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Summary
Sarcoïdosis is a complex and rare disease, which can affect any part of the 
body. The disease has symptoms, side effects and treatment plans varying per 
patient. In the Netherlands, yearly up to 7000 to 8000 people are diagnosed 
with sarcoidosis, in an acute or chronic form (Sarcoïdose - UMC Utrecht, 
n.d.). In the Netherlands, there are three sarcoïdosis specialist centres, and 
Erasmus MC is one of them. The Interstitial Lung Disease department of 
the Erasmus MC is trying to provide the right care for sarcoïdosis patients. 
However, together with the Convergence Program, a collaboration between 
the Delft University of Technology and the Erasmus MC, they analyse how 
the care at the hospital can be optimised. However, for patient care at home, 
there is still room for improvement, as expressed by medical experts. 

In this project, the methods and results lead to a patient journey map that 
indirectly improves the sarcoïdosis patient journey. The method of Patient 
Community Journey Mapping from Jung (2023) sets the base for the analysis. 
This is a data-driven approach to utilising online patient stories for machine 
learning. Together with a data scientist from Erasmus University, posts of 
wijhebbensarcoidose.nl are analysed and converged into a patient journey 
map. Topic listing is applied to the database of 7500 posts, followed by 
quantification of popular topics, and a sentiment analysis to show the urgency 
of a topic. The conducted patient journey map consists of 1) a medical journey 
path and 2) the topics derived from the computational analysis. 

A co-creation session with pulmonologists and specialist nurses was done 
to validate the resulting patient journey map. Followed by an interview with 
a patient to validate this map. These sessions were organised to get an even 
more realistic patient journey map. 

Sarcoïdosis is a complex disease, and often multiple topics are discussed in 
one post. Therefore, an analysis is done to see the co-occurrence between 
topics. From this resulted that the key value is formed by everything related to 
finding a balance in life with sarcoidosis. The patient journey map emphasised 
multiple needs that are mentioned negatively, according to the sentiment 

analysis. This led to three important patient needs to take into account for 
this project. Together with the key value, the main four patient needs are the 
following: 
1. Help patients with finding a balance in life after their diagnosis. 
2. Give patients a clear overview of their medication intake. 
3. Monitor the patients’ quality of life sarcoidosis aspects.
4. Provide patients with information about sarcoidosis-related topics. 

These formed the base of the designed system in the form of an application: 
Sarcoïdosis voor jou. This application has four main pages where the focus on 
each page is a different need. The self-management tool can be created with 
the internal company Digitaal Verbonden. Together with the ILD department, 
the application can be created with some additional research steps. This 
project can argue why certain functions should be implemented in the general 
Digitaal Verbonden application for Erasmus MC patients.
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1. Project introduction

This graduation project focuses on the improvement of the 
patient experience of sarcoidosis patients at the Erasmus 
Medical Centre. In this chapter, an introduction of the disease 
and stakeholders Erasmus MC and Convergence Program is 
given. Then the scope is confined, following an overview of 
the project approach with the chosen method and ending with 
the thesis structure. 
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1. Introduction 
Yearly, 7000 to 8000 patients in the Netherlands are diagnosed with saroïdosis, 
making sarcoïdosis a rare disease (Sarcoïdose - UMC Utrecht, n.d.). This is a 
disease characterized by the growth of tiny collections of inflammatory cells 
(granulomas) in any part of the body. In this project, the special focus is on 
patients with lung sarcoïdosis. 

Sarcoïdosis can be a one-time-only disease, re-occur more often or it can be 
a chronic disease. Patient experiences could provide valuable information to 
improve the quality of care and reduce healthcare costs. Therefore, the patient, 
care provider, healthcare institution, health insurer, and various authorities 
would benefit from insight into the patient’s perspective. However, the pa-
tient perspective is often only limitedly included in the current remote patient 
monitoring development. Conventional methodologies (e.g. the Likert scale or 
interviews) are limited in harnessing the value of patient experiences to deve-
lop remote patient monitoring systems, due to the labouring consuming time, 
according to the PhD thesis of Jiwon Jung (2023). Therefore Jung created 
the ‘Community Journey Mapping’ method in which a digital social media 
platform (e.g., sarcoïdosis patients website: wijhebbensarcoidose.nl) is used 
as a data source for mapping a patient journey. This method is a collaboration 
between a designer and a data scientist. The latter uses necessary data to frame 
invaluable data for the patient journey map. This method is used in this thesis 
to emphasize the patient’s needs in a patient journey map. For the most critical 
moments, that are visualised, a design intervention is made.

This project is done in collaboration with the Erasmus Medical Centre, speci-
fically for the Centre for Interstitial Lung Diseases and Sarcoidosis. Moreover, 
the Convergence program for Health & Technology is a stakeholder, this is a 
collaboration between the Erasmus MC and the Delft University of Techno-
logy. They have the vision to shape the digital transition with human-centred 
technologies in a responsible way (Mission & Vision - Convergence, 2022). 
This is very broad, but within this project, the focus is on the transition from 
hospital to home care. There is an increase in development for these transiti-
on technologies to monitor at home for the patient (Van Velsen et al., 2013), 

however, this is not yet the case for sarcoïdosis patients.

1.1 Project scope

The project starts with improving the journey of sarcoïdosis patients in the 
context of Erasmus MC, using the conducted patient journey map. This project 
scope soon develops, after the analysis, into: supporting sarcoïdosis patients at 
home in finding a balance in life. This project takes place in 20 weeks and the 
feedback comes from the Erasmus MC resources (e.g., patients and medical 
experts). The target group is patients that are diagnosed with sarcoidosis, espe-
cially lung sarcoidosis. It does not matter if they already have the disease for 
years, or are just diagnosed with it. The goal is to include everyone, it doesn’t 
matter how ‘experienced’ the patient is. 

To design this project intervention, the patient journey map for sarcoïdosis is 
visualised. Therefore, a social media platform is analysed and interpreted to 
use as input for a visualisation of the patient journey map. This map quantifies 
the patients’ needs and visualises the corresponding sentiments.The medical 
experts (e.g. specialist nurses and doctors) give their input to keep this patient 
journey map truthful. Also, the patient’s perspective shows the urgency of 
these needs and provides a good validation as a basis to design an interventi-
on. Furthermore, a company’s perspective shows the feasibility of the design 
intervention. Eventually, the design intervention illustrates how achievable this 
is and what the future steps are. 

Figure 1.1: Lead stakeholders of this project.
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1.2 Project approach

This project is divided into four parts: 1) Analysis, 2) Synthesis, 3) Ideation 
and Prototyping, 4) Final Design and Evaluation. The project approach is 
visualised in Figure 1.2 with a step-by-step visualisation. There are also itera-
tion loops visualised to show when interviews are conducted, resulting in an 
iteration step on the design. 

1.3 Project structure

The project is divided into the parts as discussed in the previous section. 
The Analysis chapter gives an overview of an elaborated analysis for this 
project, including a literature study where the sarcoïdosis medical overview is 
discussed together with the transition to home care. Furthermore, a contextual 
sarcoïdosis study is done, to show what Erasmus MC provides to patients 
to use as resources when they are diagnosed. The third part of the analysis 
chapter is the online community study, where the patient journey map data 

preparation with a data scientist from the Erasmus University is discussed. The 
last part is a conclusion of the full analysis. The data and the other two studies 
together form a patient journey map with the patients’ needs visualised. 

The second chapter is Synthesis, where the conclusion of the Analysis chapter 
is discussed and concluded. The goal is to find a project direction as well as 
criteria for the design intervention.

The Ideation and Prototyping chapter shows what kind of design intervention 
can be generated based on the synthesis’ direction and criteria. The final goal 
is to have a working prototype that can be tested. The test feedback from 
the ideation and prototyping phase is analysed and implemented in the Final 
Design of Sarcoïdosis Intervention chapter. Here a summary is presented 
together with what needs to be done to create this prototype in the future. The 
last chapter shows the evaluation of the graduation process and evaluation of 
the final design. This final chapter ends with a personal reflection. 

Kick-off

Project brief Criteria

Direction

Literature study

Prototype Conclusion

Prototype

Next steps

Patient journey 
map

Literature study

Patient 
interview

Contextual 
sarcoidosis 

study

Online 
community 

study

Analysis Synthesis EvaluationFinal designPrototyping

Peer 
sessions

3 patient 
interviews

5 medical 
experts 

interviews

UI/UX 
company 

interviews

Peers 
interviews

Co-creation 
session

Figure 1.2: Project approach step by step. 
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2. Analysis

The basis of this project consists of a three parts analysis: 
1. A literature study about the medical image and the deve-

lopments. 
2. A contextual study of sarcoidosis patients in the Nether-

lands and with regard to Erasmus MC
3. A computational method to analyse the patient’s needs 

from wijhebbensarcoidose.nl 
These parts together form the input for a sarcoidosis patient 
journey map. 
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2. Introduction
This chapter analyses the project from different perspectives and uses different 
sources to form a coherent and comprehensive patient journey map. These dif-
ferent perspectives and sources are a scientific literature study, the contextual 
sarcoïdosis image in the Netherlands and the online community study for this 
project. The goal is to visualise how patients with sarcoïdosis perceive their 
life with sarcoïdosis.

Literature study Contextual study Computational 
study

Figure 2.1: Three part analysis

2.1 Literature study 

2.1.1 Introduction
A literature study is done to provide more information about sarcoïdosis in ge-
neral, but also more specific medical aspects. The goal is to show the medical 
side of sarcoïdosis, with its most common and varied symptoms, medication 
and side effects. Another goal is to show with literature that the transition to 
home monitoring is becoming more and more important for patients and hos-
pitals. Therefore, in this part, the following questions are answered:

Research question 1: What entails sarcoïdosis from the medical side, with 
regards to epidemiological features, causes, treatment, and diagnosis?
Research question 2: What kind of influence has the medication had on sar-
coïdosis patients and how can this be solved? 
Research question 3: What is the trend for the transition from hospital to 
home self-monitoring?
Research question 4: What is Patient Community Journey Mapping and why 
does it function for this assignment?

Figure 2.2: Sarcoïdosis medical image

Granulomas
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2.1.2 Sarcoïdosis medical overview
Sarcoïdosis is a rare and inflammatory disease with granulomas. It can have 
an effect on any organ in the body, predominantly the lungs, skin and eyes. In 
the Netherlands, there are 7000 to 8000 people living with sarcoïdosis year-
ly (Sarcoïdose - UMC Utrecht, n.d.). The symptoms, tests and side effects 
of sarcoïdosis vary among patients. They often include cough, shortness of 
breath, chest pain, exercise limitations and pronounced fatigue. Because of the 
variety, it makes it harder to give an effective personalized treatment plan right 
from the beginning. Furthermore, since the symptoms are broad and not very 
specific, and sarcoïdosis is a rare disease, general practitioners can’t diagno-
se sarcoïdosis right away (Sarcoidose.nl, 2023). According to the research of 
Drent et al. (2021), less than 10% of patients die from sarcoïdosis. Most fatal 
cases are due to lung sarcoïdosis, followed by cardiac complications. 

Sarcoïdosis occurs in patients due to a triggering antigen that reacts to certain 
varying factors. For example, race or ethnicity is a factor, but also the patient’s 
genetic background and the geographic location of the patient’s living and 
working environments are factors. The prognosis varies a lot for each patient. 
Sarcoïdosis can be a one-time acute case that gets noticed by the patient and 
the doctors, but it can also resolve without getting noticed. Besides the one-
time cases, sarcoïdosis can be chronic inflammation. This would mean that af-
ter two years of having sarcoïdosis, the disease becomes chronic and can lead 
to complicated fibrosis and/ or irreversible organ failure. Approximately one-
third of the patients get chronic sarcoïdosis (Obi et al., 2021). Granulomas, a 
type of inflammation, often resolve spontaneously, however with sarcoïdosis, 
this isn’t the case. Sometimes it evolutes even toward pulmonary fibrosis (Zie-
genhagen et al., 2003). Many characteristics of sarcoïdosis are known, howe-
ver, to this day, doctors and experts keep on researching sarcoïdosis to get to 
know more about this disease and its causes. 

 Influencing factors

Many variables influence the chance of getting sarcoïdosis. For example, sex 
and heredity, and genetic and environmental factors affect the probability of 
getting the disease. 

Figure 2.3: Distribution of sarcoïdosis patients by age at diagnosis 
and sex (Arkema et al., 2016).

Figure 2.4: Significant differences between groups on the basis of 
race, sex and age (Baughman et al., 2001).
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tion of granulomas with one or even more tissue samples, and the exclusion of 
other possible causes of granulomatous illness. A lot of testing needs to take 
place for example a CT scan, X-ray photo and a biopsy of a certain specimen 
from the lungs. Often multiple tests need to be done to be able to diagnose 
the disease. The most effective testing way is endobronchial ultrasound guide 
transbronchial needle aspiration (TBNA) or bronchoscopy with TBNA (Drent 
et al., 2021). However, this differs also per type of sarcoïdosis, for example, 
neurosarcoïdosis can be difficult to diagnose. An MRI of the head is needed, 
with a cerebrospinal fluid analysis and detection of sarcoïdosis outside the 
nervous system. This shows the complexity of diagnosing sarcoïdosis. 

 Treatment

The causes for sarcoïdosis are variable per patient, which leads to a difficult 
diagnosis phase, leading to a complex treatment plan. The treatment plan de-
pends on the risk of organ failure and the extent to which the patient’s quality 
of life is impaired (Drent et al., 2021). Therefore, the efficacy of treatments for 
sarcoïdosis and the side-effect profile related to them vary substantially from 
patient to patient. A straightforward treatment protocol that is effective for 
every patient is therefore not practical. When the disease occurs spontaneously 
and vanishes after a while, a treatment plan is not needed. On the other hand, 
treatment for chronic sarcoïdosis can lessen illness symptoms and avoid long-
term consequences (Gerke, 2020). 

According to the trial research of Kahlmann et al. (2022) patients with sarco-
idosis benefit from online cognitive behavioural therapy based on mindful-
ness. This research shows that not only medicated treatment plan can improve 
the well-being of the patient, but also non-medicated treatment plans. 

