on how to create a functional solution were to create a ¢
dashboard containing all outcomes and integrate the solution across all depa

Quality and holistic care were often discussed together. Participants described hmdistictcsges. For example, the patient could visit a neurologist and a rehabilita

as ensuring that consultations gather complete and high-quality information thdtutanutyently, the departments do not work together, so the patient has to Il in

used for diagnostics and decision-making. Initially, the concept was perceived t&® R@8liveBarticipants would like to see this improved in the future.

impact quality by focusing on what truly matters to patients. For example, neurologists

often see patients they have treated for over ten years, leading to habitual consultation

patterns. Without structured preparation, these consultations risk becoming less thorough.

Participants believed that the consultation preparation could help to counteract this risk.

However, concerns emerged regarding symptom registration. Since the preparation only

asks patients to indicate experienced symptoms without quantifying severity, HCPs feared

missing important information compared to existing PROMsHefe rgaarked:

select what symptoms you have experienced, but you do not select what went well. You will

miss symptoms that wayThi$?also in uences long-term monitoring of the patient,

because the consultation preparation holds‘less\@gtailzes’, ‘no’, | think that we

will miss a lot and that it is not suf cient to have a red threadhedbkissauags — P1

were considered crucial by HCP participants.

B | Problems and suggestions - HCPs

Several suggestions were made to improve the re ned concept. The most prominent
recommendation was to continue using existing PROMSs, such as the MSIS-29, alongside
the consultation preparation. Participants worried that important symptoms might
otherwise be missed. Another suggestion was to send follow-up PROMs after patients
complete the consultation preparation. In this approach, patients would complete a brief
preparation and receive a PROM only if additional information was needed.

Alternatively, participants suggested to integrate elements of existing PROMSs into the
consultation preparation, for example by using a symptom severity scale, possibly with
descriptive wording. To reduce the time burden for patients, P4 suggested that after the
completing the tool once, patients should only update their responses if changes occur.
This way, previous answers would be reviewed and adjusted, saving time.
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C | Values - patients

Among the two patient particgagssibilitth=30) was the most prominent theme
during the second co-design sessisabilitiftn=16) also frequently discussed.
Other values mentionedselereliancén=7)quality (n=7), aref ciency

(n=7).

Patients expressed a strong concern for accessibility, even before the
re ned concept was introduced. They shared that accessibility was a
signi cant topic among pekesi an MS-themed day with webinars
together with other patients. You could chat with each other and share
videos. There, everyone talked a lot about accessibility as well.” — P1
The elements they found important regarding accessibility were

to use clear language, large font sizes, good color contrast, and
enough space between elements. The participants thought

the existing patient app in which PROMs can be lled in was
inaccessiblenotice that a questionnaire is often very confusing

for me, for example if the information is very clustered” — P2
Although they had few speci ¢ comments about the re ned

concept, participants stressed that accessibility must remain a

priority in further development.

Regarding usability, patients made some remarks about the
presented Ul mock-up (n=3). The participants expressed that
everything should be very clear to understand to achieve good
usability. They expressed strong negative feelings about numeric
symptom scaf&ghat | do not like is that you have to give it a grade.

| despise it. Do not touch on that. Never do it, I'll say. It always is very
confusing” — PBoth participants preferred explaining symptoms in
words, as different individuals could interpret numbers differently.

On quality, participants stressed the importance of accurate information in
consultation preparations and evaluations. They trusted their neurologists to
ensure quality. Summaries of the consultation should contain information that the
neurologist provides. Especially when an Al assistant makes such a summary, participants
would like to have the accuracy checked by thelfToemhatbgigent could an Al
Figure 45, Values of patients co-design sess
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identify topics that are important to me? | am not sure if it alone can decide whab sh8uMBEIQATIONS FROM SECOND ROUND OF CO-DESIGN
in a consultation summaryDedte this concern, they welcomed having an of ciale values, problems, and suggestions identi ed by HCPs and patients indica
consultation summary as a signi cant improvement to the quality of care and seltoeli@ptealready largely meets the values and needs required for a good so
“It helps to think for yourself what you want to discuss. Some people do not do ihatacticidatly”true for patients, who did not raise any negative remarks reg:
—P1. “You help people to become more self-reliant, everTi¢hegracgrerits P2 core values and focused mainly on enhancing accessibility. HCPs, however, \
also saw the opportunity for self-reliance for themselves through the summary timegrmeettie impact of the concept on quality and holistic care.
after the consultation.

For HCPs to adopt and integrate the solution into practice, it is necessary to g
Finally, regarding ef ciency, participants recognized the limited time availdblailéal information about patients’ symptoms. Speci cally, the extent to which
neurologists and MS nurses. They supported using consultation preparation to @@vexpadaenced must be captured to avoid missing important issue and ensu
they acknowledged that completing full PROMs during consultations would be uimgalistés, but also to refer patients appropriately, and enable long-term mor

and that preparing beforehand would be bene cial. patients’ health. The current concept does not yet ful Il this requirement (Figur
overall ow of the concept, as presented in the storyboard (Figure 41), only n
D | Problems and suggestions - patients adjusted slightly by including an Al assistant that provides the patient with a s

In addition to the previously mentioned concerns, participants identi ed pttergiad of the consultation. Additionally, a long-term dashboard should be de
challenges for other patients. The re ned concept relies on using the existing pptesgrapgputcome data over time, supporting HCPs in their consultation prepa
“MijnAntonius”, but not all patients use this app. During the session, patients fotdmatad. For patients it is considered important that accessibility guidelines ar:
that they would like an Al assistant to summarize the consultation. They apprea@tedrthis
aspect of concept 1 in the previous session and believed it could also be of value in the
re ned concept. However, the participants thought that some other patients might not
want to engage with an Al assistant due to privacy concerns. 6.2.4 CONCLUSION
The consultation preparation tool should be further developed to meet user |
To address these issues, participants suggested giving patients a choice aboualbsthecorporating a scale and accessibility guidelines should be the prime
an Al assistant is used to create consultation summaries. Regarding patientstinetnesinghase of concept development. The concept will be re ned into a pro
the app, MS nurses could offer alternatives, such as conducting the preparaticsheovengtrates how accessibility considerations are integrated, with patients’ s
phone or sending a paper version to complete and return before the consultaticand additional research on accessibility incorporated to enhance the ove
experience.
Patients also offered accessibility and usability recommendations for the user interface,
including maintaining a clear layout with adequate spacing, strong contrast, large fonts,
and simple language. They requested the ability to write additional explanations on each
page during preparation, enabling them to generate a clearer and more personalized
consultation summary.
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Figure 46, Evaluation of design criteria re ned concept

6.3 CONCLUSION

The two rounds of co-design provided insight into the values, needs, and exp:
both HCPs and patients. This guided the development of a digital consultation p
tool. In the rst round, concept 3 emerged as the most promising option, dem
strong alignment with users’ core values, especially patient-centeredness,
and accessibility. Despite this alignment to values, HCPs initially preferred
particularly because it supported the need of consultation preparation. This r
key tension between values and needs.

In response, concept 3 was re ned and reframed as a digital consultation prep:
for the second round of co-design. Feedback from the sessions showed that
concept addressed many earlier concerns, especially for patients, who aj
its clarity, support for self-reliance, and potential to improve accessibility. F
recognized its potential to enhance patient-centeredness and ef ciency. How
raised concerns about the concept’s ability to capture detailed symptom in
necessary for clinical quality and holistic care.

The co-design process therefore highlighted a lesson: designing for healthce
balancing innovation with the realities of clinical practice. While patients ern
values like accessibility, usability, and autonomy, HCPs stressed the imp
actionable, structured data for decision-making and long-term monitoring, n
traditional PROMs should provide. These insights will shape the next phase of d
focused on improving the consultation preparation with more detailed symptom
integrating Al assistance, and presenting outcomes through a user-friendly da:
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Chapter 7

CONCEPTUALIZE

FINAL DESIGN

Input from the co-design sessions was used to start a second conceptualize phase and
make a nal design proposal. For this nal design, three components were developed
that together support SDM: consultation preparation, the consultation itself, and
consultation summary. Based on the concept presented during the second co-design
sessions, changes were made, user ows were developed, wireframes were created,
and a design system was set up, which led to a nal design proposal that is s*:own in
this chapter.