 Sexes

Sarcoïdosis affects all sexes, but women have a slight predominance compared 
to men (Drent et al., 2021). The disease occurs mostly for men at the age of 
30 to 50 years, and for women, this peak moment would be between 50 to 60 
years. See Figures 2.3 and 2.4 for a diagnosis visualisation of the sexes and 
ages. 

For women, sarcoïdosis influences their pregnancy period. There are higher 
risks of adverse events, therefore doctors need to be prepared and informed 
when a pregnancy is planned. When women want to get pregnant, some medi-
cation should not be prescribed. Nevertheless, a lot of research indicates that 
women with sarcoïdosis can have successful pregnancies. The symptoms of 
the disease of pregnant women even improve within the majority of the rese-
arch, for example, fatigue becomes less (Hadid et al., 2014) (Kobak, 2020).

 Heredity 

It is shown that a family history of sarcoïdosis increases the risk for a first-de-
gree relative by a factor of 3.7 (Arkema & Cozier, 2020). However, due to a 
lack of diagnostic sensitivity, variations in diagnostic techniques, and seasonal 
variations, it is difficult to make an accurate assessment of this.

 Genetics and environment

The antigen that triggers sarcoïdosis is genetically influenced, but environ-
mental characteristics also influence the process. Sometimes even occupations 
influence the process. According to Hena et al. (2019), multiple occupations 
and environmental exposures are associated with sarcoïdosis, for example, 
mouldy environments, insecticides, agricultural employment, metalworking, 
firefighting, and exposure to inorganic dust and silica dust. These exposures 
came from a conclusion from analysing an unlikely amount of sarcoïdosis 
cases among rescue workers at the World Trade Center in 2001 (Hena et al., 
2019). 

 Diagnosis 

The diagnosis of sarcoïdosis can take a long time, because of the clinical di-
versity. The diagnosis is made using a variety of clinical indicators, the detec-
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2.1.3 Sarcoïdosis symptoms and medication
At this point, it is clear that sarcoïdosis is a complex disease and is depen-
dent on the patient’s symptoms. In other words, sarcoïdosis needs a treatment 
that is dependent on nonspecific suppression of the immune response, which 
differs per patient (Lazar & Culver, 2010). The general clinical treatment plan 
does not (yet) exist. 

The treatment plan for sarcoïdosis focuses primarily on the suppression of 
the immune system, thereby preventing organ damage or even death (James 
& Baughman, 2018). For sarcoïdosis there were long-time guidelines for a 
(pulmonary) treatment plan (since 1999), however, these have changed lately 
due to developments. According to Belperio et al. (2022), the guidelines still 
consist of three degrees in therapy: 
1. Primary therapy contains oral glucocorticoids, which are anti-inflammato-

ries (for example prednisone). 
2. The second-line therapies contain azathioprine and methotrexate (MTX), 

which are focused on suppressing inflammatory responses. It is often com-
bined with the primary therapy. 

3. The third-line therapies contain mycophenolate mofetil, leflunomide and 
anti-tumour necrosis factor agents. These are also inflammatory suppres-
sors. 

Often these therapies are followed by each other when the others did not res-
pond that well. This shows that multiple medicines are possible but also that 
this depends on the patient. 

Sarcoïdosis patients can have multiple diverse symptoms, both physical 
and mental. The most common physical symptom for sarcoïdosis patients is 
fatigue. According to Millward et al. (2021), it can be present in up to 80% 
of sarcoïdosis patients. It is a tricky symptom because the cause is difficult to 
identify. It can be related to sarcoid activity, drug side effects, anaemia, hy-
percalcaemia, thyroid disturbance or a sleep disorder (Millward et al., 2021). 
Besides fatigue, dyspnea is also a common physical symptom. At the same 
time, this is an important indication for treatment (Nunes et al., 2019). Also, 
half of the sarcoïdosis patients cough a lot. It is part of the disease, however, 

other causes, such as reflux or post-nasal drip have to be excluded (Moor et 
al., 2020). 

Besides the physical symptoms, there are also mental symptoms as a result of 
the disease. According to the research of Tavee and Culver (2019), anxiety is 
reported in up to 33% of patients and depressive symptoms in up to 66% of 
patients. It is even investigated that patients with depression or anxiety tend 
to have a higher symptom burden and different perceptions of disease severity 
(Ireland & Wilsher, 2010).

According to Bodenheimer et al. (2002), there are many aspects of chronic 
disease care that can only be managed by patients themselves. For sarcoïdo-
sis management is symptom relief a major aspect, which can be relieved by 
patients themselves by for example physical training or cognitive therapy. Ac-
cording to research from Strookappe et al. (2016), patients consider physical 
training in sarcoïdosis valuable and they would implement it as the standard of 
care. With physical training could pulmonary involvement, fatigue and redu-
ced exercise tolerance be improved. According to Strookappe et al. (2015), 
people with various stages of sarcoïdosis can benefit from an organized, super-
vised exercise program by experiencing reductions in their symptoms, quality 
of life, ability to exercise and muscle strength. Lastly, cognitive behavioural 
therapy has the potential to improve stress, anxiety and depression in sarcoïdo-
sis (Saketkoo et al., 2018). 

This said, sarcoïdosis patients considered the quality of life and functionality 
as the most important treatment outcome (Baughman et al., 2018). Besides 
this, self-management support is an important tool for chronic disease care 
models (Kingod et al., 2017). 
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Saketkoo et al. (2021), to capture the HRQoL the following factors are impor-
tant: 

 ● Impact of symptom burden;
 ● Patient perceived disease severity;
 ● Treatment side effects;
 ● Healthcare interactions (physical, psychological and social well-being). 

The HRQoL can be favourably or negatively influenced by personal factors, 
environmental factors and symptom burden (Saketkoo et al., 2012). For sar-
coïdosis, there is a need to focus on these factors because of the complexity 
of sarcoïdosis (Van Helmondt et al., 2019). The basis of a clinician-initiated 
strategy to improve HRQoL is a setting where a patient feels respected, heard, 
and believed. This is followed by open-minded investigations based on the 
patient’s medical history. The Picker Institute (Picker, 2023) defined this 
patient-centred care and integrated it into the NHS Patient Experience Frame-
work, shown in Figure 2.5. 

2.1.4 Influence of side effects on Quality of Life
It appears to be that psychological symptoms are associated with worse clini-
cal outcomes for sarcoïdosis (Sharp et al., 2019). 

The sarcoïdosis treatment plan often varies. According to Saketkoo et al. 
(2021), it depends on whether the symptoms are brought by:

 ● mild sarcoïdosis activity (reversible), 
 ● severe activity (irreversible organ damage), 
 ● a combination of mild and severe symptoms, 
 ● side effects activity, 
 ● comorbidity activity, 
 ● and lastly non-sarcoïdosis-related activity. 

These distinctions show that symptom distress can result clearly from a sar-
coïdosis manifestation, but may also be non-specific, such as pain or fatigue, 
which are often present in sarcoïdosis patients’ physical appearance (Voortman 
et al., 2019). Due to sarcoïdosis’s wide range of illness phenotypes, sympto-
matology, and behavior, treatment options that might mitigate Health-Related 
Quality of Life (HRQoL) concerns are possible (Saketkoo et al., 2021). These 
treatment options are currently pharmacological, but this can also concern 
non-pharmacological options (e.g., exercise or cognitive therapy).

This multi-dimensional concept of HRQoL measures how well a person’s 
health affects their ability to interact with activities essential to their well-
being, such as earning a living, spending time with family, and following their 
interests (Verschakelen et al., 2015). 

According to a research of Cox et al. (2004), 66% of their study patients are 
dealing with depression, and this is associated with a reduced HRQoL. This 
makes that HRQoL in sarcoïdosis important because for initiating treatment it 
is important to improve the HRQoL (Obi, 2020).

 HRQoL 

The Health-Related Quality of Life is based on the Bio-Phsycho-Social Model 
of Health (Borrell-Carrio, 2004), which is based on biological health treatment 
effects, psychological health and social and financial factors. According to 
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trusted professionals

Emotional support, 
empathy and respect

Continuity of care and 
smooth transitions
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support for self-care

Attention to physical 
and environmental 

needs

Involvement and 
support for family 

and carers 

Involvement in 
decisions and respect 

for preferences

Figure 2.5: Inter-related principles of patient-centeredness (Saketkoo et al., 2021).
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2.1.5 Transition from hospital to home monitoring 
These days in healthcare, there is a transition happening from hospital remote 
monitoring to at-home remote monitoring. Remote monitoring in general has 
many advantages for patients with health complications. With simple appli-
cations, their health can be easily monitored, thinking of essential vital signs 
like heart rate, temperature and blood pressure. This is already monitored in 
the hospital, however, there is an increase in development for these technolo-
gies to monitor at home for the patient (Van Velsen et al., 2013). To reduce the 
patient flow to hospitals, patients get help at home and use digital accessibility 
to improve the patient’s health conditions.    

 Benefits per stakeholder

Patients who have chronic conditions must take responsibility for their own 
daily care. They are in the best position to assess the intensity of their symp-
toms and the effectiveness of any treatments from home. They have the big-
gest influence on their care path and should actively participate in their treat-
ment to have a positive effect (Celler et al., 2003).

For hospitals, the digital transition reduces major hospital costs. At present, 
hospital care is expensive for patients themselves and for insurance. In the 
Netherlands the healthcare allowance is a safe way for patients to limit their 
costs, however, it can still be relatively expensive due to deductible excess. In 
other countries, like the United States, patients need to pay their hospital ex-
penses if they don’t have insurance. Therefore, the digital transition improves 
the patient’s medical condition and reduces the costs for hospitals. Because 
patients monitor their condition from home, they need to go to the hospital for 
consults, treatment or interventions less often, because they prevented their 
worsening on time. According to a study of Cryer et al. (2012), they saved up 
to 19 per cent per patient over costs for their healthcare paths, by implemen-
ting a digital application in their system for patients. In this study, they used 
the ‘Hospital at Home’ model to provide hospital-level care within patients’ 
homes. Besides the reduced healthcare costs, they also showed comparable or 
better clinical outcomes and a higher satisfaction level. 

The medical experts benefit from this because their patients need to come to 
the hospital less often for a consult, treatment or intervention. Even for smaller 
questions they can easier answer their patients’ questions if needed. Some-
times medical experts are overloaded with questions from patients, resulting 
in a delay in the rest of their work. The conflict consists of wanting to be there 
for the patients, but also in the time that suits the best for them. However, this 
is not always possible, because patients call whenever they feel like it accor-
ding to a specialist nurse of the Erasmus MC.

 Sarcoïdosis trends

Healthcare is transitioning to home care, which includes more and more apps 
and products for patients. They are designed for the prevention, diagnosis, 
monitoring and treatment of specific health conditions (Mission & Vision 
- Convergence, 2022). For sarcoïdosis, there are multiple platforms where 
patients can share their experiences and look for information. In 2019 rese-
arch was conducted about sarcoïdosis monitoring at home, using SarcOnline. 
This is an online eHealth application developed for sarcoïdosis patients at the 
pulmonary department of the Erasmus MC (Moor et al., 2019). It entails a 
secured personal platform, which allows patients to monitor their health-re-
lated information, including pulmonary function tests, activity, quality of life 
surveys, and explanations about symptoms and medicines. The quality of life 
surveys include HRQoL surveys, namely the King’s Sarcoïdosis Questionnai-
re, Euroqol-5D-5L questionnaire (about mobility, self-care, daily activities), 
Hospital Anxiety and Depression Scale and Fatigue Assessment Scale. From 
this application, the conclusion was that a comprehensive home monitoring 
program is feasible. According to this study, the use of home monitoring may 
enable prompt detection and response to changes in symptoms, lung function, 
and activity, making it appealing for use in everyday care. 
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 Risks 

For every trend, there are risks involved which need to be taken into account 
in the process, to prevent or reduce the damage. This is also the case for this 
transition. When something is designed for the patients at home in any way 
(digital or physical), there are groups that aren’t included and cannot or won’t 
use the design. This can be because a group has no internet, money for buying 
the facilitations for usage or has a physical disability. This is one of the biggest 
goals in designing for patients at home: reach any kind of patient. Therefo-
re it is important to involve these groups and make adjustments and achieve 
blended care. This means setting up quality, accessible digital care for most 
patients (Luscii, n.d.). According to Luscci that can be done by making an 
application clear and simple for the user, but also reaching as many patients 
as possible by designing in an intuitive way and lastly by thinking outside the 
box to reach the groups that aren’t accessible. Lusccii created a project where 
these people can lend an iPad from selected hospitals and monitor their health. 
It is possible because the cost is limited and can be paid from the savings 
healthcare organisations achieve with remote patient monitoring. This some-
times can be reduced by up to 65 per cent (Three Ways to Ensure No One Gets 
Left Behind in Digital Care, n.d.). 

The Convergence Consultation Room is working on using the available tech-
nology in a better way from the patient’s perspective, this is done with the 
Flagship Project (Mijnster, 2022). Maybe the doctor is happy with a monito-
ring application, but what does the patient think? Their perspective matters, as 
they are the users and main stakeholders in this case. This is important to take 
into account. 
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2.1.6 Patient Community Journey Mapping
A new data-driven approach that utilises online patient stories is designed by 
Jiwon Jung during her PhD at Delft University of Technology. These stories 
are conducted from online data with the help of supervised and unsupervised 
machine learning techniques.

Patient stories are often used as data for a patient journey map. A patient jour-
ney map is a visual tool that shows the patients’ perspectives on their experi-
ence of their care path, including the medical care path and touchpoints with 
necessary stakeholders. Qualitative data is used to visualise the maps. The 
conventional data collection method is often to hold extensive interviews and 
elaborated online forms (Jung, 2023). This method includes extensive inter-
views and elaborated online forms. Often the number of participants is low 
and therefore gives a detailed view of that certain group, but misses different 
populations, ages, or other demographic characteristics. Interviewing, online 
forms and different novel methods are often labour-intensive and take a long 
time to analyse the qualitative data. However, online there are plenty of social 
media platforms where patients express their experiences with other related 
patients. They want to express themselves, vent, ask for help and give tips to 

other patients with their perspectives. These platforms have a hugely unique 
and rich database for certain patient experiences. Therefore Jung designed a 
method to use these online databases and use machine learning methods to 
analyse this data and let it contribute to an intuitive patient journey map. 

According to Cantamessa et al. (2020), machine learning is a type of artifici-
al intelligence that broadly automates the process of human learning. There 
are two methods in machine learning, namely: supervised and unsupervised 
machine learning. The labelled datasets created by human beings (such as de-
signers) are used in supervised learning to anticipate patterns within the data. 
On the other hand, unsupervised learning discovers clusters and patterns with 
unlabelled datasets. Jung’s approach uses supervised learning. 

Jung’s method involves collaboration between a designer and a data scien-
tist. The data scientist can create a code to shorten the pile of data to the most 
relevant objects. The designer can analyse these outcomes and look at how to 
visualise this in a patient journey map. The designer shall first make a patient 
journey map based on the patient’s healthcare path protocol according to the 
hospital, see a version that a research student made for patients with cancer 
(see Figure 2.6).

Figure 2.6: Example of a first patient journey map (Jung, 2023).
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Next, the data scientist comes up with quantification of these certain moments. 
The designer uses this to give a view of how many times a certain subject is 
discussed on the social media platform. See Figure 2.7 for the visualisation of 
implementing this quantification. 

Often these maps are co-created with doctors and experts connected to that 
specific patient journey. The medical experts is giving their opinion and 
perspective on the journey and validates whether the designer’s choices are 
correct or need improvement. 

Figure 2.7: Example of the patient journey map quantified with machine learning 
(Jung, 2023).
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2.1.7 Literature conclusion
This chapter shows the literature study of sarcoïdosis. The disease is rare, 
complex and varies per patient, which leads to a complex treatment plan and 
diverse symptoms and side effects. The medical world keeps doing research 
on sarcoïdosis because the factors, causes and best treatment plan still needs to 
be found. The treatment can be pharmacological and non-pharmacological. 

It is clear that sarcoïdosis patients consider the quality of life and functionality 
as important, however, they have also an increased chance of depression and 
anxiety. Thus a clinical self-management tool that focuses on patient-centred 
care to improve the HRQoL of sarcoïdosis patients should be designed.

Health-Related Quality of Life questionnaires can help doctors and patients 
to have a better understanding of the patient’s quality of life. Based on these 
questionnaires the patient can get a better treatment plan and understanding of 
how to cope with their disease. Patient-centred care can be a result of this and 
helps the patient. 

There is also research that shows that the transition from hospital to home care 
can improve living with chronic disease. 

 ○

 ○ Sarcoïdosis is a rare and complex disease, with variable symptoms, side  
 effects and treatment plans per patient.

 ○ Transition to home care is beneficial for hospitals, medical experts and  
 patients.

 ○ Patient-centred care is important to take into account and this can be tested  
 among other things with HRQoL questionnaires. 

 ○ A self-management tool with cognitive behavioural therapy can increase  
 the quality of life for patients with sarcoïdosis. 

 ○ Patient Community Journey Mapping is an appropriate method to   
 emphasize the patient’s needs.

Literature study | Key main takeaways
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2.2 Contextual sarcoïdosis study

2.2.1 Contextual introduction
In this part of the analysis, the goal is to emphasise how care is organized for 
sarcoïdosis patients. This gives a feeling of how it works and what kind of 
tools already exist for patients in this area. 

The following questions are answered in this chapter:
Research question 1: What is the structure in the Netherlands concerning 
hospitals and expertise centres for sarcoïdosis patients?
Research question 2: What kind of patients does the Erasmus MC have and 
how does the hospital provide care?
Research question 3: What kind of tools already exist for sarcoïdosis patients 
of the Erasmus MC to help them at home with their disease?

2.2.2 Sarcoïdosis in the Netherlands 
The Netherlands counts approximately 7.000 to 8.000 sarcoïdosis patients 
(Sarcoïdose | St. Antonius Ziekenhuis, 2023). Patients often start at the GP’s 
with their symptoms and they get a referral to a specialist centre for sarcoïdo-

UMC Amsterdam

St. Anthonius, Nieuwegein

Erasmus MC, Rotterdam

sis. There are also treatment centres, that are closely connected to the expertise 
centres (Sarcoidose Belangenvereniging Nederland, 2019). 

There are three sarcoïdosis specialist centres in the Netherlands, namely Inter-
stitial Lung Diseases Expertise centre St. Antonius Hospital, Sarcoïdose Cen-
tre Erasmus MC and centre for Neurosarcoïdosis Amsterdam UMC (Sarco-
idose Belangenvereniging Nederland, 2020). See Figure 2.8 for a geographic 
overview of these centres. A specialist centre is accredited on a European le-
vel, based on the following criteria: quality of care, transition care, continuity 
of the centre, collaboration with other parties, information & communication, 
research and cross-border care (Sarcoidose Belangenvereniging Nederland, 
2019). Each specialist centre has its own information website for sarcoïdosis, 
but often refers to the official online patient organisation.  

The online patient organisation for sarcoïdosis is sarcoidose.nl. They provide 
patients with multiple informative flyers and other information sources about 
sarcoïdosis. They want to help the patients no matter in what stage the patients 
are. Patients can find tips about family, work or treatment, and can also read 
stories from fellow patients and join organised meetings. Besides this, they 
have an Advice Council, this council informs the website about sarcoïdosis 
developments and gives answers to patients’ questions. In this council, the-
re are all kinds of medical experts included from different specialist centres 
(Sarcoidose Belangenvereniging Nederland, 2023). This patient organisation 
is closely connected to the specialist centres. 

Besides this official patient organisation website, there is a social media 
platform where people can share their experiences about everything that they 
want to share. This platform is called wijhebbensarcoidose.nl. This website 
started in 2007 when Joachim Dekkers was diagnosed with sarcoïdosis and he 
missed a platform to connect with other sarcoïdosis patients, so he created one 
(Joachim, 2019). It is created with the thought to help the patient but also their 
close circles like partners, kids or friends. 

Thus, patients have access to care in three places in the Netherlands and there 
are two types of independent online platforms with information and care for 
the patients.Figure 2.8: Expertise centres in the Netherlands.
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Figure 2.10: Gender distribution versus birth year of sarcoïdosis patients at Erasmus MC.

Figure 2.9:  Distribution of gender of sarcoïdosis patients at Erasmus MC.

2.2.3 Sarcoïdosis healthcare in the Erasmus MC
This thesis is done for the Erasmus MC, they also have a special website for 
sarcoïdosis. Here, patients can find what this specialist centre does, a disease 
overview, the poli clinics, with whom they collaborate and their research 
(Erasmus MC, n.d.). Their centre is closely connected with other centres like 
cardiology, immunology, lungs and neurology. In their centre, they have six 
pulmonologists (doctors specialised in lungs) and one specialised nurse (Eras-
mus MC, n.d.). 

The sarcoïdosis patients’ demographics of the Erasmus MC patients are visua-
lised in Figures 2.9 and 2.10. It can be concluded that women are the majority 
of the patients and that they are older than men. This resembles the earlier 
stated fact that women, in general, are older when they are diagnosed with 
sarcoïdosis than men (Drent et al., 2021). 

 Underrepresented patient group

Every disease has an underrepresented group, to whom medical experts have a 
hard time providing good healthcare to them. Sarcoïdosis has also an underre-
presented group which is at the Erasmus MC even more of an issue due to the 
variety of ethics in Rotterdam. Specialist nurse Y. Gür-Demirel gave insights 
during an interview into what the underrepresented group of sarcoïdosis is 
according to her knowledge. She highlighted that Turkish or black young men 
often neglect their disease, therefore they are not consistent with their medica-
tion intake or other therapies. Also, there are a lot of black single mothers that, 
for example, can often not arrange a babysitter, leading to them not showing 
up for their appointments. Lastly, there is often a language barrier with Turkish 
or Arabic-speaking patients. 
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2.2.4 Sarcoïdosis patient home monitoring
Several studies are conducted to see how patients can monitor their disease at 
home, with the goal to improve their disease. For sarcoïdosis, this is also the 
case, and there are several studies done by the Erasmus MC in collaboration 
with other hospitals. 

Research is conducted in 2019 about a tool for patients at home to monitor 
the vital condition of their lungs (Moor et al., 2019). This research is realised 
with the external company Curavista and their gezondheidsmeter.nl function 
(Figure 2.11 shows the website). Patients have a breathing device at home that 
is connected to their mobile phones to transfer data. The patient can test their 
lung capacity with the breathing device, and transfer the results to sarconline.
nl. The patients and the medical experts can see these results over time and 
make together a decision about their treatment plan. Besides giving an over-
view of the lungs, they also test the quality of life of the patient. It differs per 
patient if they are using this platform regularly. 

Erasmus MC collaborated together with 20 other hospitals in the Netherlands. 
They made a platform and wrote the information in a medically correct way 
to make it understandable for patients, it’s called: ILDnetwerk.nl. ILD stands 
for Interstitial Lung Diseases, the Erasmus MC has an ILD department. Their 
subjects are different lung diseases treated in specialist centres they have in 
their hospital group. Figure 2.12 shows the website homepage. On the website, 
the diagnosis is discussed, together with different treatment plans and research 
that is happening. 

Figure 2.12: Homepage of ILDnetwerk.nl (screenshot of ildnetwerk.nl, 2023).

Figure 2.11: Sarconline.nl for sarcoïdosis patients (screenshot of sarconline.nl, 2023). 
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2.2.5 Contextual conclusion
The contextual side of sarcoïdosis in the Netherlands is connected with three 
specialist centres, and the Erasmus Medical Centre is one of them. The Eras-
mus MC provides a general sarcoïdosis polyclinic website, using a patient 
monitor tool and having an informative website with medical facts about sar-
coïdosis. Besides the hospital side, patients can use the patient organisation’s 
website for information and can share their experiences on a social media plat-
form. On the next page is a visualisation shown of the contextual conclusion.

Contextual study | Key main takeaways
 ○ There are three specialist centres for sarcoïdosis patients in the   

 Netherlands, and the Erasmus MC is one of them.
 ○ Patients have access to two independent online platforms for sarcoïdosis.
 ○ Patients have access to one sarcoïdosis monitor platform and an   

 information platform, from the Erasmus MC.
 ○ Underrepresented patients are often: young Turkish and black men,   

 black single mothers and people that speak Turkish or Arabic.



26

Contact of specialist centres

Resources for patients

Specialist centres

Family members

Medical staff 
(doctors and nurses)

ildnetwerk.nl

sarconline.nl

Sarcoidosis patient

Patient organisation

wijhebbensarcoidose.nl

In
d

ep
en

d
en

t D
ep

en
d

en
t

Figure 2.13: Overview of the context for sarcoïdosis patients at the Erasmus MC.
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Figure 2.14: Online community study approach step by step. 

2.3.2 Method
A patient journey map gives information about the process for a patient with a 
certain disease step by step. In this project, data is used from wijhebbensarcoi-
dose.nl to determine the healthcare path for patients with sarcoïdosis. Howe-
ver, the data on this specific social media platform is very raw and has a too 
large number of posts to manually analyse it. Therefore the raw data is conver-
ted to usable data, to use the data with machine learning for quantification and 
for sentiment analysis. The steps are shown below in Figure 2.14.

Often a co-creation session with medical experts takes place to validate the 
map. This also happened in this project and Appendix B shows the setup, the 
session itself and the derived feedback. From this session, it is clear that there 
is an additional step needed in the data analysis. This begins with excluding 
fewer topics, clustering some topics a bit differently, changing the interpreta-
tion of the sentiment analysis and looking at co-occurrence between topics. In 
this chapter, the final methodology is explained, with the co-creation session’s 
feedback included. 

2.3 Online community study 

2.3.1 Introduction
The online community study gives the method that has to be done as input for 
visualising a patient journey map, to emphasise the patients’ needs. 

Research question 1: What kind of needs do patients express on the social 
media platform?
Research question 2: What are the most talked about needs and their senti-
ment?
Research question 3: How do these needs compare with the medical journey 
steps? 
Research question 4: How are needs related to other needs? 
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Figure 2.15: A screenshot of wijhebbensarcoidose.nl with categories (in Dutch) (screenshot of 
wijhebbensarcoidose.nl, 2023).

2.3.3 From raw data to useful data 
The database is from the open social media platform wijhebbensarcoidose.nl. 
They have an open database and a database that is only available with a user 
account. In this project, only the open database is used, thus without the user 
account availability. This results in a database of approximately 7500 posts, 
including 7 of the 8 categories that are feasible on the website (see Figure 2.15 
for the website and the sum of its categories). The category ‘News’ is not ta-
ken into account because it doesn’t include patient experiences, only sarcoïdo-
sis-related news development. The database with posts includes the main posts 
and reactions to these posts, see Figure 2.16 as a visualisation of the set-up of 
these posts. 

Figure 2.16: Post thread with information from wijhebbensarcoidose.nl (screenshot of wijheb-
bensaroicodse.nl, 2023). 
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Figure 2.17: Non-Negative Matrix Factorization. 

Part 1: Topic modelling

The database that is collected with 7500 posts contains only raw data. Raw 
data is the content as visible on the internet, this is not usable for manual 
analysis because of the large amount of posts. Therefore machine learning is 
needed to clean and filter the data. The data scientist filters this pile of raw 
data with a method called ‘topic modelling’. This is a statistical method to 
determine what pattern of words occur together in documents the most often. 
These words together give an indication of what kind of topics can be found 
in the dataset without actually reading all the 7500 posts. A Non-Negative 
Matrix Factorization (NMF) is used for the Topic modelling, see Figure 2.17 
for the basic working of NMF. This means the raw data file with 7500 posts is 
reduced to topics indicated by the same words. This is reconstructed to putting 
the words within one topic together. This minimises the reconstruction error 
between input & output. 
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Figure 2.18: Topic modelling step.