Figure 47, Storyboard nal concept
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7.1 CHANGES TO REFINED CONCEPT
B | User interface: Scale

Before creating a prototype of the nal concept, feedback from the second cimdeaigsiate the concept into a functional prototype suitable for further
session was incorporated. This led to adjustments in the user experience capamdddavilepment, it is necessary to design a user interface. The wirefre
storyboard, and two key changes to the user interface of the consultation prdpargiche second co-design session required several updates, beginning
tool: the introduction of a symptom severity scale and a redesigned prototypmpégoentation of a scaling feature. Based on feedback from healthcare
Additionally, accessibility guidelines for patients with MS were reviewed and codsidegethat session, multiple approaches were explored to integrate a s
the tool that allows patients to indicate symptom severity. The objective
A | User experience: storyboard gather more detailed information without compromising usability or scree
The storyboard in Figure 47 presents the ow of the nal concept. Patients c&iigaceed8 illustrates the different options considered for implementing tf
the consultation preparation tool through the hospital’s existing patient app or website.
Within the tool, they are guided through a series of symptom questions based dheexistingtion presents a ve-point severity scale with an illustrated symptom |
PROMSs, indicating the extent to which they have experienced each symptoonit. Aftter second option displays the symptom in a xed position on the scale
completing this step, patients can select which symptoms or other health-relatesgrtopitshen slide to answer. A third approach integrates the scale into the sal
they want to discuss during their upcoming consultation. These selections are siamdcispizgthg the symptom, which saves space but reduces usability due to li
in a preparation overview that is visible to both the patient and their HCP. for explanation. A fourth option uses a two-step process: patients rst indicat
they experienced a symptom, and if so, a severity scale appears for that speci
During the consultation, the overview is accessible within the patient’s electronic health
record through a dedicated consultation module. The HCP can view the patient’s input,
record the consultation, and automatically generate a summary using an Al assistant.
There is also a separate page within the module that presents treatment options and
possible referrals to other specialists. This page can be used during the condultation
to guide the conversation about treatment decisions. After the consultation, both the
summary and the discussed treatment options remain accessible to the patient through
a consultation summary module in the app. Over time, data from multiple consuftations
feed into a long-term dashboard that helps both patients and HCPs monitor symptom
trends and discussion topics.
The consultation preparation tool is built around three interconnected parts: a prepsairation
module that supports patients in getting ready for their consultation, a consultation module
that facilitates the actual conversation and treatment planning, and a summary module
that provides a record for future reference and re ection. From this point on, the €oncept
will be referred to as Coprio; a wordplay on consultation, cooperation, and prioritization.
Figure 48, Different approaches to scale intera
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Among these options, the two-step approach emerged as the most promising. It strikes a

balance between screen space ef ciency and usability by showing the scale only when it is
relevant. This approach reduces visual clutter while still providing the necessary detail, and
was therefore selected for further development.

C | User interface: Layout

While adding a scale can enhance symptom tracking, it also introduces the risk of visual
cluttering, especially on mobile devices. In 2023, over 90% of the Dutch population owned
a smartphone, compared to 75% with a laptop (Centraal Bureau voor de Statistiek, 2023),
indicating a higher likelihood of Coprio being used on smaller screens.

To address this, the layout was optimized for mobile screens. As shown in Figure 49, the
process begins with the patient indicating whether they have experienced a symptom. This
is done using a card swiping motion, similar to those used in existing mobile applications
like Tinder. Although this interaction style is more familiar to younger users, research shows
a swipeable element can be suitable for older adults if it is at least 17.5 millimeters in size
(Leitao & Silva, 2012). An example of this interaction is illustrated in Figure 49.

Figure 49, Swiping interaction on a mobile device
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D | Accessibility
Knowledge about accessibility guidelines needs to be gathered before further %@IMHQP ROTOTYPE DEVELOPMENT
the prototype. As the prototype is developed around the MS case study, accessibility
guidelines directed toward improving web accessibility for MS patients will be incaéarat8&ER FLOWS
Building on the storyboard in Figure 47 and the concept re nements, user
The National MS Society is an organization aimed at improving the lives of patesdsedifior the preparation module, consultation module, and summary modt
MS. They provide information regarding several topics, including accessibility, dvassdhiteble in Appendix H. The user ows outline user goals and the necess
professional advice and opinions, and published experiences (Who We Are: Oand/lissoactions to achieve them. Figure 50 presents an excerpt from the prepe
and Values | National MS Society, n.d.). demonstrating how symptom registration is handled. Such ows provide a clec
for developing screens and elements.
The MS society advises using four guiding principles to ensure good accessibility for people
with MS:

» Perceivabl@ll content should be recognizable and usable for different types of users.
Best practices for this are to use images accompanied by text and use a minimum of
AA contrast (Accessibility Principles | Web Accessibility Initiative (WAI) | W3C, n.d.).

» Operable Different interactions are possible. People should be able to choose
whether to interact with an interface using a mouse, touchscreen, or keyboard.

« UnderstandableContent should be easy to understand, which is especially
important in language and layout. Instructions should be available, and errors should
always be explained.

* Robust The design should work on different devices and browsers and function
well with assistive technologies like screen magni ers. However, a mobile- rst design
is considered a best practice (Accessibility: Highlights & Guidelines | National MS
Society, n.d.).

This means that contrast should be checked, and images should be accompanied by
text. It also needs to be considered how content can be made understandable and which
instructions are necessary. Operability and robustness will receive more attention if the
prototype is further developed.

Figure 50, Excerpt of preparation module usel
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7.2.2 WIREFRAMES "":l""

After all the user ows have been set up, wirefre ® :'lj
created to show how elements from the user c 'ﬁw

displayed and used. A selection of the wirefre
be accessed in Appendix I. The nal wireframe [0 ‘_ '
preparation module, consultation module, and ¢
module are accessible through the QR code on tt .

7.2.3 MOODBOARD

7.2.4 DESIGN SYSTEM

A design system containing colors, typography, icons, grids, and buttons was ¢
to making graphical user interfaces of the consultation preparation tool.

A | Colors

The design system uses two colors for backgrounds and buttons, and two colc
and text (Figure 52). The colors for background and buttons are used in seve
and tints to maintain visual hierarchy and clarity. Figure 52 also shows wi
combinations pass the WCAG AA contrast guidelines. Only those color cornr
have been used.

After creating the wireframes, a mood board showing the preferred style was created based

on images from the design platforms Behance and Dribbble (Figure 51). Key ele
can be retrieved from the mood board are rounded buttons, light colors, and t

modern aesthetic.

Figure 51, Moodboard for Coprio

AA Large text

AA Large text

#7A8580

AA Normal text
AA Large text

#FFFFFF

AA Normal text

#034052

Figure 52, Color system

B | Typography

Segoe Ul was used as the typeface. It is a set of sans serif fonts with many
styles. According to Microsoft, it is an accessible and readable font at diffe
(Typography - Fluent 2 Design System, n.d.).
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C | Grids

Grids can be used to create consistent and responsive interfaces where elements are neatly
organized. The grids used for small screens in this design system have four columns, a
margin of 32px, and a gutter of 8px (Figure 53). The grids for larger screens must be
aligned with the existing grids of patients’ electronic health record systems to ensure
consistency.

Figure 53, Grids

D | Icons

Consistency in icon style and colors gives the design an organized look. Material Symbols,
a set of Google icons, was used because of its consistent look, ability to customize, and
availability of many icons. A subset of rounded, lled icons, with a weight of 400, was
used. A preselection of icons was made for the design system based on symptoms retrieved
from PROM MSIS-29 (Figure 54).