During Topic modelling, it appears to be that users use words that have no 
value for this analysis very often. Therefore the output of these keywords has 
to be finetuned because it contained some useless keywords (e.g., usernames, 
Dutch places and thank-you words). Therefore the following things are exclu-
ded from the topic modelling:

 ● Excluding 10k Dutch names, by using a Dutch name database  
  (Nederlandse Voornamen Top 10.000 «  Naamkunde, n.d.); 

 ● Excluding Dutch places (Wikipedia-bijdragers, 2023);
 ● Excluding specific words, this full list is in Appendix C.1. 

The result of this statistical method with the raw data is a topic list with 40 
topics that include an enumeration with keywords (see Appendix C.2 for this 
list). 
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Part 3: Cluster the topics 

The post relating to the ‘News’ category is not included, therefore it is not 
7500 relevant posts but 6499. The data export with 34 relevant topics, resulted 
in a database of 6466 posts that each was signed to a dominant topic. 
Manually the topics are analysed and clustered together. Table 2.1 shows the 
result of this clustering. 

Part 2: Excluding topics

The topic list is created and the topics were manually analysed. The designer 
interprets the keywords and derives a conclusion from them. This analysis can 
be seen in Appendix C.2. From this filtered topic list, some more topics can be 
excluded from the data analysis because they are not relevant to this analysis. 
The exclusion criteria for taking certain topics into account are the following:
1. Topics that are forum specific, like talking about certain features (buttons) 

from the website, or discussing what could work better on the website for 
example.

2. It shouldn’t involve gender- and age-specific moments, because sarcoïdo-
sis is a gender-neutral disease and can happen at almost any each age. 

With these rules, the topic list is analysed and four topics are excluded. Then 
from the remaining 36 topics, each relevant topic and its top 50 posts are 
manually read. This is done to check if the previously conducted conclusion 
from only the keywords is correct. This resulted in two extra excluded topics 
because they are about specific forum questions and not about sarcoïdosis. See 
Appendix C.3 for the excluded topics and each reason to exclude. Eventually, 
34 topics remained for further analysis. 

* These topics are excluded earlier from the analysis.

Table 2.1: Topic cluster.

Cluster Topics

1 Change in daily routine 0, 1, 29, 30

2 Influence of medication 3, 34, 15, 4, 2, 21, 5, 9, 39

3 Experience of diagnosis process 8, 27, 38

4 Experience of physical complaints 11, 13, 31,35

5 Experience of sarcoidosis physical com-
plaints

7, 12, 26, 33

6* Pregnancy 18, 22, 36

7 Questioning about sarcoidosis 6, 23, 25

8 Alternative treatments 14, 28, 37

9 Different types of sarcoidosis 20, 24

10 Balancing between work and sarcoidosis 10, 17

11 Sharing of advice 16, 19, 32
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Figure 2.19: Relevant topics step.
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2.3.4 Quantification input for the patient journey map
This new converged database is used for quantification and sentiment analysis 
for the patient journey map. From the 34 relevant topics, the data scientist ge-
nerates an overview of each dominant topic per post. This indicates how many 
posts there are about one topic and how many are used for the quantification 
of the patient journey map by giving the number of posts per dominant topic 
(see Appendix C.4 for the clustering and Appendix C.5 for the quantification). 
Figure 2.21, on the next page, shows how the cluster (with their topics) and 
the quantification look like from the database. 

2.3.5 Sentiment analysis as input for the patient journey map
The last step is sentiment analysis. This is done to give an enhanced feeling of 
each topic and to show how the user is feeling towards that topic. The senti-
ment analysis is done with the base sentiment multilingual algorithm (Cardif-
fnlp/Xlm-roberta-base-sentiment-multilingual · Hugging Face, 2022) which is 
generated from a larger webshops review Dutch database. Because of the data-
base of 6466 posts within this project, this sentiment algorithm is based on an 
originally larger database and gives a better indication of our smaller database. 
Eventually, it shows the number of posts on one topic that is positive, neutral 
and negative. The formula below is used to determine a range from 0 to 1 and 
how positive the topic was. See Appendix C.6 for the sentiment analysis over-
view per topic, with its positive and negative numbers.The formula indicates 
the positive or negative sentiment of a topic.  

positive-negative indication = positive posts / (postive posts + negative posts) 

2.3.6 Designer’s interpretation 
Eventually, from the raw database to the quantification and sentiment analysis, 
a patient journey map is visualised. This is discussed later in chapter 2.4. 
The goal of this data analysis is to show numbers to the patient journey map 
in a comprehensive and clear way to show the feelings of the patients. This is 
used in the visualisation of the patient journey map. Figure 2.20 shows how 
the latest steps were independently done.
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34 relevant 
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Cluster to 
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Quantification 
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Topic 
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Dominant 
topic

Visualisa-
tion
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session

Manually 
analysed

Sentiment 
analysis

Read top 50 posts

Irrelevant topics 
excluded by keyword

Figure 2.20: Last steps of the online community study. 
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Figure 2.21: Overview of the database with the clusters and topics (made with rawgraph.io, 2023).
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Figure 2.22: Co-occurrence between topics.

2.3.7 Co-occurrence
A post does not discuss only one topic, meaning that there is mixed data in one 
post. This is caused by one of the characteristics of sarcoïdosis because of the 
diverse mixture of symptoms. Till this moment in the methodology, only the 
dominant topic is taken into account. However, the occurrence within one post 
indicates a lot about the relationship between topics. Therefore, the relation 
between topics is visualised to show how topics relate to each other. Figure 
2.22 shows the results of these relations in a co-occurrence matrix, showing 
how many posts are mentioning two topics. In Figure 2.22 it is seen that topic 
0 relates the most with other topics, the highest number of posts are within the 
row and column of topic 0. What this means, is discussed in Chapter 3: Syn-
thesis. 
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Computational study | Key main takeaways
 ○ Data from wijhebbensarcoidose.nl can be used as data input,    

 with 6499 posts. 
 ○ Topic modelling can be used for analysing large numbers of posts.
 ○ 34 relevant topics have been conducted that fit into 11 clusters. 
 ○ Sentiment analysis gives a good view per topic of how people are   

 talking about a specific topic. 
 ○ Topic 0 has the highest relation among the other topics. This means that  

 this topic is often mentioned together with other topics.  

2.3.8 Online community study conclusion
The 7500 posts of wijhebbensarcoidose.nl are used in the format of 34 topics 
that are mentioned the most. These topics often relate to each other and that is 
shown by the clustering and co-occurrence between topics. The online com-
munity study gives a good start to visualise the patient journey map.
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2.4.2 Medical journey
The patient journey map starts with the medical journey step-by-step. This 
chronicle step-by-step procedure is generated by the ‘Zorgpad’ of sarcoïdosis 
for Erasmus MC, and from the sarcoïdosis patient organisation (see Appendix 
E for the informative flyer that they share for patients). The ‘Zorgpad’ file is 
the protocol that the hospital has for patients with sarcoïdosis and which the 
medical experts follows with a patient. The informative flyer from the patient 
organisation includes the same steps, however, it’s from a patient perspective. 
The medical journey can be divided into more generic phases: First symptoms, 
Referral, Diagnosis, Treatment and Follow-up. See Figure 2.23 the derived 
medical journey path for sarcoïdosis patients. 

2.4 Patient journey map concepting

2.4.1 Introduction
The patient journey map for sarcoïdosis is designed to get an enhanced feeling 
about the healthcare path that sarcoïdosis patients are going through and how 
they experience it. Therefore a distinction between the step-by-step procedure 
is made in this map, and the experiences derived from the earlier discussed 
online community study. The patient journey map is also validated by medical 
experts from the Erasmus MC during a co-creation session, the feedback is 
taken into account in making the patient journey map. See Appendix B for the 
setup, feedback and illustration of this session. Besides the medical experts, 
a patient took a look at the patient journey map and gave feedback. This is 
implemented in this chapter and the feedback can be read in Appendix D. 

Research question 1: How can the needs of the online community study be 
mapped on the patient journey map?

Figure 2.23: Medical Sarcoïdosis Patient Journey. 
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Figure 2.24: Duration bars of each cluster.

2.4.3 Duration of clusters
The next step is to determine when a cluster begins and when it ends, to emp-
hasise when a cluster is present for patients besides the medical journey steps. 
The Y-axis indicates where the clusters are happening, going from home to 
hospital (in the middle is both). The X-axis follows the chronological path of 
the medical journey. However, there is no data available for the time frame, 
only what kind of topics are present in that cluster. Therefore the starting 

point is guessed based on reading the top 50 posts from each topic within that 
certain cluster. After this educated guess, using patient validation, the starting 
point is updated. For the majority of the clusters, the ending is not a hard line 
and therefore goes till the end of ‘Follow-up’ and continues for the rest of the 
disease. See Figure 2.24 for the duration of each cluster on the medical jour-
ney chronological line. 
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Figure 2.25: Topics are put in the cluster bars. 

2.4.4 Topic and sentiment journey
The next step entails positioning the topics in the duration clusters bars. They 
are separated from the timeline but they are put in (presumably) chronologi-
cal order. Thus, the width of each topic doesn’t say anything about the topic’s 
duration. See Figure 2.25 for the clusters and their topics inside the duration 
bars.

Then the topics are visualised in a way that shows the quantification of each 
topic, looking at the height of the topics. Figure 2.26 shows how the quantifi-
cation can be read. Figure 2.27 shows how that looks for the patient journey 
map.
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Figure 2.27: Quantification of the amount of posts per topic.

Figure 2.26: Topic quantification per cluster showing that height indicates the quantification.
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2.4.5 Final patient journey map
Figure 2.29 shows the sentiment analysis in the final version of the patient 
journey map. This is the version that is also delivered to the medical experts to 
show the needs of the patients. 

Lastly, the topics are visualised in a way that shows what the sentiment is for 
that topic. Figure 2.28 shows the colours that visualise the topic’s sentiment. 

Figure 2.28: Legenda for topic sentiment per cluster.

Patient journey map | Key main takeaways
 ○ The patient journey map consists of two parts: 1) a Medical journey and 2) 

a topic-related patient analysis
 ○ The topic-related analysis consists of quantification and sentiment analysis 

to emphasise the needs. 
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3. Synthesis

In this chapter all the previous results are combined and 
formed to a connected whole in the form of a patient journey 
map and a determined direction for ideating. 
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together with other topics, shown together with the number of posts where this 
co-occurrence is seen. There is a distinction in the colour of the text with posts 
in it, see Figure 3.2 for the meaning of the differences in colour and the num-
ber of posts that co-occur with another topic. 

It can be concluded that every topic relates the most to topic 0: Balance in life 
with sarcoïdosis. Only topic 34 has the highest amount of posts in that clus-
ter relating to a different topic than topic 0, namely topic 2. Nevertheless, the 
figure shows that topic 0 forms the keystone of all the topics. Therefore the 
scope can be specified to helping patients with finding balance in life back 
after their diagnosis. Balance is also something that often re-occurred when 
doing the analysis. For example, multiple blogs on the patient organisation 
website talk about the struggle of trying to find the balance back after getting 
the diagnosis (Koppelman, 2020). Also, according to the patient that is inter-
viewed for validating the patient journey map, trying to find a balance in life is 
important for sarcoïdosis patients. It is a key value that is continuously present 
in their life (see Appendix D for the full interview). 

This key value forms the base of the main research question for the next pha-
se. Finding balance in life is constricted by the way how the patient personally 
prefers doing this. Therefore, the patient has the biggest influence on how they 
find their balance in life. As discussed in the literature analysis, the quality of 
life has an impact on the patient journey for sarcoïdosis patients. Consequent-
ly, this has an impact on the balance of life for these patients, and this is a 
thing that patients can monitor themselves. Therefore, the research question to 
design an intervention for is: 

How can sarcoïdosis patients manage and improve their quality of life? 

3.1 Introduction

This chapter focuses on the previous analysis and the results, to come to a 
direction that is the base for the rest of this project for designing an interventi-
on. By doing this, the project assignment is scoped down to the most valuable 
direction resulting from the analysis chapter. 

Research question 1: What does the co-occurrence say about the clusters?
Research question 2: What are the most important points taken from the 
patient journey map?
Research question 3: What kind of criteria points are important to take into 
account?

3.2 Patient Journey key value

The sarcoïdosis patient journey map is made as a path to highlight the care 
path of sarcoïdosis patients. It gives a view of what they are going through 
from the moment they get symptoms, till they are diagnosed and have to live 
with it. Furthermore, the map sets the base for the further development of this 
project.

As discussed in 2.3.7, the co-occurrence visual shows how the topics relate 
to each other, and what topics are discussed in the same post. The correlati-
on is visualised on the patient journey map, shown in Figure 3.1. The figure 
visualises how the most prominent topic of one cluster is mentioned in a post 

Figure 3.2: Legenda of co-occurrence map.
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Figure 3.1: Co-occurrence of the topics visualised as lines between parts of the patient journey map.
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Cluster 2: Change in daily routine

This cluster is about the change in daily routine and includes the key value 
topic: Balance in life with sarcoïdosis. The other three topics have a higher 
amount of posts than 300 posts that co-occur with topic 0. This makes these 
three topics, and the cluster, a highly present cluster for a patient. Of course, it 
makes sense that these relate to topic 0 the most because they are in the same 
cluster. However, it still is important to take into account these factors as sepa-
rate influencers of the balance in life for sarcoïdosis.

3.3 Patient Journey themes 

The research question is broad and needs more specification about how this 
is investigated. Therefore this part looks at what is important for the research 
question as sub-research questions. This is done by analysing the patient jour-
ney map, based on the co-occurrence visual. The co-occurrence of the patient 
journey map shows that almost every topic has a connection with ‘balance 
in life with sarcoïdosis’. So this is the key value, however, there are several 
themes that have the relative biggest influence on this balance. This can be 
concluded when looking at the highest number of posts of clusters that are 
connected to topic 0. The topics that have a higher amount than 300 posts that 
co-occur with topic 0 are taken into account for the main present themes that 
are relevant for possible further research in this thesis. Those topics are 1, 2, 5, 
8, 29 and 30, and they are present in clusters 1, 2 and 6.  