Figure 54, Selection of used icons

E | Buttons

The buttons were created based on all design system elements to ensure congisgned and
legibility. A primary button was designed with several states: enabled, pressed, disabled,
and selected (Figure 55). The secondary button was based on the primary bpttssebut
uses an outline instead of a Il. For each button, a large and a smaller version were created.

disabled

selected

Figure 55, Example of primary buttons (left) and secondary buttons (right)
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7.3 GRAPHICAL USER INTERFACE

The wireframes and design system were used to develop the nal designs of the preparation,
consultation, and summary modules. Prototypes of these designs can be accessed via
the QR code provided and are shown in Appendix J. The preparation module prototype
demonstrates how symptoms are reported, how discussion topics are selected, and what
the nal overview looks like. The consultation module prototype illustrates how the tool
could be integrated into existing electronic health record systems. The summary module
prototype shows how a patient could review the consultation summary. The three models
are described in this section to illustrate the functionality and design of the prototype.

'F'I The nal prototype can be

"-I-"-' accessed through this QR code A ST [SEEEer

E"d. and is shown in Appendix J

7.3.1 PREPARATION MODULE

A | Symptom reporting

The symptom reporting screens are a central component of the consultation preparation
(Figure 56). Users access the module from their existing patient app. Before beginning,
users are shown an instruction that explains how symptom reporting works. Swiping left
indicates that a symptom was not experienced, while swiping right marks it as experienced.
Users can also press “YES" or “NO* instead of swiping. If the user swipes left, the next
symptom is presented. If the user swipes right, a pop-up asks the user to specify the
extent to which the symptom was experienced. This pop-up can be closed or dismissed
by clicking outside the frame. If a symptom is rated “quite much” or “very much,” follow-
up questions based on other PROMs can be given to gather more detailed information.
These questions are not asked if the patient has not experienced the symptom or only to
a low extent. This reduces the number of unnecessary questions asked of the patient. Thg | .
patient can answer the additional questions immediately or postpone them until after the electing “yes
consultation preparation. Users can undo actions by pressing a labeled text button that

80

Swiping “no* Pressing for more info

Pop-up to de ne answer Part one completed

Figure 56, Symptom reporting screer
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Topic overview screen Selecting a topic

Overview screen All discussion topics

The topic was selected

All symptoms

explains the action. This button is intentionally less visually prominent to preven
or unconscious interaction. The consultation preparation includes a progres:
estimates how long the process will take. Additionally, the symptom reportir
show progress by indicating how many symptoms are to be reported and hov
already answered. This numerical feedback helps users better understand the

B | Priority selection

Once symptom reporting is completed, the user is taken to the prioritization sci
57). Here, they can select discussion topics by clicking on an empty discussio
A pop-up displays all symptoms previously marked as experienced. Symptom:
more severe are listed rst, which makes it easier to nd them. Additionally, syt
experienced are excluded, because they are unlikely to be interesting for disct

Users may also choose to discuss topics unrelated to their symptoms. These ar
the “Other” category in the pop-up and typically include issues common to tt
group. If a topic is not listed, users can enter their own topics. Selected discu
then appear in the main list. Icons, colors, and symptom descriptions remain
throughout the consultation preparation tool to ensure a cohesive user experie
can add or modify topics by clicking on an existing or empty discussion slot. F
topic slots is optional. When satis ed with their selections, users can proceed
screen.

C | Overview

After completing symptom reporting and selecting discussion topics, the pr
module is nished. A summary overview is then presented (Figure 58). By
discussion topics, users can review and modify their choices. All symptoms, inc
not experienced, are listed in the overview, and users may make adjustment
There is also a section where patients can add personal remarks or question:
be included in the summary sent to the HCP.

An export button is available if the user wishes to print or share the overvie\
presses ‘Close and Send’ to complete the preparation process. After com
screen explains who will receive the summary and what will be done with the
information.

Figure 57 (top row), Priority selection screens and Figure 58 (bottom row), Overview screens
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Consultation screen

Treatment options screen

Figure 59, Consultation screens
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7.3.2 CONSULTATION SCREENS

During the consultation, the HCP can access the consultation module v
electronic patient record. Figure 59 illustrates how this module would
when integrated into EPIC, the electronic patient record system use
Antonius. The module consists of two main pages: a consultation pre
page and a treatment options page. On the consultation preparation
HCPs can view the results of the patient's symptom reporting and di
topics. In Figure 59, the outcomes of symptom reporting are prese
scores that indicate whether symptoms have increased, decreased, or
stable. On the left side of the screen, discussion topics and questions
by the patient are displayed. The scores and indicators help HCPs t«
interpret changes during the consultation. Since patients may not be
with these scores, HCPs can toggle to a patient view during discussic
communication. This view mirrors the preparation module’s layout and
all registered symptoms.

Within the same consultation module, the HCP also has the option to
audio recording to generate an Al-based summary. When the recording
is selected, a pop-up appears reminding the HCP to obtain permission
patient before starting the recording. At the end of the consultation, the |
to check the summary and make any necessary changes.

The second page of the consultation module focuses on treatment

which are different depending on the patient group. For example, in the
MS patients, treatment options are categorized into medications and r
which can also be seen in the treatment page layout. When the HCP
a particular treatment option, detailed information becomes available,
potential side effects or risks. Additionally, the module provides an ov
information for all treatment groups. Patients and HCPs can use this to
treatments. The HCP can tailor or update this information to better align
speci ¢ needs of the patient. During the consultation, the HCP can selg
treatment options are suitable, and the patient can later read more ak
options in the summary module.
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7.3.3 SUMMARY SCREENS

The summary module represents the nal component of Coprio. It summarizes everything
that was prepared and discussed during the consultation into a set of summary screens,
as illustrated in Figure 60. Patients can access the summary module through the existing
patient application. After opening the module, patients view an overview screen that
allows them to navigate between sections for treatment options, discussion topics, and a
consultation summary.

Since treatment options may require active decision-making by the patient, this section
is prominently placed at the top left of the screen. When accessed, the treatment options
are displayed as a carousel of buttons. If a patient clicks on a treatment button, they are
redirected to a corresponding page on the hospital’s website that provides more detailed
information about the selected treatment. The discussion topics page lists the topics the
patient had prepared for discussion. Patients can click on each topic to indicate whether
it was discussed during the consultation and whether they wish to revisit it in a future
appointment. If a topic is marked for further discussion, it will be automatically suggested
during the patient’s next consultation preparation.

In the consultation summary section, patients can read the Al-generated summary of their
appointment. Additionally, if they have any remaining remarks or follow-up questions, they
can make a note of that directly within the summary module. These notes are saved and
are visible to the HCP during the next consultation.

7.3.4 CONCLUSION

The preparation module, consultation module, and summary module together form the
complete consultation preparation tool, Coprio. This tool is designed to support patients
and HCPs by allowing them to prepare for consultations and offers insights into the impact
of iliness on the patient’s daily life. The graphical user interface has been developed to
ensure an accessible and user-friendly experience, featuring intuitive interactions and
adherence to established accessibility standards. Across all three modules, patient screens
are kept consistent to support recognition and usability, while still delivering suf cient
detail and functionality to meet the needs of HCPs.
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Figure 60, Summary screens
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Figure 61, Evaluation of nal design by design criteria

7.4 CONCEPT EVALUATION

An evaluation of the design criteria can now be conducted to assess whether C
stakeholder needs. This section outlines how the identi ed requirements, prir
guidelines have been addressed, and offers insight into the solution’s likely €
and adoption in practice.

7.4.1 REQUIREMENTS

The design requirements consist of six key prerequisites necessary for the sol
improve, and ultimately replace the role of current PROMSs in individual care, a
in Section 4.4. Coprio ful lls all six design requirements (Figure 61).

1. The solution should identify individual problems that patients experience
The consultation preparation concept asks patients to re ect on which symp
have experienced, similar to the current PROMs. However, it also encourag
to consider which symptoms are worth to discuss, distinguishing between ul
symptoms and signi cant problems. For example, a patient may respond to
guestion about walking by indicating that they cannot walk more than ten met
might seem severe. However, if the patient has used a wheelchair for over te
situation may not be as concerning. By allowing patients to indicate which syn
topics matter most to them, the tool facilitates personalized care tailored to
needs.

2. The solution should initiate HCPs to start the Team talk

The Team talk phase in the SDM process involves HCPs explaining available
discussing patient goals (Elwyn et al., 2017; Stiggelbout et al., 2015). Coprio s
in several ways. First, it enables patients to prepare by considering what is ir
discuss. This helps them identify goals ahead of the consultation. During the ¢
HCPs are presented with an overview of all treatment options, designed to be
the patient. This shared visual aid can facilitate the presentation of options, er
HCPs to initiate the Team talk.
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3. The solution should allow patients to identify which health aspects are mosOngrattatite@onversation preparation tool ful lls the design requirements well,
them that it can meet the most important needs of both HCPs and patients.
A key functionality of Copriol is allowing patients to identify which health aspects are most
important to them. In addition to health aspects, patients can indicate which other topics
they nd important and want to discuss during their consultation, such as nuffiiah PRINCIPLES
pregnancy. While meeting the design requirements is essential, it does not guarantee that
will be accepted. The design principles offer additional guidance to ensure the
4. The solution should be able to be used by MS patients, taking into accdikayptusbiblgsed.
physical and psychological impairments
During development, accessibility guidelines speci c to individuals with MS were Thesidtissign principle is to improve communication between patients and HC
to enhance perceivability and comprehension. Icons are consistently accompansegpgrtexthis by ensuring that the modules are recognizable and clear to u
and all color combinations were checked for adequate contrast. Most screerfsripeltidets and HCPs. Patients’ priorities are made visible to both patients e
instructions, and key interactions are supported with examples. Nonetheless, enoceinaggng active participation in SDM. By having the discussion topics visib
testing with MS patients is necessary to con rm if the solution is in fact suitaldeef@ntimairaged to express their concerns, while HCPs are reminded to con
target group. concerns.

5. The solution should allow patients and caregivers to prepare the consultatiofihere are several accessibility and usability principles in the list of criteria. F
Coprio is framed around consultation preparation rather than simply lling outt @spreyortant to present information so that it does not overwhelm the p
consultation questionnaire. Patients are encouraged to re ect on what they wvalgratandable for patients with lower health literacy, and the relevance of the |
discuss, which makes the purpose of symptom reporting more clear. They cais ckmath&ine tool addresses this by breaking long questionnaires into smalle
symptom reports to inform their discussion points. Similarly, HCPs can review theg@llgpasisg simple “yes” or “no” questions. Symptoms are supported by ic
and the selected discussion topics to prepare. Therefore, the tool supports bothgkaeitsnore accessible. Azad et al. (2024) argues that using multimedia |

and HCPs in effective consultation preparation. improves accurate completion by people with low health literacy (Section 2
solution also aims to improve relevance for patients, because reported sympt
6. The solution should allow patients to bring up dif cult to discuss topics used to indicate discussion topics. In this way, symptom reporting is relevant

All symptoms common to a specic illness are asked in the symptom sectiandoH@fes in their consultation preparation.

preparation module. Sometimes, especially for MS, that includes complex or sensitive

topics such as sexual functioning or defecation. If a patient indicates experkorcHi@Ps, it is important that the solution does not take up too much time. Re
symptom to a signi cant extent, it appears higher in the list of potential discussiprepapaiton should be easily accessible. Coprio aims to do this by adding a ¢
By presenting dif cult subjects as common and placing them prominently, patisatsemayto the HCP’s existing workspace. On that screen, the HCP can view the
feel more comfortable selecting them. Suppose a patient selects a sensitive topieshiis @desglance and easily switch to discussion topics with one click. Howeve
not raise it during the consultation. In that case, HCPs can refer to the discussitmtdpiedjsiting the consultation screen into the HCP’s existing workspace will
and still initiate the conversation about dif cult-to-discuss topics. without adaptations. For the solution to be effectively integrated into existing w

it is necessary to talk to the developers and discuss possible integration.
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Patients indicated during the co-design sessions that they felt the need to feel safe and

secure between consultations. This means that if a patient suddenly feels unebocEXPECTED VALUE FRAMEWORK

a question, they want a quick response from their HCP. Coprio might not fully ful Il this

need. While the solution allows patients to indicate their symptoms and ask @esstiessgvaluating how the concepts ful ll the needs of patients and HCP:

these questions will not be answered until the consultation itself. If a patient hasramevgmkt should again be made to show what values become important st

guestion or symptom, they can emailing or call their HCPs. Some patient apps alse alsathncept, following the VtM method. In Figure 62, values of HCPs an

have the option to contact an HCP. are shown, based on the discussion during the second co-design sessions. |
expressed the three main value themes (patient-centeredness, ef ciency, ar
while patients focused more on sub-values, such as accessibility and self-reliar

7.4.3 GUIDELINES value, norms retrieved from the results of the second co-design sessions are ¢

The guidelines are concrete elements that can be integrated into the design. These

guidelines aim to enhance the design but are not strictly essential for the tool’s fubefidnadityis to improve HCPs’ values by incorporating the indicated norms. It

Most have been incorporated into Coprio. For instance, patients can submit opemvendadtates the perspective of patients to both patients and HCPs, supp

guestions or write their own discussion topics. Additionally, a visual summary isnpiowaéde of patient-centeredness. Furthermore, the tool aims to reduce pati

and HCPs are given concrete tools to use in a conversation, such as the consultayiam ey the usability of symptom reporting and reducing the time it takes t

with treatment options. guestionnaires. Regarding ef ciency, the tool structures the consultation and is
into existing work ows, which HCPs value. Quality of care is also supported

Not all guidelines have been fully implemented. The design does not explicitly patiieniksvace still asked to provide detailed information about their health cot

ones to help with the consultation preparation. It is up to the patient to ask for pelpritvdenThis can be used for holistic care, as a complete picture of the pati

lling in the preparation module, because HCPs indicated during the co-desigrceatstbesn be sketched.

that they want to receive information from patients directly. Therefore, it is possible to

do the consultation preparation with a loved one, but it is not speci cally encBatgad. primary concern with using the solution was accessibility. If access

Another guideline states that Al-generated content must be accurate and reliahlppdites], this value likely becomes more important. Coprio aims to consider

depends on the Al model in use and will require testing to con rm if the guidelinefloveing MS-speci ¢ accessibility guidelines. Patients also value self-relianc

In Coprio, however, HCPs are responsible for reviewing Al summaries before tremynaepseunpports this by encouraging patients to prepare for the consultation,

which helps to ensure that patients receive accurate information. they usually do not. Furthermore, patients are supported with information and c
own research at home, based on the actual conversation during the consultat
patients value quality, which is primarily linked to the information they receive

7.4.4 CONCLUSION nal concept delivers additional information to the patient, which currently is no

The consultation preparation tool mostly meets the design requirements, pspegéesocus should be given to how this information is provided to ensure the

and guidelines identi ed in this thesis. This indicates that the solution ts the foegdgierfits is suf ciently supported.

patients and HCPs. It theoretically supports the core goals of consultation preparation

and encourages SDM. While the solution shows strong potential, further improvements

are needed, particularly regarding integration into existing work- ows and ensuring Al

accuracy. This will be further re ected upon in Chapter 8.

86 CONCEPTUALIZE - FINAL DESIGN



Figure 62, Value framework of nal desi
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7.6 CONCLUSION

Figure 63, Design goal with sub-goals

As described in Chapter 1, PROMs are currently used in various situations, categorized
into four main goals: individual care improvement, internal and external quality control,
and scienti ¢ research. Using PROMs for individual care improvement, speci cally for
supporting SDM, was identi ed as the primary goal. The design objective to reach this
goal is illustrated in Figure 63: to design a tool that provides context for and stimulates
SDM while enhancing communication, engagement, and relevance.