Cluster 1: Influence of medication

This cluster has the highest amount of posts on topics that also relates to topic 
0. So, for example, topic 5 ‘Sharing medication experiences online’ and 2 ‘The 
use of combinations of medication’ have more than 300 posts that co-occur 
with topic 0. What is remarkable about this cluster, is the fact that it is present 
at the beginning of the patient’s journey and it stays in the patient’s journey for 
the rest of the disease. So the total cluster is constantly present in the patient 
journey. This could result in the large effect it has on finding balance in life.

Figure 3.3: Cluster 1 with the amount of posts per topic that co-occur with topic 0.

Figure 3.4: Cluster 2 with the amount of posts per topic that co-occur with topic 0.
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Cluster 6: Experience of diagnosis process

This cluster is present mainly at the beginning of the patient journey. As soon 
as patients experience symptoms and go to the general practitioner they go 
through these topics. It is a difficult process with multiple loops. The difficult 
diagnosis topic has above the 300 posts that co-occur with that topic and topic 
0. 

Figure 3.5: Cluster 6 with the amount of posts per topic that co-occur with topic 0.
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Direction 1: Supporting patients during their medication intake

The first direction is based on cluster 1: ‘Influence of medication’. This cluster 
is about different types of painkillers, the Remicade treatment plan, medicati-
on combined with DVN, sharing medication experiences and the side effects 
of medication. In Figure 3.7 an illustration of this direction is shown. Because 
sarcoïdosis varies a lot between patients, the treatment plan is complex. This 
often leads to multiple medications (Gerke, 2020). For patients, this leads to 
worrying about the side effects at home. For example, fatigue is very common 
within this disease, but this can also be the result of inflammation or mental 
health, as well as from a treatment side effect. The complex symptoms lead 
to a complex treatment plan, which gives more symptoms in the form of side 
effects. It’s a very complex medical journey (Drent et. al, 2021).

In this cluster, topic 5 (sharing medication experiences) and topic 2 (the side 
effects of medication) are highly related to topic 0. These topics are mentioned 
in a neutral or negative way. The quantification of these topics shows that they 
are highly present in this cluster. 

From the co-creation session, it became clear that doctors are present du-
ring events connected to this cluster, mostly because they are prescribing the 
medication. They rely on the medication explanation that nurses give to the 
patients. A specialist nurse highlighted during the co-creation session that she 
was surprised by the fact that people are discussing these worries online. She 
has the feeling that she gets constantly calls from patients about their worries 
and that she gives answers. So from this, it becomes clear that there is a gap 
between the hospital providing information and reaching worrying patients at 
home. 

3.4 Derived directions

The themes that are the most present in the sarcoïdosis patient journey are 
important to look at. They indicate the most what the most important themes 
are for patients with sarcoïdosis. Therefore, the clusters mentioned in Chapter 
3.3 are reframed to a possible direction connected to finding balance in life. 
The whole cluster is evaluated based on the online community study, the rele-
vant literature studies and feedback from the co-creation session with medical 
experts. 

The possible derived design directions are: 
 ● Direction 1: Supporting patients during their medication intake;
 ● Direction 2: Giving guidance for the patient’s new daily routine;
 ● Direction 3: Improving the difficult diagnosis process.

Figure 3.7: Illustration of direction 1.
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“ ““ “

Struggling with 
new daily routine

sleep

sports

leisure

Figure 3.8: Illustration of direction 2.

We could give them more 
information about sarcoïdosis. 
Specialist ILD nurse

This shows to professionalize 
the information more.
ILD pulmonologist

Direction 2: Give guidance for the patient’s new daily routine

The second direction is based on cluster 2 ‘Change in daily routine’. This 
cluster is about finding balance in life with sarcoïdosis, sleep, sports and lei-
sure combined with sarcoïdosis. In Figure 3.8 an illustration of this direction 
is shown. From the data analysis, it became clear that patients are struggling 
when they are diagnosed with sarcoïdosis. It is hard to change their daily rou-
tine and to find a new balance between living with sarcoïdosis limitations and 
living their ‘normal’ life. 

In this cluster, topic 30 about sleep, topic 29 about sports and topic 1 about 
leisure are highly present in this cluster. Sleep combined with sarcoïdosis is 
often mentioned in a negative way. However, sports and leisure are mentioned 
in a positive way. This can be because these latter two events are themselves 
often experienced as positive and people love to actively look into this. It can 
be concluded that sleep is the biggest struggle, but sports and leisure are some-
thing that the patients love to get energy from. From the co-creation session, 
it was clear to the medical experts that from this cluster there are multiple 
opportunities to look into. They were mentioning the transition to home care, 
and the fact that patients are present online and doctors can help them online. 

The medical experts are agreeing that the information part was lacking and 
improving it could help with providing more and better information to the 
patients. 
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Direction 3: Improve the difficult diagnosis process

The third and last possible direction is based on cluster 6 ‘Experience of diag-
nosis process’. This cluster is about the difficult diagnosis process, prevention 
of pulmonary sarcoïdosis and that many tests are needed for the diagnosis. In 
Figure 3.6 an illustration of this direction is shown. Multiple general practi-
tioner appointments take place because they can’t diagnose sarcoïdosis right 
away due to highly variable sarcoïdosis symptoms (Drent et al., 2021). Also, 
according to the sarcoïdosis patient organisation (Sarcoidose Belangenver-
eniging Nederland, 2023b), there is not something like 1 blood test or scan to 
diagnose sarcoïdosis right away, which makes it difficult to diagnose.  In this 
cluster, topic 8 about the difficult diagnosis process is highly related to topic 0. 
360 posts are both mentioning topic 0 as topic 8. This topic is mostly mentio-
ned in a neutral way. From the co-creation session, it became clear that doc-
tors are present during this phase. Because they interpret the test results and 
determine the treatment/ management plan. The quote shows the conflict that 
doctors are dealing with during the first consult. 

Multiple General Practitioner 
appointments

Multiple tests needed

Figure 3.6: Illustration of direction 1.

““Probably we should do more about 
explaining the disease, but we only 
have 15 minutes. 
ILD pulmonologist
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Table 3.1: Directions based on 4 criteria factors

3.5 Resulting direction

From these three directions, one direction is chosen based on the quantifica-
tion, sentiment, and expert’s opinion (also from the co-creation session) and 
literature. The table below gives an overview of these criteria. The criteria list 
stretches from the most important criteria to the least important criteria. Each 
argumentation is valued with a double minus (--), minus (-), plus (+) or double 
plus (++). This gives an indication of the value of the argumentation. 

From this overview, it can be concluded that direction 1 has the most potenti-
al to further dive into. It includes the biggest mentioned cluster and with that 
also the most mentioned topics. Moreover, the sentiment is the most negative 
compared to the others and according to the literature, there is an effect on 
the mental health of patients through the medication plan. Lastly, the pulmo-
nologist pleads that this is the most valuable for their department. Direction 3 
has the most ‘negative’ arguments, which means that this won’t be the focus 
of this project. However, direction 2 shows multiple high-value arguments to 
take into consideration. Therefore, this direction leads to a criteria point that 
the chosen direction needs to consider, namely: including HRQoL questionnai-
res to improve patients during their patient journey. 

Cluster 1 is about the influence of medication and has several topics that say 
something about this cluster. But the influence of medication means that it is 
important to regulate the medication intake. This way there is a better under-
standing of why a patient is experiencing a certain side effect or symptom. 
Therefore, it is good to take into account that a patient should have the possi-
bility to monitor their medication intake. 

Multiple topics are mentioning different medications and patients’ experiences 
with the medication. It is interpreted as people looking for answers about their 
medication and trying to get answers to certain questions. It shows a lack of 
information sources, or at least the information isn’t brought to them in a com-
prehensive manner such that they have no further questions. Therefore it is 
important to find a way to provide the patient with information about all kinds 
of sarcoïdosis topics. 

Criteria Direction 1
Supporting patients 
during their medica-
tion intake  

Direction 2
Guidance for new 
daily routine

Direction 3
Improve difficult 
diagnosis process

Quantification ++ Biggest mentioned 
cluster compared to all 
other clusters.
+ Most topics in one 
cluster.
+ Two topics that co-oc-
cur with topic 0.

++ Three remaining 
topics of this cluster, 
co-occurs all of them 
with topic 0.

- Smallest cluster.
- Only one topic hig-
hest amount of posts 
co-occurring with 
topic 0.

Sentiment ++ There is a need for 
improvement based 
on sentiment degree 
because it includes 
several negative topics 
and the rest is neutral. 
There is no positive 
mentioned topic.

- Only one significant 
topic is mentioned 
negatively, the other 
two are mentioned 
positively.

- Neutral sentiment 
for that specific topic 
that co-occurs the 
most with topic 0.

Expert’s opinion ++ Pulmonologist sees 
the most value in ta-
king this direction.

+ They acknowledge 
that something should 
happen to support the 
patient more.

+ Experts gave feed-
back that this could 
be improved.

Literature + Symptoms can be 
anything (inflamma-
tion, mental health or 
side effect) which is 
worrying and can be 
tackled with design 
intervention.

+ Research shows that 
the HRQoL question-
naire helps patients to 
monitor their disease.

- It’s a complex di-
sease, which makes it 
very medical to take 
this as a direction.
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3.6 Concluding direction

From the patient journey map finding a balance in life is found to be the thread 
for sarcoïdosis patients. This in combination with the fact that it is important 
to monitor the quality of life for these patients, made the following research 
question: 

How can sarcoïdosis patients manage and improve their quality of life? 

The sub-research questions are:
1.      What aspects do sarcoïdosis patients cope with regarding their quality  

 of life? 
2.      What enables to improve patients’ quality of life?

The underlying direction, which is chosen based on analysis and co-occurren-
ce visual, is to focus on supporting sarcoïdosis patients during their medication 
intake. The design intervention needs to comply with certain criteria derived 
from the patient journey map. The design intervention needs to include a way: 

 ● to provide information about sarcoïdosis-related topics.
 ● for patients to monitor their medication intake.
 ● for patients to manage their quality of life. 

Synthesis | Key main takeaways
 ○ Finding a balance in life is a key value for sarcoïdosis patients, therefore the  

 main thread for this project.
 ○ The main research question is: How can sarcoïdosis patients manage and  

 improve their quality of life?
 ○ Three criteria points need to take into account for the end design:

 - Provide information
 - Monitor medication 
 - Manage quality of life
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4. Ideation & 
prototyping

In this chapter is the goal to design an intervention for the 
previous conducted research question that are inspired by the 
criteria points. 
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4.2 Peer brainstorming sessions

To start the ideation phase, two peer brainstorming sessions are done, as seen 
in Figure 4.1. The goal of these sessions is to present the chosen direction and 
come up with possible interventions. This is done to create the first ideas and 
because the head designer should be aware of the designer’s bias and tunnel 
vision. The sessions gave good insights into three different designers, namely 
from the master 1) Integrated Product Design, 2) Strategic Product Design and 
3) Design for Interaction. The generated ideas go from technical aspects with 
sensors (master 1) to analysing the interaction between the product and the 
user (master 3). This variety helps to think in a different way. See Appendix F 
for the generated ideas and conclusion. 

From the two sessions, the conclusion is that an application with a certain 
system is the most logical idea to start with. It becomes an online application 
because it needs a lot of information that is up-to-date. This idea is generated 
and can be read in the next section.

4.1 Introduction

The chosen direction needs some exploration to determine what to design. 
During the process thus far, it feels the most realistic to create a platform with 
information to help the patients at home with monitoring and understanding 
their disease and treatment plan. This is due to the fact that a lot of information 
and personal preferences need to be provided for the patients. Therefore, an 
online platform is the best solution. To find out if this is really the best inter-
vention, a brainstorming session takes place to hear other people’s thoughts 
about the possibilities. 

Figure 4.1: Two brainstorming sessions at the IDE faculty. 
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Figure 4.3: Second sub-research question brainstorm.

4.3 Ideation phase

From the peer sessions, an idea starts to emerge. Because of the criteria to 
provide the patient with information about sarcoïdosis, an online application is 
the most obvious starting idea. All kinds of information sources can be com-
bined together to keep the information up-to-date and the application can be 
easily personalised. 

The basic idea is an online application platform, connected to other existing 
platforms to get the information from there as input data. But determining the 
structure of this application starts with looking at the (sub)research questions. 

First, the sub-research questions are investigated as to what the answers could 
be, which is shown in Figures 4.2 and 4.3. The earlier discussed criteria are 
taken into account and resulted in three main functions for the application. 
The three main functions of the application are concluded:
1. A medication management plan.  

To give more support and clearance during their medication intake.
2. Quality of life information and questionnaires.  

This would be for the patient to monitor their disease better, and to give 
more details to the doctors for the next steps. 

3. Information about sarcoïdosis.  
For patients to understand the disease more and better. 

As mentioned in the literature study, Patient Centred Care is important in the 
basis of this system. This is also a way to improve how patients can cope with 
the mental and physical condition of their quality of life. The main research 
question is about sarcoïdosis patients, so therefore patients are the subject of 
this project and the Patient-Centred Care method can help by providing them 
with the best self-management tool. The Patient Centred Care method is ear-
lier discussed. For this part, it is applied in this project context. Each pillar of 
the method is analysed and applied in this system, see Table 4.1 for each pillar, 
the overall conclusion from the Picker Institute (Picker, 2023) and the function 
of the system. Appendix H shows the elaborated version of the table.

Figure 4.2: First sub-research question brainstorm.
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Table 4.1: Patient-centred care and the functions for the intervention system.