The evaluation of the concept, using both the list of design criteria and the value framework,
demonstrates that the nal concept theoretically meets this goal. Communication is
facilitated by a list of discussion topics, which serves as a conversation guide during
consultations and helps patients express their concerns. Engagement is supported by
actively involving patients and giving them a clear purpose in preparing consultations.
Relevance is enhanced by clearly communicating this purpose to patients and HCPs, and
by ensuring that the results are actively discussed during the consultation.

Therefore, the consultation preparation tool addresses the needs and values identi ed in
the co-design sessions and ful lls the overarching design goal.
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central to the added value of Coprio compared to existing PROMs, because |

8.1 DISCUSSION relevance for patients.

8.1.1 RESEARCH QUESTIONS It is important to note, however, that this conclusion is based on a case stuc
In this thesis, three research questions have been presented. This discussion vpilitrergstvtita MS. Coprio’s applicability to other patient groups has not yet been
extent to which these research questions have been answered. This section stiltsetitleldss, Coprio is likely suitable for broader use. The tool's method o
most speci ¢ research question and ends with the broadest, showing how theepsdarghs adapted from existing PROMSs, which suggests that similar adapta
applies at different levels. be developed for other conditions that also already use PROMs. Moreover, the
not disease-speci ¢ and could therefore be adapted to other patient groups. Ac
RQ3: To design a tool that identi es the impact of a disease on a patient’s life atié consultation module screens used during consultations are integrated
facilitates discussions about treatment options electronic health record system and are accessible to HCPs across all depar
As concluded in Chapter 7, the consultation preparation tool, Coprio, is a pranhd@pgndent on patient groups.
alternative to traditional PROMs to support SDM during consultations. This is achieved in
two ways. First, Coprio makes it possible to identify the impact of a disease onFangdiijetite solution was presented during a meeting at the UMCG Hospital,
life. This is done by asking patients to share which symptoms they have experiehlt&¥s fr@searchers, and implementation experts. The concept received positi
patient’s perspective. The impact of this can be seen by allowing patients to indiaateatteictiees also saw opportunities for applying Coprio to other patient grou
of these symptoms or other health-related issues they nd important to discuss. @utimg thgponse, it is likely that RQ3 has been successfully met, even beyond 1
consultation itself, the symptoms and discussion topics can be used as a startiog\d8int to
further identify the impact of the disease.
RQ2: How can the design and procedure around PROMs, HCP involvement,
The second part of RQ3 mentiones that the solution should facilitate discussiomgegiralinehtient motivation be improved to increase the value of PROM use
treatment options. Coprio supports this in several ways. Before the consultatiomdvatielaiscare improvement?
can already think about what is important to discuss by tracking their symptomsRumdnditite course of this thesis, a deliberate decision was made to focus on SD
in discussion topics. During the consultation, these discussion topics can give aasrttieatiost critical goal of PROMs. This focus enabled to take a bottom-up aj
about what is important to the patient, which should be taken into account in the 8&Mlopment of an alternative to traditional PROMs. However, SDM repre
process. Furthermore, treatment options are presented in a clear and structureshenaomgronent of individual care improvement. RQ2 initially explored this o
during the consultation, which reminds the HCP and patients that decisions cargbalrate narrowing the focus to SDM in RQ3. Has this broader research qu
Finally, after the consultation, patients are able to review treatment options indepesiol emsi?
and are actively encouraged to compare them. These features all aim to effectively
facilitate the discussion about treatment options and encourage SDM. Although experts consistently highlighted SDM as the primary purpose of
HCPs patrticipating in the co-design sessions frequently emphasized the img
However, the effectiveness of Coprio also relies on its use. Existing PROMs aredieggblsgtsrand monitoring as well. When a concept that exclusively focused o
consultations, but also after treatments, during check-ups or at other moments. Fotr@hprén, concerns emerged regarding the inability of the concept to ful Il othe
it is essential that it is only asked to complete before an upcoming consultatiofuridtisns.al his feedback showed that it was still necessary to include additiona
non-negotiable element of the design. The discussion of results during the conlsettatisa H¥CPs would not otherwise not accept the solution. As a result, the re r
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was adjusted to also support self-management, monitoring, and diagnostics. A review of challenges experienced with existing PROMs showed that most pre
Therefore, a scaling system was implemented that captures detailed informatieed abgattient-centeredness. Within this core value, there were issues related t:
symptoms experienced by patients. By incorporating this feature, Coprio can bequsédityfoelevance, responsibility, and usability. This highlights the central role
all goals within individual care improvement and effectively addresses RQ2.  centeredness and shows that it is currently insuf ciently experienced. For quali
concerns included the availability of evidence-based information, how data is
Since the tool collects information on patients’ symptoms in a structured manneasdrilavtelevant it is. Ef ciency issues were mostly related to cost-effectivene
existing PROMs, it could theoretically also be applied toward other PROM goadmdumnasunication.
internal and external quality control, and scienti c research. However, these goals should
never be the primary goal of Coprio. A core principle of the tool is that patientSergagaitial value framework highlights the importance of these three core
with it to prepare for upcoming consultations and participate in SDM. This istr@asdhat existing PROMs cause them to be often experienced in a negative
relevance, engagement, and communication and makes sure that Coprio adheres to
important values. If the tool is not used for individual care improvement, then FEdiAts WP UE FRAMEWORK - HCPS
not discussed and it does not provide bene t for the patient. So, patients should trdy hal value framework, a clearer distinction was made between values
asked to complete the consultation preparation in the context of a scheduled cohkTiRatamg those relevant to patients. The same three core values remained
and never with the primary aim of ful lling other PROM goals. HCPs, but their meaning and relative importancPatieahgedteredness
was still considered as most important and kept a de nition similar to the ini
To address the other PROM goals, healthcare organizations can analyze the eXistmgwlatk. Howeskcjencybecame more important, especially during the des
collected through the consultation preparation process. If additional data is m@upsee@dnd the rst co-design session, where inef ciencies in current practice
traditional PROMs can be distributed. In that case, it is essential that patients anerelegplyarent. In the nal value framework, ef ciency was still an importar
informed about the purpose of the questionnaire and how their data will be usetlowever, it was now mostly experienced in a positive way, because Coprio
the consultation and make it more time ef cient. The focus therefore shifte:
RQ1: How can PROMs be redesigned to increase their value for patients, @&ireiency, rather than resource ef ciency, which was the case in the initial value
organizations, and the care system? Quality while initially seen as second most important, did not raise many co
This thesis explored how PROMs can be redesigned to improve their value for pétientst carelesign session. However, in the second session, reduced patient
organizations, and the broader healthcare system. The nal value framework, irtoogeicsers question the quality of information, which increased its perceived |
in Chapter 7 (Figure 62), can now be compared to the initial framework from Ghaglier @ntinued to be de ned as the presence of unbiased, evidence-based, ¢
(Figure 12) to evaluate whether the implementation of Coprio increases the oviefalinvalios.
of PROM s for these stakeholders.
So, compared to the initial value framework, the nal value framework of HCPs |
INITIAL VALUE FRAMEWORK more focussed on ef ciency compared to quality, while the value of patient-cel
The initial framework identi ed three copatrahienterednegsiality and remains unaffected.
ef ciency These align closely with the key components of thepgBld@amodel:
valueallocative valyandechnical valyeutlined in Chapter 1. Among the three,
patient-centeredness was found to be the most important, followed by quality, and then
ef ciency.
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FINAL VALUE FRAMEWORK - PATIENTS 8.1.2 FEASIBILITY

From the patient’s perspective, the nal value framepatikrtecemeredness The extent to which the proposed solution in this thesis can deliver value also
ef ciency andjualityas core values, but places particular emphasis on the sub-\fehmhbility, which is determined by the willingness of organizations to adopt the
ofaccessibilitgndself-reliangeboth of which mainly fall under the umbrella of patient-

centeredness. This suggests that patient-centeredness is not only the most impéitaht tveduealues that Coprio supports should allign with values of the care s
for patients but also the most strongly in uenced by the introduction of new technwbgg|wesframework aligns closely with values of the VBHC model, indicating t
the focus on sub-values show that change is experienced. matches the view the care system has on improving healthcare. This alignme
For instance, the introduction of Coprio did not signi cantly alter HCPs’ value phatritieslementing Coprio could t to strategies of care organizations. Expert i
However, for patients, it brought up the sub-values of accessibility and selfatebanigilighted a shared sense of urgency to solve current problems of PR(
Accessibility became especially important in the context of using a digital toofuetheérthere shows that Coprio would t into strategies to improve healthcare.
focus on self-reliance increased because patients recognized the tool’s potential to better

manage their symptoms. In this way, the experience of patient-centeredness lHoswplerethere are more uncertainties surrounding practical aspects of imple

deeper on the patient side compared to the value framework of HCPs. For example, the costs and efforts needed to implement the solution should be
Integrating Coprio into existing patient applications and electronic health rec
COPRIO’S FIT TO THE VALUE FRAMEWORK large operation and might present signi cant challenges. A rst step could the

The evaluation of the nal concept suggests that it better aligns with the three ctrvedeatelep a standalone solution where Coprio is accessed through links in 1
of patient-centeredness, ef ciency, and quality than current PROMs. This is dupdtidrettgyps and electronic health records. This might increase feasibility of tt
accessibility and relevance, more time-ef cient consultations, and having moréddeteved it could also negatively affect usability on the HCPs' side, because
data about a patient’s health context. Since the nal framework aligns well witiN/Bel@quired to access the tool, which reduces ef ciency. Still, it would be
values, it is reasonable to expect that Coprio could deliver more value at the captieysteimplement the tool with lower required efforts and costs, and would
level as well. Because the initial framework did not separate patient valuesoegphctyions to test its effectiveness in practice.
it is hard to measure the exact change for patients. However, analysis of the nal value
framework suggests that these values were enhanced rather than reduced. This cesddirces required to develop and implement the solution also deper
indicate an improvement in how patients experience PROMs. availability of existing PROMs for a patient group. When such PROMs e
guestions can be relatively easily translated into symptom categories for use i
The change that can be observed in the relative importance of the values and tasehiftiiere no appropriate PROMs are available, a more extensive developm
sub-values for patients underscores the concept of moral mediation through tesihml@ogyy,that used in the creation of traditional PROMs, would be necessary
as described by the VtM approach. This thesis demonstrates how technolodhaaffietssis valid and relevant.
which values are experienced in healthcare by different stakeholders. Not only does it
con rm that values are indeed affected, it also shows the possibility to affect thesvatueary, while implementing Coprio into existing technology might not be |
in a positive way, in order to improve healthcare. This could be reached by infeatddénthere are steps that can be taken to already increase the value of
and incoporating stakeholders’ values, and actively involving them in the desigoapisrdessare organizations, and the care system. The value framework show
Therefore, the research question,” How can PROMs be redesigned to increasediteeieaabres for the care system to want to implement Coprio, which is further s
for patients, care organizations, and the care system” is answered. the experts and HCP participants in this thesis.
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8.1.3 LIMITATIONS 8.1.4 ETHICAL CONSIDERATIONS
This thesis has limitations, mainly in the initial literature review, co-design sed3iongy #md thesis, users were involved through expert interviews and co-desi
nal design. For the expert interviews, ethical approval has been given by NES UT — nr :
the co-design sessions, ethical approval was given by METC MEC-U and the
The literature review at the start of the research aimed to identify problems ardepaistirent of St. Antonius.
solutions surrounding PROMs. A value analysis was made based on this review. Although
recent literature reviews and other studies were used, it was not a full systemikttie pevétial ethical impact of the Coprio should also be discussed. First of a
and probably did not identify all problems and existing solutions described in tesigeel to support patients in preparing for consultations, which aims to inc
However, combining this literature review with the expert interviews helped to idettifgriheand self-reliance. However, care must be taken to ensure that the tc
most important problems. Another limitation of the literature is that during the i@ much responsibility on patients, especially when there is a risk of exc
review, no clear distinction was made between values experienced by HCPs aith@atterssltation preparation tool is a primary a digital tool. Therefore, it me
This made it more dif cult to compare the nal value framework to existing valudsarriers for individuals who have limited access to technology, have low di
or face cognitive or physical challenges. This makes it even more important
The co-design sessions were deductively coded and evaluated based on valuexaissibddy guidelines.
in the literature review and expert interviews. This method could have in uenced which
values were found in the analysis. It would also have been interesting to havgeasadlgrCoprio, in a way, is a data collection tool that collects sensitive health
inductive coding process for the co-design sessions, which could have led td laesdifyiidy data security and informed consent should be ensured. It should
different value framework. However, a deductive approach was the better optipatienthi©iow their information will be used. Furthermore, integrating Al to
project because it allowed for comparing the value frameworks. consultation summaries raises ethical questions related to data security, but
reliability of information provided to the patient. Patients and HCPs must unde
During the actual co-design sessions, participants’ values were in uenced by thématepssof Al-generated content and it must be clear that HCPs are still resy
shown, as the Value that Matters approach describes. However, the way infangnatformation that is sent to patients.
was presented and the co-design activities could also have in uenced the values that
were discussed. For example, patients focused extensively on accessibility Flnehyg the effect of Coprio on patients’ experiences with their disease should
second co-design session. This could have been caused by the presence of @hHideoedd: The consultation preparation asks patients to translate health e:
up that did not show clearly how accessibility was incorporated. While it showedstinat yes-or-no answers, each supported by an icon. The technology cou
accessibility was important to the participants, other materials about the samencoecepthow they view the symptoms they have experienced. This in uence i
could have provoked different reactions. Additionally, only a small number of pdhejpanatsing of the questions and the use of icons that symbolize a symptom.
were present during the sessions. Therefore, it is uncertain if the value frametherkool fremes symptoms through a certain lens, one that may differ from ho
nal design paints an unbiased picture of the values the concept provokes. So, dtakyte&perience their iliness. Therefore, Coprio should not replace clinical
solution is implemented, a pilot study that mimics the actual use context shouldThestesid @ risk that the provided symptom overview could oversimplify comp
nd a more representative value framework. experiences or limit the discussion about what is important to the patient. F
therefore always be open to hearing the patient’s perspective during the consul
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to other PROMSs. If not, the wording of symptoms or the way results are calci

8.2 RECOMMENDATIONS need to be adjusted.

To increase the value of PROMs and to successfully implement the Coprio cdrisuttatidtself can also be further developed, as only a prototype is currently av
preparation tool into practice, further research and development is needed. Althpragbtygercan be expanded with additional screens and features based on the
feedback has been positive in this thesis, there are still some aspects that shoutose festedample, interactions that show how reported symptoms and discus
and further re ned to ensure that Coprio supports the values and needs of patrambearmrdjusted should be further explored, and the overview of treatment opt
HCPs. made more detailed.