Patient-centred care 
pillar

Pillar conclusion Derived system function

Coordination of care across 
the health and social care 
system 

Interaction with care profes-
sionals should inspire a sense 
of confidence and trust

Interact with care professio-
nals (e.g., e-consult or notes)

Emotional support alleviati-
on of fear and anxiety

Caring and holistic approach, 
care should be delivered 
with respect, sensitivity and 
appreciation of the person as 
individual

HRQoL and general questi-
ons about the provided care 
(e.g., space for notes). Also, 
the provision of informati-
on and support in finding 
balance in life provides this 
support alleviation of fear 
and anxiety

Respecting patient-centred 
values and preferences. Awa-
reness of HRQoL issues

Involvement in decision-ma-
king, respect for people’s 
choices and preferences

Evaluate HRQoL questions/ 
answers to change treat-
ment plan (e.g., by treatment 
plan)

Welcoming family & friends 
in decision-making

Family should be included in 
the decision-making of the 
loved one

Create space for the family 
to ask questions, in this case 
with a space for notes. The 
family can use the applicati-
on via the patient’s account

Enabling self-management 
and providing support to 
ease transitions

Seamless transitions bet-
ween providers and staff. 
Continuity in information

Includes names and illus-
trations of doctors, to give a 
feeling about who they are

Addressing physical comfort. 
Including help with ADLs

Care professionals should be 
mindful of people’s physical 
needs

Personal page with ques-
tions about the patient’s 
quality of life

Access to care with attention 
to process, e.g. waiting times

Access to the right services 
at the right time is essential 
for high-quality care

Button for (indirectly) calling 
or scheduling an appoint-
ment

Information, communication, 
education on progress, prog-
nosis, processes of care

Information should be provi-
ded at appropriate times, in 
an understandable way

Include a page with informa-
tion about sarcoïdosis-rela-
ted aspects

The conclusion of the three main functions is used as a start for the main pages 
of the app. The derived functions that are needed according to Table 4.1 are 
integrated in Figure 4.4. This sets the basis of the application.

The purpose and function of the main pages are determined, however, now 
it’s important to focus on how to fulfil these functions. How should they be 
presented to the user? In this process, the focus is not on the form or layout 
of these pages, but more on what the content is of these functions. Therefore 
these main pages are discussed with the content that it needs. 

Figure 4.4: Main pages with their functions and purpose.

1. Medication 
treatment plan

Purpose:
• Clear medication treatment 
plan
• To get an valuable control
• To feel closely connected to 
the hospital 

2. Quality of Life 
info and graphics

• Interact with 
healthcare 
professionals

Purpose:
• Insightful overview of quali-
ty of life past couple months
• Reflect together with 
healthcare professionals on 
quality of life with visuals

Functions Functions

• Overview of 
medication intake

•  Possibility to 
take notes for the 
patient & family

3. Information about 
sarcoidosis aspects

Purpose:
• To give answers on health 
related questions
• Connect with other patients
• Give tips on certain aspects 

Functions

• Informative pages 
(like Wikipedia)

• Overview of 
quality of life

• Insightful visuals 
to reflect with 
professionals
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cause that’s the first thing the user sees when opening the application and then 
they are reminded of it. 

The questions can be categorised into two questionnaires: 1) mental and 2) 
physical questionnaires. Because the patient needs to fill this in every week, it 
should be clear and short questionnaires. This increases hopefully the use of 
this function and doesn’t take too much time from the patient. For the physical 
questionnaire, the focus is on fatigue, dyspnea, cough and general well-being. 
This is determined based on the most common symptoms of sarcoïdosis, 
according to the research of Moor et al. (2020). These symptoms are rated by 
the patient on a Likert scale from 1 to 5 (1 being never and 5 being constant). 
For the mental questionnaire, the focus is on the General Health status part of 
the King’s Sarcoïdosis Questionnaire (KSQ) (Judson, 2017), and the physical 
questions are removed from this list. So Table 4.2 shows the questions that are 
remaining for this questionnaire. 

Table 4.2: KSQ questions picked for shorter questionnaire.

4.3.1 Content of medication treatment plan page
The function to give an overview of the medication intake for the patient can 
be in the form of a calendar. This way, it is clear to the patient what to take on 
a certain day. How this treatment plan is updated in the application is not clear 
yet. 

The possibility to take notes for the patients and family is important because 
this is for patient-centred care important that their close circles also are inclu-
ded. This can be simply implemented with space where they can type some-
thing. The notes should be for the patients, family members but also for the 
medical experts to see that there are some questions during an appointment. 
So, an overview of the upcoming appointment can be included where there 
is space for notes. Also, a link to the hospital for the contact numbers can be 
included on that page. 

These two functions together show a good overview of the basis of the pa-
tient’s life with sarcoïdosis. Therefore, the medication treatment plan page is 
the home page. 

According to the research of Moor et al. (2019), it is beneficial that the patient 
fills out an elaborate questionnaire about their well-being before they arrive at 
the hospital for their 3 monthly check-ups. If they fill out this questionnaire, 
the doctor can make a better estimation if their treatment plan needs adjust-
ment or can stay the same. This elaborated questionnaire is based on King’s 
Sarcoïdosis Questionnaire, the Euroqol-5D-5L, the Hospital Anxiety and De-
pression Scale and the Fatigue assessment scale. Therefore, when the patient’s 
three-monthly check-ups are shown in the application at the appointment 
segment, it should include a link to the elaborated questionnaire. 

4.3.2 Content of the quality of life page
This page has the purpose to give an insightful overview of the patient’s quali-
ty of life aspects, and this can be done by showing the progress of each aspect 
in graphics. However, then the patient has to give data input so that they can 
monitor their health. Therefore, the home page can include questions that give 
insights into the patient’s quality of life. The home page is the best place be-

In the last 2 weeks Never Seldom About half 
the time

Usually Constant

I have felt frustrated 1 2 3 4 5

I have had trouble 
concentrating

1 2 3 4 5

I have lacked motivation 1 2 3 4 5

I have felt tired 1 2 3 4 5

I have felt anxious 1 2 3 4 5

I have felt embarrassed 1 2 3 4 5

I have felt worried about my 
weight

1 2 3 4 5

I have worried about my sar-
coïdosis 

1 2 3 4 5

Tiredness has interfered with 
my normal social activities 
(such as going out with 
friends/ family)

1 2 3 4 5
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4.3.3 Content of the information page
The purpose is to give information about sarcoïdosis-related aspects. Therefo-
re all kinds of information can be derived from the patient organization (sar-
coidose.nl) and the medical website for Interstitial lung patients made by the 
Erasmus MC and 20 other hospitals (ILDnetwerk.nl). It is important to include 
on each informative page the relationship to other patients, how many patients 
also experience a certain symptom for example. This helps the patient to ratio-
nalize what they are feeling, or maybe it raises more specific questions but this 
is helpful for doctors. 

Figure 4.5: Overview of the main pages and their requirements.

Treatment plan

Appointments

Calendar with weekdays 

Mental Physical

Overview of appointments

EXTRA page: more 
information about 
appointment with space 
for notes

Scrolling through the 
agenda & see the treat-
ment plan for each day.
 
+ possibility to show how 
someone feels

Weekly questionnaire.

EXTRA page: both mental 
and physical questionnaire

! add space for notes at the 
end
 

Medication 1
Medication 2
Medication 3

Quality of life

Overview

Overview of the week

Keyword Keyword

Keyword Keyword

Keyword Keyword

Physical and mental 
overview of how the 
patient is feeling the last 
few weeks

Turn graph lines on & off

Overview of the week in 
numbers. There will be one 
question how they rate 
their health, on a scale 
from 1 to 10. 

Keywords how the patients 
feels additional. Here the 
answers of the ‘open 
space’ at the end of the 
questionnaire will here be 
shown. 

Information

Theme 1 Theme 2

Theme 3 Theme 4

Theme 5 Theme 6

Theme 7 Theme 8

Page with all kind of 
sarcoidosis themes. 

Click on one of the 
themes, more topics 
inside that theme will be 
shown. 

Click on one: elaborated 
information about that 
specific topic. Including a 
comparison with other 
patients (e.g., 90% out of 
800 patients experience the 
same)

4.3.4 Extra: Content of the profile page
As each application has this, a profile page is included with personal informa-
tion and preference for the app. 

Thus, the three main pages for the application are discussed and in Figure 4.5 
it is shown what the conclusion is for each page as a requirement. This is the 
starting point for the prototype. See Appendix I for the paper sketches for this 
ideation phase. In that appendix, every page is further explained and the perso-
nal page is included. 
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4.4 Prototyping 

The prototyping part of the application is made in Figma because this is an 
easily accessible program to make an application prototype. First, other medi-
cal applications are used as an inspiration for the layout of the app, see Figure 
4.6 for examples.

The style is determined by the colours of the style of Erasmus MC (Figure 4.7) 
and the font Montserrat is chosen for the texts. Montserrat is also the font that 
the hospital uses for online files. Furthermore, the illustrations can be divided 
into icons and illustrations. Icons are used from a plugin of Figma, Icons8 to 
be exact, and the illustrations are used from UnDraw ( Illustrations | unDraw, 
n.d.).  

As discussed in the ideation phase chapter, there are three pages in the appli-
cation. In this part, they are visualised to show how they look in the prototype. 
See Figure 4.8 for the toolbar at the bottom of the application with the diffe-
rent pages. There are many more screens, these are shown in Appendix J and 
are shown in the video that is put on the deliverable poster. 

Figure 4.6: Inspiration of medical healthcare applications (screenshot of behance.net, 2023).  

Figure 4.7: Colour scheme from Erasmus MC (screenshot of erasmusmc.nl/huisstyle, 2023).

Figure 4.8: Application toolbar with the different pages.
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4.4.1 Home screen
The home screen is the first thing the user sees when opening the application 
(see Figure 4.9 for the page overview). These functions are chosen because 
it needs to be practical to have an overview of their contact with the hospital 

Appointments
The first appointment is shown on the homescreen. 
With a general visualisation of the medical staff. For 
the other appointments they can click on ‘Zie alle’ and 
they go to the page on the left. They see more 
information and the big questionnaire.  

Medication calendar
Here the user can 
immediately see their 
medication they need to 
take. It is connected to the 
hospital system, meaning 
that when it changes in the 
system, it will update here. 

Weekly HRQoL questionnaires
Here the user can click on the mental or 
physical weekly questionnaire. The answers will 
be used on the ‘Gezondheids’ page as data for 
the graphs.

(appointment) and their medication plan. The weekly questionnaires are on the 
home page because they need to remind the patient to monitor their quality of 
life on a weekly basis.

Figure 4.9: Explanation of the home screen page.
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4.4.2 Health screen
On this page the weekly questionnaires and their answers are visualised in 
graphs. See Figure 4.10 for the explanation of the mental and physical over-
view function, overview graph and advice segment. The advice segment is 

Mental/ physical overview
Here the user can click to see an overview of their 
mental and physical condition the past few weeks. 
The x-axis shows the weeks of the last past 3 
months, and the y-axis shows the 1-5 likert scale. 
Each factor that is asked before has a line. 

Advise page
Scrolling down shows some advise to improve their 
wellbeing and to find a balance in life. 

Overview graph
Here the user sees how 
they rated their health in 
general on a scale from 
1-10 every week. 

based on the research of  Kahlmann et al. (2022), who states that mindfulness 
improves life with sarcoïdosis.

Figure 4.10: Explanation of the health screen.
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4.4.3 Information screen 
The information screen is explained in Figure 4.11. The information data is 
from the patient organisation’s website and from the website created by Eras-
mus MC and 20 other hospitals (ILDnetwerk.nl). 

Figure 4.11: Explanation of the information screen

Main themes
This page shows the 
main sarcoidosis 
related themes

Specific topic
Inside a general 
theme there are more 
specific topics. If, for 
example, someone 
clicks on ‘moe’ (ENG 
fatigue), then they will 
see the screen on the 
right. With cause, 
treatment, types and 
the impact. Including 
a sentence to show 
how other patients 
experience this 
particular symptom. 

At this point, the main pages are discussed, and there is one page left on the 
bottom toolbar, this is the profile page. This can be seen in Appendix J, where 
every screen of the application is explained.
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Health graphics. Graphics from the ‘Health screen’ are overwhelming, a lot 
is happening. See Figure 4.13 for a screenshot of how it is presented when 
the user clicks ‘mental overview’ or ‘physical overview’. Also, these graphics 
were not that clear because the axis titles are too small to read and give un-
clear descriptions. Therefore this could be improved. 

Contact hospital staff.  The appointments are shown with location and time, 
however, there should also be a link to the website of the specific hospital. 

In general, the application is very intuitive according to the participants. They 
gave it an average of 4, on a scale from 1 to 5. Also, all five participants men-
tioned that the application gave them a medical feeling when they used it.  

4.5 Prototype test

The prototype in Figma has interactions and therefore it can be tested with 
people. There are multiple things that need to be tested, namely:
1. Validation of the user interface, this is done with peers.
2. Validation of the purpose of the application, is done with patients.
3. Validation of the purpose of the application, is done with medical experts.
4. Determining the feasibility of the app, is done with experts from UI/UX 

companies. 

4.5.1 Validation of the user interface with peers 
This is the first test that is done after prototyping with other people. The goal 
is to validate whether the interface is intuitive and clear enough for the first 
use. The setup of this test can be found in Appendix K.1. Appendix K.2 shows 
the notes and answers of each session. 5 students participated in the validation 
test, all between the age of 23 to 25. Three students were from the Industrial 
Design Engineering faculty, one student from the faculty of Electrical Engi-
neering, Mathematics & Computer Science and one student from the Hague 
University of Applied Sciences. 

The main takeaways from these sessions were the following:
Application interaction. It appeared to be that a lot of buttons should have 
a larger surface to click on. People were struggling with some buttons. And 
some texts should be bigger because it was hardly readable on the screen. 
Functional back-suggestion. This suggestion was to add a back button. Now 
the user has to click on the title, shown in Figure 4.12, and that should give 
a feeling about where they are in the app. However, if a back icon is added, 
going back is more intuitive. 

Figure 4.12: Title of the page with function to go back. Figure 4.13: Start of the mental overview page.
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4.5.2 Validation of the purpose of the application with pa-
tients 
The main users of the application are patients, therefore their feedback is 
relevant. However, recruiting patients is not that easy and takes a lot of time. 
Eventually, three patients gave feedback. See Figure 4.14 for the online sessi-
on with the first patient. 