One important next step is to further investigate the nal value framework to endaradudktion to digital development, it is important to explore what a physical
accurately re ects the values of HCPs and patients. Coprio can also be evaluateetsicughCoprio could look like. This would ensure that patients with low digit
the values of the VBHC model to see whether the care system sees potentiatith lherteerfrom the tool. The role of the nurse specialist should therefore alsc
developing it. In this context, it is especially important to test the Technical Valued&dttdu@hese professionals could help guide patients during the consultation
Coprio appears to be a promising and ef cient solution, the costs are not yetmleees8gand support the use of Coprio in clinical practice also for patients with |
calculating and comparing the costs of Coprio with those of existing PROMs, livesgutals
and care organizations can decide whether to invest in further development of the tool.
Next to improvements on the patient’s side of Coprio, development on the H(
To ensure that Coprio can be used beyond MS patients, it should be adapted foreeskedvith long-term dashboard could be developed to monitor patient respc
other PROMSs. A good rst step would be to integrate generic PROMs, such as themEQs&Dg insights from the second HCP co-design session as a starting poin
which can be applied to many patient groups. Since this PROM includes only veRjnakyidos Coprio to be used effectively in healthcare settings, it must be proper
it is even more important for patients to have the option to add their own discussidn ®pgts1lg work ows and systems. The compatibility of the tool with system
This ensures that individual concerns are not overlooked during consultations. should be further explored to ensure it ts well into current clinical routines. Ac
Coprio should be optimized for use across different departments so that patie
User tests are also necessary to evaluate how patients experience Coprio. In @eskexiler,answer the same questions more than once, as is currently often tf
should be assessed whether patients feel stressed by the limited number of discB§¥@Ms$opics
they can select, as hypothesized by HCPs during the second co-design session. The design
should also be tested for compliance with accessibility guidelines, including whether the
language used is clear. Since icons are used to represent symptoms, they require special
attention in user testing to ensure they convey the intended meanings. q8.3 &ONCLUS|ON

Another important task is to test the new way of presenting PROM questions. Treditpmrating the patient’s perspective is increasingly important as care org:
PROMs are carefully constructed and validated. Since Coprio uses symptom-inaseesl tpesard Value-Based Healthcare. PROMs aim to capture this perspective
or-no questions instead of original PROM questions, it is important to check wiedheduliscare, support quality assessments, and contribute to research. Howe
affects the accuracy of the results. A case study can help determine whether CopiQdthtzse signi cant challenges in design, implementation, and user engage
the same kind of information as current PROMs. If it does, this approach can béatki@adiedts and HCPs.
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This thesis used a design-oriented approach to explore and design alternatives to PROMs.
While existing solutions often focus on isolated issues, such as accessibility, this research
addressed underlying problems by involving patients and HCPs in co-design sessions. The
goal was to develop a solution that improved PROM design and usability while aligning
with user needs and values. This increases the likelihood of adoption in practice. The
Values-that-Matter approach made it possible to research and design for these values. It
revealed that aligning with user values, not just needs, is critical and can steer the design
process into innovative directions that would otherwise be overlooked.

This research also highlights the challenges of innovation within a healthcare context.
Initial concepts deviated from standard PROMs on purpose, but HCPs showed resistance
to change. When a concept that aligned to user values, but moved away from existing
PROMs was presented, it was rejected despite its patient bene ts. Ultimately, a solution
that closely aligned with existing work ows had to be developed to gain the acceptance
of HCPs. Therefore, the acceptance of a solution depends not only on innovation but
also on alignment with clinical practice. These ndings show that design for healthcare
must consider the needs, values, and practical constraints of all stakeholders. A design
approach, such as that used in this thesis, can overcome these challenges.

The consultation preparation tool developed in this thesis, Coprio, provides a concrete
outcome of a design approach. Coprio was designed to make PROMs more relevant to
patients, improve communication between patients and HCPs, and encourage stronger
engagement in the consultation process to ultimately improve their value. Coprio addresses
challenges of traditional PROMs by offering a solution that aligns with the values of both
patients and professionals, while also tting within the existing care structures. This thesis
demonstrates that when innovation considers both values, needs, and practical realities, it
can lead to solutions that are not only more usable but also more meaningful in practice.
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APPENDICES

APPENDIX A — INTERVIEW QUESTIONS EXPERT INTERVIEWS

Onderzoeksvraag: Hoe kan de waarde van PROMs worden verbeterd voor patiént4. Weet je iets over wat belangrijk is voor de patiént?

zorginstelling en zorgsysteem vanuit een ontwerpperspectief?
Doel interview: Identi ceren problemen en waarde van PROMs

Deel 1: Introductievragen

1. Watis jouw functie en wat houdt dat in?

2. Hoe kom jij in aanraking met PROMs?

3. Wat voor problemen heb je ondervonden met PROMs?

Deel 2: Context

1. Waarom zetten jullie PROMs in?

2. Sinds wanneer worden PROMs ingezet?

3. In welke situaties zetten jullie PROMSs in?

4. Hoe vaak worden PROMs ingezet? Krijgt elke patiént ermee te maken?
5. Hoe worden PROMs aan patiénten aangeboden?

6. Naast patiénten, wie hebben er allemaal te maken met PROMs?
7. Hoe gaan zorgverleners om met PROMs?

8. Krijgen zorgverleners trainingen over PROMs?

9. Hoe kiezen jullie geschikte PROMs?

10. Hoe worden de uitkomsten van PROMSs ingezet?

11. Wat voor beslissingen worden er gemaakt op basis van PROMs?
12. Wat is de huidige meerwaarde van PROMs?

5. Weet je iets over wat belangrijk is voor de zorgverlener?

Deel 4: Toekomstbeeld

Wat hoop je dat in de toekomst belangrijk wordt in de gezondheidszorg?

2. Wat denk jij dat de toegevoegde waarde van PROMs kan zijn in de toekomst?~

3. Wat zijn volgens jou mogelijkheden om PROMSs te verbeteren?

4. Als je nu de mogelijkheid had om iets te veranderen en dat zou direct toegep:e
wat zou je dan voorstellen?

5. Wat zou er gebeuren als er morgen opeens geen PROMs meer worden ingez

=

Deel 5: Afronding

1. Ken je nog mensen waarmee ik verder in gesprek kan? Bijvoorbeeld zorgverle
patiénten? Zo ja, wat voor type patiénten? Wat voor type PROMs?

2. Heb je interessante artikelen of rapporten die ik zou kunnen raadplegen?

13. Vinden jullie dat PROMs op dit moment effectief zijn? Wat maakt ze effectief, of juist

niet?

Deel 3: Normen en waarden

1. Wat is er belangrijk voor jou in jouw baan?

2. Hoe zie je dat terug in de praktijk?

3. Zijn er con icten tussen wat jij belangrijk vindt en wat je doet in jouw baan?
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APPENDIX B — CONSENT FORM

Informatieblad voor onderzoek ‘PROMs in de praktijk’ De onderzoeksgegevens worden indien nodig (bijvoorbeeld voor een controle op
wetenschappelijke integriteit) en alleen in anonieme vorm ter beschikking gesteld
Doel van het onderzoek personen buiten de onderzoeksgroep.

Dit onderzoek wordt geleid door Jinte Pomper.
Het doel van dit onderzoek is om uit te zoeken wat de huidige waarde is en problef@rsiijnis dit onderzoek beoordeeld en goedgekeurd door de ethische commissie

van Patient Reported Outcome Measures in de praktijk. faculteit BMS(domain Humanities & Social Sciences).

Hoe gaan we te werk? Vrijwilligheid

U neemt deel aan een onderzoek waarbij we informatie zullen vergaren door u te ileel@me® aan dit onderzoek is geheel vrijwillig. U kunt als deelnemer uw medewse
en uw antwoorden te noteren. het onderzoek te allen tijde stoppen, of weigeren dat uw gegevens voor het onder

worden gebruikt, zonder opgaaf van redenen. Het stopzetten van deelname heeft
Uitsluitend ten behoeve van het onderzoek zullen de verzamelde onderzoeksgegeveaneigedewvolgen voor u.

gedeeld met de Universiteit Twente en Panton, beide gevestigd in Nederland. Als u tijdens het onderzoek besluit om uw medewerking te staken, zullen de gege'
u reeds hebt verstrekt tot het moment van intrekking van de toestemming in het ol
Potentiéle risico’'s en ongemakken gebruikt worden.

Er zijn geen fysieke, juridische of economische risico’s verbonden aan uw deelnam#itan steppen met het onderzoek, of heeft u vragen en/of klachten? Neem dan cc

studie. U hoeft geen vragen te beantwoorden die u niet wilt beantwoorden. Uw deeaimetrde isnderzoeksleider.

vrijwillig en u kunt uw deelname op elk gewenst moment stoppen.