The main takeaways from this patient were the following:
Balance in life is key. From the patient journey map it is clear that the balance 
in life for patients is a key aspect of their life, however, this doesn’t come back 
(enough) in the application. Therefore, this should be included or at least there 
should be more focus on how they can find a better balance in life.  

Difficult logistics behind the application. At this point, there are several soft-
ware or devices that are similar to the proposed system and application. Thus 
it is important to find out why this created system, is adding value to patients. 

Information, appointments and medication plan. If this application exists, 
all three patients mentioned that they would use the application to see their 
medication plan. Also, they would use it to see the appointments they have 
with the hospital and to use the tips for finding balance in life. 

Motivational notification. Multiple times it was mentioned that they would 
need some motivation, after using the application for a while, to keep using 
the app. Otherwise, they would lose interest (probably). 

The patients were intrigued with the application and they would use the app. 
Also, it is found to be a logical result of the patient journey map (if the finding 
balance in life criteria is included). However, the logistics with similar devices 
are critical, therefore it should be highlighted how new value is added. 

Figure 4.14: Online session with a patient.
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4.5.3 Validation of the purpose of the application with medi-
cal experts
Besides the patients, the feedback of the medical experts is also important. 
They have knowledge of how things go for patients from the hospital perspec-
tive and they can also show what is important for the medical experts in the 
application. Therefore the specialist ILD nurse Y. Gür-Demirel gave her opini-
on about the application and also the pulmonologist Prof. Dr M. Wijsenbeek. 
Lastly, the pulmonologist in training V. Kahlmann gave also feedback with 
regard to sarconline.nl. See Appendix L for their feedback and Figure 4.15 
and 4.16 shows the meeting with Prof. Dr. M. Wijsenbeek and with doctor V. 
Kahlmann. They bothed signed the consent form of Appendix A.2 and agreed 
for the photo. 

The feedback of specialist nurse Y. Gür-Demirel, pulmonologist Prof. Dr. M. 
Wijsenbeek and doctor V. Kahlmann gave the following main takeaways:

User adds a treatment plan. Doctors often put the patient’s treatment plan 
in the hospital’s system, however, they don’t always adjust it if it changes. 
Therefore, Y. Gür-Demirel highlighted the fact that the patient should add the 

treatment plan to the calendar. So this function should be included. Prof. Dr. 
M. Wijsenbeek added that it would be nice to connect with the pharmacists. 
But for now, it is a good plan to add the medication plan via both the doctor 
and the patient. V. Kahlmann stated the same as the other two interviewees. 

Logistics compared to existing systems. Y. Gür-Demirel highlighted that it is 
good to take ILDnetwerk.nl into account and think of how it could be combin-
ed. 

Physical advice. The health page has a segment where advice is given, howe-
ver, the specialist nurse highlighted that it would be useful to include physical 
advice. Now there is only mental advice, with mindfulness and breathing exer-
cises. She mentioned that for pulmonary fibrosis physical exercise improves 
the medical condition, however, she was not sure if this was also the case with 
sarcoïdosis. 

Future steps. Prof. Dr. M. Wijsenbeek is convinced that this form, in an 
application, can work and needs concrete future steps to realise it. This should 
be determined. When it is realised, it can go through a randomised controlled 
trial (RCT). 

Figure 4.15: Meeting with Prof. Dr. M. Wijsenbeek. Figure 4.16: Meeting with doctor V. Kahlmann.
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4.5.4 Feasibility of the application with UI and UX Company 
The prototype of this project is an application, and therefore feedback from a 
UI/UX company gives insights about how feasible this is. Therefore the goal 
is to go through the application and show the stakeholders that are involved in 
the market. Digitaal Verbonden is an intern company from the Erasmus MC 
that works on the launch of a patient application from the hospital. A. van der 
Lugt works there and gave her feedback on the application. Besides this intern 
company, also an ICT UX researcher of eHealth of the Utrecht MC gave her 
feedback on the application and its feasibility. See Appendix N for the overall 
feedback that is received during these two sessions. 

The main takeaways from these two experts were the following:
(Un)reasonable functions. Digitaal Verbonden mentions that they have the 
tools to create this application. The main functions are already possible, but 
they are working on realising the medication calendar. However, the expert of 
Utrecht MC mentioned that this is very complex, because of the systems that 
are being used in the hospitals. 

Optimistic about a balance page. Both are very enthusiastic about imple-
menting tips and stories about how patients can improve their life with sarco-
idosis. It does not exist in current applications, but Digitaal Verbonden would 
love to add this. 

A lot of protocols. There are a lot of hospital protocols, which makes it 
difficult to implement something. Also, inclusivity is a sensitive aspect of an 
application. For example, when giving advice about exercise, someone in a 
wheelchair could feel insulted. 

Based on the conducted interview, Figure 4.17 shows the feasibility per functi-
on within the power of the company.

Figure 4.17: Digitaal Verbonden and its resources with regard to the four patients’ needs.
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4.6 Prototyping conclusion

The working prototype provides a view of how the application should work 
and should help people. The main pages of the application are valuable accor-
ding to the tests that are being done. However, there are some improvements 
needed. The key value from the patient journey map, finding balance in life 
with sarcoïdosis, isn’t included enough in the application. This should be more 
present because this is very valuable for the users, according to the patients, 
medical experts and UI/UX companies. Also, the logistics of making a medi-
cal application are quite difficult. Therefore, this application is a way how to 
visualise the system behind the application with the four values. The concept 
is a system where the three patients’ needs (plus the new need: finding balance 
in life) are supported in a way. A system where multiple values need to be con-
sidered to help sarcoïdosis patients manage and improve their quality of life. 

Ideation & prototyping | Key main takeaways
 ○ Finding a balance in life with sarcoïdosis needs to be more present, so this is 

 added to the three main values.
 ○ The application is an example of how the underlying systems could look like.
 ○ The underlying needs are of high value for the patients and medical experts.
 ○ The needs are possible to turn into function, for Digitaal Verbonden.   

 Except for the need to find balance in life with sarcoidosis, this needs a bit 
 more research.
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5. Final design 
of sarcoidosis 
intervention

In this chapter the final iteration step resulting in the final 
design is discussed. This final steps is based on the feedback 
from tests that have been done with patients, peers, medical 
experts and UI/UX company. The goal is to show the four pa-
tient’s needs and it requirements, next steps and limitations.
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The four patients’ needs are formed in an online application where these four 
needs are tackled. This way, the patient can manage these needs at home and 
improve their disease progress. This application is discussed in the functional 
design subchapter. First, these patients’ needs are explored in a way that they 
are compared with existing tools for sarcoïdosis patients and how these needs 
would implement with the existing stakeholders. 

After this system map and the functional design, the future steps and validati-
on are discussed. Because it is important to have a feeling of how these needs 
can be realised in the ILD department. 

5.1 Design summary

The interstitial lung diseases department of the Erasmus MC is in charge of 
this project and wants to see what can be improved for sarcoïdosis patients. 
Therefore a patient journey map based on a social media platform for these pa-
tients formed the base for this project and emphasised the patient’s needs. The 
patient journey map with additional analysis resulted in the following research 
question: 

How can sarcoïdosis patients manage and improve their quality of life? 

Based on the patient journey map, some patients’ needs concluded that sarco-
idosis patients can manage and improves indirectly their quality of life. These 
several patients’ needs need to be tackled by Erasmus MC to improve the 
quality of life of their patients. 

These needs are explored to understand what they are, what the current status 
is at the moment in the hospital and what different stakeholders think of them. 
After several patient interviews, medical experts interviews and even UI/UX 
company interviews, the eventual four patient needs are: 
1. Help patients with finding their balance in life. 
2. Providing information about sarcoidosis-related topics. 
3. Manage quality of life mentally and physically. 
4. Monitor medication clearly and provide a clear medication overview.
See the next page for an overview of each need and its requirements based on 
this thesis. 
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5.1.1 Function summary: finding balance in life

Finding balance in life 
with sarcoidosis

& &

Patient that is new 
with the diagnose

Patient that is 
familiar with the 

diagnose

Patient that has found 
their routine with the 

diagnose

A big key value for sarcoidosis patients is their search for a 
new balance in life after they are diagnosed. The disease often 
limits them and this is experienced negatively. Therefore this 
patient's need needs to be taken into account. They need some 
advice on how to find their balance, mentally and physically. 
These two ways have a big influence on finding this balance. 
This struggle often occurs online, on blogs and on the patient 
organisation website. There is a study about breathing exerci-
ses, that positively influence the disease (Kahlmann, 2022). 
On the other hand, is not clear how physical exercises impro-
ve the disease. 

Give advice on how they can find their balance:
• Include the online cognitive behavior study with 
breathing exercises (Kahlmann, 2022)
• Include physical exercises, a study has to be done if 
this improves the disease and what kind of exercises this 
will be. 
• Include a part where get informed about new events 
and books related to sarcoidosis.

Application performance:
• Implement these three points in the app.

What? For whom?

How?Why?
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5.1.2 Function summary: sarcoidosis information

Providing information 
about sarcoidosis

Patient that is new 
with the diagnose

Patient that is familiar 
with the diagnose

&

Because of this complex disease, patients are constantly 
looking for information about certain sarcoidosis aspects. 
From the patient journey map it became clear that patients are 
continuously looking for information. Also, one big pillar in 
patient-centred care is to focus on giving clear information to 
the patient. Therefore this patient need is formed. Only, it is 
mainly for newly diagnosed patients and for a patient that is 
already diagnosed for a while. But an ‘expert’ patient won’t 
benefit from this function, because they have found their 
information already or know where to find it. 

Include sarcoidosis related topics:
• Explain the medical topics: what is sarcoidosis; the 
treatment; and diagnosis tests. Information gathering 
from ildnetwerk.nl
• Explain topics from a patient perspective. Informati-
on from patient organisation website (sarcoidose.nl)
• Comparison with other patients (e.g.: 80% of 800 
sarcoidosis patients experience also...)

Application performance:
• Informative page with all kind of information

What? For whom?

How?Why?
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& &

Patient that is new 
with the diagnose

Patient that is 
familiar with the 

diagnose

Patient that has found 
their routine with the 

diagnose

It is clear that sarcoidosis is a complex disease, it can be 
monitored with HRQoL questionnaires (Van Helmonndt et al., 
2019). Specifically King’s Sarcoidosis Questionnaire, a 
questionnaire about fatigue, one about anxiety and depression 
and one about well-being. When patients fill these in, they can 
monitor and understand their disease better. Together with 
doctors they can look at their answers and decide together for 
the next plan. Therefore this need is important to include 
because then the patient can have a better and more effective 
treatment plan. 

Include QoL study (Mooi et al., 2019):
• King’s Sarcoidosis Questionnaire
• Euroqol-5D-5L
• Hospital Anxiety and Depression scale
• Fatigue Assessment scale 

Application performance:
• Questionnaire tool as input for the big control in the 
hospital
• Overview in graphs for patient & healthcare staff

Monitoring quality of life

5.1.3 Function summary: monitoring quality of life

What? For whom?

How?Why?
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5.1.4 Function summary: medication overview 

Patient that is new 
with the diagnose

Patient that is familiar 
with the diagnose

&
Medication calendar

Sarcoidosis is a complex disease, which leads to multiple 
different medications being prescribed for patients (Drent et 
al., 2021). With a medication overview, in a calendar form, 
patients know what and when to take their medication. It 
provides clear information and support for self-care, which is 
one of the pillars of patient-centred care. 
This function offers security for the patient but also for the 
healthcare professional. Medication is taken and the side 
effects are  (or not) from the medication (probably).

Give a clear and intuitive medication overview 

Application performance:
• In a calendar form, this gives a clear overview
• Manually add to the calendar together with 
healthcare staff
• In the form of a dosis, so there is no doubt what 
kind of medication to take

Medication overview for 
sarcoidosis patients

What? For whom?

How?Why?
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5.2 System map of design 

As mentioned before, there are already existing systems that the Erasmus MC 
uses for themselves and the patients. The Sarconline and ILDnetwerk plat-
forms are systems that can be used at home. They both provide information for 
the patient, and Sarconline has an extra feature to monitor the lungs and the 
patient’s quality of life. 

Figure 5.1 shows the system map with important organisations, stakeholders 
and the purposes of the newly developed and existing systems. On the or-
ganisation level, the ILD department of the Erasmus MC is visualised, the 
internal UI/UX company of the Erasmus MC (Digitaal Verbonden), the patient 
organisation (sarcoidose.nl) and Curavista. The last one is included because 
that is the company that develops sarconline.nl. On the stakeholder level, the 
patient is in the centre, the medical experts is involved and the family is not 
yet included but is something for the new system to be included because of 
the patient-centred care method. The last level is the system purposes, where 
the four key values of this project are discussed. Furthermore,  on the bottom 
right, the purpose of monitoring vital organs is included because this is the 
main purpose of sarconline.nl. 

Figure 5.2, on the next page, shows how each system fits in the envisioned 
system map. It is shown that the newly developed system is overarching for 
all the project purposes and stakeholders. It can be noticed that Curavista isn’t 
involved, this is because the internal company Digitaal Verbonden can also 
help in the future by realising this, therefore the stakeholder ‘hospital (UI/UX 
internal company)’ is involved. This decreases the costs of this project. For the 
‘Sarcoidose voor jou’ system the ‘hospital (ILD department)’ has a bigger role. 
Besides the medical experts that are leading the systems, also the knowledge 
of this department (ILDnetwerk.nl) is actively involved.
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Figure 5.1: System map with different levels and stakeholders.
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5.3 Functional design

Eventual it is chosen to implement the system in a digital prototype. This 
eventual prototype is explained per each patient’s need, and therefore also per 
page. Scan the QR code on the poster to see a tutorial video scrolling through 
the application. See Figure 5.3, on the next page, for the application inter-
action flow. The left part shows the first-time questions, here the patient can 
personalise the application. This is important as it is based on the patient-cen-
tred care method. The patient can log in via DigiD, to load the basic personal 
information. Then they get four personal questions:
1. Since when do you have the diagnosis of sarcoidosis? 
2. What do you do for sports? 
3. What kind of profession do you have?
4. With who do you work?
These four questions are displayed in the account settings, and a medical ex-
pert can immediately see about these things to help the patient better. 