. Jinte Pomper

Vertrouwelijkheid van gegevens Jinte.pomper@panton.nl

Wij doen er alles aan uw privacy zo goed mogelijk te beschermen. Er wordt op geerBarkdl@r/46449

wijze vertrouwelijke informatie of persoonsgegevens van of over u naar buiten gebracht,

waardoor iemand u zal kunnen herkennen. Als u klachten heeft over het onderzoek, kunt u deze richten aan de secretaris vatr

Voordat onze onderzoeksgegevens naar buiten gebracht worden, worden uw gegedleristhische Commissie Natuur- en Technische Wetenschappen van de Universite

zoveel mogelijk geanonimiseerd, tenzij u in ons toestemmingsformulier expliciet to@stem&iRgO. Box 217, 7500 AE Enschede (NL), telefoon: +31 (0) 53 489 5607; e-i

heeft gegeven voor het vermelden van uw naam, bijvoorbeeld bij een quote. ethicscommitte-nes@utwente.nl. Dit onderzoek wordt uitgevoerd vanuit de Univer
Twente, faculteit Behavioural, Management and Social Sciences. Indien u speci el

In een publicatie zullen anonieme gegevens of pseudoniemen worden gebruikt. Dehebt over de omgang met persoonsgegevens kun u deze ook richten aan de Func

aantekeningen en andere documenten die in het kader van deze studie worden ge@eg&vensbescherming van de UT door een mail te sturen naar dpo@utwente.nl.

verzameld, worden opgeslagen op de persoonlijke opslag van de onderzoeksleider.

De onderzoeksgegevens worden bewaard voor een periode van 10 jaar. Uiterlijk nadiediot heeft u het recht een verzoek tot inzage, wijziging, verwijdering of aanpas:

verstrijken van deze termijn zullen de gegevens worden verwijderd of worden geangegieneesrte doen bij de Onderzoeksleider.

zodat ze niet meer te herleiden zijn tot een persoon.
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Consentformulier

Door dit toestemmingsformulier te ondertekenen erken ik het volgende: Dit informatieblad en formulier is digitaal beschikbaar gemaakt via Google Forms:
docs.google.com/forms/d/1Y0337s_E7qd8L3864-iQL5gJEXIKraHWYThLLO9TeABS/

0 Ik ben voldoende geinformeerd over het onderzoek door middel van een separaat

informatieblad. Ik heb het informatieblad gelezen en heb daarna de mogelijkheid gehad

vragen te kunnen stellen. Deze vragen zijn voldoende beantwoord.
0 Ik neem vrijwillig deel aan dit onderzoek. Er is geen expliciete of impliciete dwang voor

mij om aan dit onderzoek deel te nemen. Het is mij duidelijk dat ik deelname aan het

onder- zoek op elk moment, zonder opgaaf van reden, kan beéindigen. Ik hoef een vraag

niet te beantwoorden als ik dat niet wil.

Naast het bovenstaande is het hieronder mogelijk voor verschillende onderdelen van

het onderzoek speci ek toestemming te geven. U kunt er per onderdeel voor kiezen wel of
geen toestemming te geven. Indien u voor alles toestemming wil geven, is dat mogelijk via de
aanvinkbox onderaan de stellingen.

0 Ik geef toestemming om de gegevens die gedurende het onderzoek bij mij worden

verzameld te verwerken zoals is opgenomen in het bijgevoegde informatieblad.

Ik geef toestemming dat er tijdens het interview aantekeningen gemaakt worden.

0 Ik geef toestemming om mijn antwoorden te gebruiken voor quotes in de
onderzoekspublicaties.

0 Ik geef toestemming om de bij mij verzamelde onderzoeksdata te bewaren en te
gebruiken voor toekomstig onderzoek en voor onderwijsdoeleinden.

0 Ik geef toestemming voor alles dat hierboven beschreven staat.

o

Naam Deelnemer: Naam Onderzoeker:
Handtekening: Handtekening:
Datum: Datum:
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APPENDIX C — IDEATION SKETCHES AND GROUPINGS

Sorted by CONCEPT: Automated data gathering Sorted by CONCEPT: Training & Education

Sorted by CONCEPT: Managing health symptoms Sorted by CONCEPT: Physical PROM device
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Sorted by CONCEPT: App improvement Sorted by CONCEPT: Step by step consultation

Sorted by CONCEPT: No PROMs Sorted by CONCEPT: Pre-consultation (Al)
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Sorted by CONCEPT: Patient prepares consultation Sorted by CONCEPT: Other

Sorted by FUNCTION: Longitudinal data gathering Sorted by FUNCTION: Shared responsibility
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Sorted by FUNCTION: Informed decisions Sorted by FUNCTION: Patient preparation

Sorted by FUNCTION: Discussion points Sorted by FUNCTION: Saves time
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Sorted by FUNCTION: Stimulates communication Sorted by FUNCTION: Data before consultation

Sorted by FUNCTION: Caregiver preparation Sorted by FUNCTION: Other

108 APPENDIX C



APPENDIX D — CO-DESIGN MATERIALS SESSION 1

Dilemma cards patients

Ik neem zelf mee naar het consult
wat ik wil bespreken

Ik vul vragenlijsten liever thuis in

Ik wil zelf zo veel mogelijk controle
over mijn zorgpad

Ik wil samen met mijn arts een keuze
maken over mijn zorgtraject

S

Ik vertel graag zelf de arts over
mijn gezondheidsklachten

< '@

Ik hou mijn klachten thuis bij

Ik heb liever een papieren Als ik weet dat het belangrijk is wil
oplossing ik moeite stoppen in mijn zorgpad

De arts laat zien op het scherm Ik vul vragenlijsten liever in het
wat we gaan bespreken ziekenhuis in

S N u

Ik wil dat de arts de meeste controle
over mijn zorgpad heeft

Mijn arts maakt zelf de keuze
over mijn zorgtraject

S

Ik wil graag de hulp van mijn partner of Ik vertel over mijn klachten tijdens
familie om over mijn klachten te vertellen een consult

Ik ben het liefst zo min mogelijk
bezig met mijn zorgpad

e

Ik heb liever een digitale oplossing
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PREMO stickers patients
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Dilemma cards HCPs
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APPENDIX E — ANALYSIS CO-DESIGN SESSION 1
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APPENDIX F — CO-DESIGN MATERIALS SESSION 2

Ul mock-up (patients and HCPS)

DASHBOARD ZORGVERLENERS
START 1. INTRODUCTIE 2. F/SIEKESYWPTOMEN 3. MENTALESYMPTOMEN

‘N‘ETA""(:T”T‘ ................ e = Consultvoorbereiding Consultvoorbereiding Consultvoorbereiding

=) =3

4. SOCIALESWMPTOMEN 5. OVERIG 6. RRIORITEITEN 7. OVERZICHT
Consultvoorbereiding Consultvoorbereiding Consultvoorbereiding Consultvoorbereiding
e — . - - .
CONSULTEVALUATIE
o - - o - - Consultsamenvatting
=) =) - e s — o
N E— =] e
=1
(=)
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Dashboard mock-up with assets (HCPs)

AT

A. N. Tonius

Vrouw, 56 jr., 18-12-1963
MDN: 3432087
Reanimatie: Geen geg. opg.

O Zoeken

Verzekering: Geen
Allergieén: Geen gegevens
opgeslagen

&~ — Dossier

Neurologie

Resultaten Beoordeling

9-2 SPREEKUURBEZOEK

Lengte: -
Gewicht: -
BMI: -

LAATSTE OPERATIE
Zie chirurgische
voorgeschiedenis

SINDS UW LAATSTE BEZOEK
Inwendige ge
Geen resultaten

Formulier

Bespreekpunten patiént

Samenvatting klachten

Grafiek.

Grafiek

Medicatie overzicht

Behandelgeschiedenis

Grafiek

APPENDIX F

119



Image selection (patients)
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APPENDIX G — ANALYSIS CO-DESIGN SESSION 2
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APPENDIX H — USER FLOWS

Consultation preparation user ow
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Consultation user ow
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Consultation summary user ow
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APPENDIX | - WIREFRAMES

Consultation preparation wireframes
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Consultation wireframes
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Consultationsummary wireframes
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APPENDIX J — GRAPHIC USER INTERFACES

Consultation preparati  GUI
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Consultation GUI
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Consultation summary GUI
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