Furthermore, each of the four important patients’ needs is explained in the 
next pages, after Figure 5.3.. Per the patient’ need there is an explanation 
about who it may concern the most: a patient that is just been diagnosed with 
the disease, who gets the hang of how to live with the disease, or someone 
who has lived with the disease for a longer amount of time. This scale is visua-
lised with stars: 

1 star means that this patient’ need is especially interesting 
for someone who is just diagnosed with sarcoidosis, and 
therefore ‘new’ to the disease. 

2 stars mean that this patient’ needs are interesting for 
someone ‘new’ and for someone who already lives some 
times with the disease.  

3 stars mean that that particular patient’s need is interes-
ting for a ‘new’ patient, a slightly experienced patient and 
someone who got the hang of it a long time now.  
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Figure 5.3: Application user interaction flow.
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Appointments
The first appointment is shown on the homescreen. 
With a general visualisation of the medical staff. For 
the other appointments they can click on ‘Zie alle’ and 
they go to the page on the left. They see more 
information and the big questionnaire for their quality 
of life.  

Patient

Medication calendar
Here the user can 
immediately see medication 
they need to take. It is 
connected to the hospital 
system, meaning that when 
it changes in the system, it 
will update here. 

Weekly HRQoL questionnaires
Here the user can click on the mental or physical 
weekly questionnaire with an answering bar (Moor, 
2020). The answers will be used on the ‘Gezondheids’ 
page as data for the graphs.

5.3.1 Functional prototype: medication overview
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Mental/ physical overview
Here the user can click to see an overview of their 
mental and physical condition the past few weeks. 
The x-axis shows the weeks of the last past 3 
months, and the y-axis shows the 1-5 likert scale. 
Each factor that is asked before has a line. 

Overview graph
Here the user sees how 
they rated their health in 
general on a scale from 
1-10 every week. To get a 
quick feeling on how 
they felt the last couple 
weeks.

Link to balance page
Below the graph there is a button 
to the ‘Balance’ page. With advise 
on how to improve for example 
‘fatigue’ (in this example).

Patient5.3.2 Functional prototype: monitoring quality of life
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Main themes
This page shows the 
main sarcoidosis 
related themes.

Specific topic
Inside a general theme there are more specific topics. 
If, for example, someone clicks on ‘moe’ (ENG fatigue), 
then they will see the screen on the right. With cause, 
treatment, types and the impact. Including a sentence 
to show how other patients experience this particular 
symptom. This way they feel less alone in their disease 
journey.  

Patient5.3.3 Functional prototype: sarcoidosis information
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Mental and physical advice
Here the user can focus on improving their 
mental and/or physical wellbeing. This is 
connected with the earlier weekly 
questionnaire where the focus is also on 
mental and physical. 
The mental page includes online breathing 
exercises, for 6 days a week 3 minutes long. 
This came from a Erasmus MC study 
(Kahlmann, 2022) that it improves sarcoidosis 
patients disease. 

Together with others
Here the user can see some books or 
podcasts related to sarcoidosis or a chronic 
disease in general. Also, on the bottom 
there is a segment where the user can see 
upcoming events for sarcoidosis patients. 
These will be organised from the patient 
organisation, but also from the Erasmus 
MC. They organise four times a year a 
development event for sarcoidosis 
patients.  

Patient5.3.4 Functional prototype: finding balance in life
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5.4 Validation of the design

In general, the patients that gave feedback on the application all mentioned 
that they think the application is valuable for someone that is diagnosed with 
sarcoidosis. However, the degree of how valuable per patient is different.

 Providing clear medication overview.  

This is for every patient, but this only works with a notification. Otherwise, 
it doesn’t work for everyone to maintain attention. This isn’t affected by the 
disease (and therefore the sarcoïdosis patients) but by how people work. 

 Monitoring quality of life.   

This would help every patient, but this would also need notifications. Otherwi-
se, people do not fill it in leading to no progress to monitor. 

 Providing information. 

This is mainly for patients that are just diagnosed with sarcoidosis. Because 
it is a new disease for them, they want to have access to all kinds of sarcoi-
dosis-related topics. This is used probably less often when people get more 
experienced with their disease. It needs to be kept up to date, especially the 
part with sarcoïdosis developments. This reaches a big group of patients.

 Finding balance in life.  

This would be helpful for every patient! According to the interviewees, there 
are several moments when they still are trying to find their balance in life. This 
could be very helpful with that. 
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Because on that website, there is information presented from the patient’s per-
spective, all checked by medical experts. 

The last need is finding balance in life with sarcoidosis. This is specifically re-
lated to sarcoïdosis patients. From the literature study, patient journey map and 
interviews, balance in life seems to be a key value for these patients to re-in-
vent after their diagnosis. So to use this for other diseases, there needs to be a 
study done to see if this is valuable for these patients. Therefore, at this point, 
the conclusion would be that this isn’t relevant (yet) for other diseases. 

5.5 Comparison to other diseases

The final design is based on an analysis of sarcoïdosis patients. The data that 
is used as an input for the derived patient journey map, is from sarcoïdosis 
patients. Thus, the final system is designed for sarcoïdosis patients. But Figure 
5.4 shows the manual comparison per patient need and if it would work for 
other diseases.

The first need is a clear medication plan, this is validated and designed for 
sarcoïdosis patients. However, this doesn’t change for any other disease. The 
medication can change for what kind of disease it is, and this does not change 
the in- or output. 

Monitoring the quality of life is very important for sarcoïdosis patients. Howe-
ver, the literature that determined it for this thesis is for interstitial lung disea-
ses. So this is beneficial for every lung disease. Specific for sarcoïdosis there is 
an additional questionnaire. However, for other lung diseases, this could also 
work. But the need for other diseases needs to be explored, with regards to if it 
positively changes the healthcare for other diseases.  

Providing information for sarcoïdosis patients is relevant because they are 
constantly looking for explanations about topics. However, this could be the 
case for any other disease. Patients want to know what they are diagnosed with 
and how to cope with it. In this sarcoïdosis topic, the medical information is 
coming from the official hospital website: ILDnetwerk.nl. So for other disea-
ses, there needs to be a source with medical correct information. The informa-
tion for patients on how to cope with the situation is for sarcoïdosis coming 
from the patient organisation website: sarcoidose.nl. For other diseases, there 
needs to be a formal source like sarcoidose.nl.

Figure 5.4: New designed system compared to other diseases. 

Providing information 
related to sarcoidosis

Clear medication plan

This is doable for other diseases if a 
study is done into how this can be 

tested per certain disease. There are 
questionnaires in general about QoL 

available, these can be used. But 
additional it is good to have question-
naires specific to that certain disease. 

Information is from an official 
medical website and from the 
patient organisation website. 

So if this is available for a certain 
disease, then it is doable. 

This specific study showed that 
finding balance in life with sarcoidosis 

is difficult. So in this project, there is 
nothing known about how this is 
with other diseases. And also not 

how this should be tackled. 

Medication calendar

Monitoring quality of life Finding balance in life 
with sarcoidosis

For sarcoidosis

Other diseases
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Create a tool for a 
calendar function, with 

a weekly overview. 

Sit together with Digitaal 
Verbonden to discuss the steps.

Add a time function and 
use notifications to remind 

the patient.

The patient manually adds 
the medication intake with 

the doctor.

Connect to the pharma-
cist with the prescribed 

medication. 

Connect to the phone’s 
calendar application.

Next steps for clear medication overview
Functional application!

Medication calendar

Erasmus MC
Digitaal Verbonden

5.6 Further development

With this thesis, the ILD department of the Erasmus MC is advised to take 
action concerning the four patient’s needs. They are all important for new 
patients and multiple needs even cover the value for patients with more ex-
perience. If the ILD department wants to continue working with these needs 
and wants to implement it in an application form, then certain steps should be 
followed. These are explained on the next pages.  The steps are first focusing 
on creating a functional application, and then focus on steps to improve the 
fucntional application. 

5.6.1 Next steps for clear medication overview
The patient’s need to have a clear medication overview is doable to implement 
in an application. Digitaal Verbonden states that they are working on this func-
tion. The principle is minimalistic and relatively easy. 

It starts with that the ILD department should sit together with Digitaal Ver-
bonden. The ILD department has the urge to make this and Digitaal Verbon-
den has the tools. With their tools, the calendar function can be created with 
a weekly overview. Most efficient would be if it has a time function, this way 
the application can give notification as a reminder for the patient to take their 
medication. Patients stated that they would need a push notification, to be kept 
motivated to use this application. So it is important to implement this. 

Their medication treatment plan has to be uploaded to the weekly calendar. 
This can be done together with the medical experts, during the patient’s 3 
monthly control with the pulmonologist or with the specialist nurse. It should 
be added manually with the medical experts because other ways are too dif-
ficult and inefficient due to the hospital’s bureaucracy. For example, Hixx is 
the general hospital’s software, but connecting with this software is a project 
in itself. From the medical experts’ interviews, it became clear that if doctors 
change the medication plan, this does not come through properly in the Hixx 
software. This could affect the medication intake of the patient. 

Following these steps, this patient’s need can be used in a functional applicati-
on. After creating this functional application, it is recommended to connect the 
medication overview to the calendar on the patient’s phone. This way it has a 
more negligible impact on the patient’s routine when they are newly using this 
application. 

In the far future, it is preferred by pulmonologists to eventually connect this 
function with the pharmacist department. Because pharmacists get the prescri-
bed recipe with the medication plan for the patient, they know what the medi-
cation intake is. It is most efficient therefore to connect the application to the 
pharmacist department.

Figure 5.5: Visualisation of the steps that need to be done for the function ‘clear medication overview’.
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Implement the 
questionnaires in the 
already existing tool.

Make a shorter version 
questionnaire to fill in 

every week.

Determine what the 
most intuitive graphs are 

to show to patients.

Connect to the hospital 
systems. This way doctors and 
nurses also have insights & can 
help patients from a distance.  

Test if this helps the 
healthcare, from a 

hospital and patient 
side.

Sit together with Digitaal 
Verbonden to discuss the 

steps.

Next steps for monitoring quality of life
Functional application!

Quality of life survey

Do you want to share anything else?

How do you feel towards the topics?

Weekly quality of life survey

Do you want to share anything else?

How do you feel this week?

Erasmus MC
Digitaal Verbonden

5.6.2 Next steps for monitoring quality of life 
The patient’s need to have a clear medication overview is very easy to imple-
ment in an application. At this point the ILD department uses already a func-
tion for a trial, via Curavista, to send quality-of-life questionnaires to sarco-
idosis patients. So, the department is familiar with this kind of questionnaire. 
However, if a collaboration will take place with Digitaal Verbonden, this first 
needs to be discussed as to how this is imagined by both sides. 

The next step would be to implement the sarcoïdosis HRQoL questionnaires in 
an application. These questionnaires are known by the ILD department. Then 
together with Digitaal Verbonden they need to make shorter questionnaires 
and make graphics of the answers. These graphics can be visualised like in the 
functional prototype in this graduation project. Then the functional application 
with regard to monitoring the quality of life is complete.

After finishing this functional application, a study (literature or trial) can be 
done to see what is the most intuitive way for patients to see their progress in 
graphics. For example, it can be done like the output that is shown in Sarconli-
ne, however, it is possible that there is a more intuitive possibility.

Then, this is a big step, it would be beneficial for the efficiency, of the work-
flow of this application, to connect the application to the hospital systems. Till 
this point, it is an independent application with regard to this function, only 
the patient is involved. However, it is wanted that medical experts can see 
these graphics. This way they can monitor from a distance how the patient is 
feeling and what can be adjusted medically speaking, according to their data.

The final step is to test if this function actually improves the well-being of the 
patient and if it improves the workflow of the medical experts. This can be 
done in a qualitative study where the opinions are asked by the two groups. 
But also in a quantitative study if it actually improves the sarcoidosis-related 
aspects that are questioned in the questionnaires.

Figure 5.6: Visualisation of the steps that need to be done for the function ‘monitoring quality of life’.
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Gather information from 
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ildnetwerk.nl 
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Figure 5.7: Visualisation of the steps that need to be done for the function ‘providing information’.

5.6.3 Next steps for providing information
Throughout the patient journey, patients are seeking for answers to a diverse 
set of questions. Therefore this need is highly wanted for the application. Once 
again, the ILD department needs to sit together with Digitaal Verbonden and 
set the expectations for both sides. For this function, it is important to have the 
right information. The advice would be to gather information from the medical 
side and from the human side.

The medical information should be gathered from ILDnetwerk.nl. This is sup-
ported and created by the medical experts from Erasmus MC and only entails 
scientific information. If something changes in development or protocol, it 
will be adjusted on this website.

The patient’s side information should be gathered from the formal patient 
organisation: sarcoidose.nl. The majority of the provided information there 
is fact-checked by the ILD department, however, not all of it. Therefore, it is 
important that medical experts check what kind of information will be gathe-
red from this website. Additionally, it is also wanted to gather advice on blogs, 
podcasts or books. This has a big remark that it needs to be checked by a 
doctor or specialist nurse. Otherwise, the application can not guarantee to have 
the correct information.

If these steps are completed, the functional application is complete. The next 
step would be to do a comparison study with other diseases. This step does not 
have high urgency for sarcoïdosis patients but completes this graduation pro-
ject. Till this point, it is not clear if patients with other diseases have the need 
to have access to this completed information package. It can be assumpted that 
is wanted, however, this still needs to be scientifically proven.

The last step entails that if information is provided, it needs to be kept up to 
date. Information changes, especially for example medical developments with 
regard to medication or disease triggers. Therefore, once in a time (could be 
weeks, months or years) it should all be checked and, if needed, changed.
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A study desk to how physical 
exercises improve the 

disease & determine what 
kind of exercises this will be.

Determine what kind of 
breathing exercises need 
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Sit together with Digitaal 
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Test if this improves the 
medical journey of 
sarcoidosis patients.

Next steps for finding balance in life
Functional application!
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desk

Erasmus MC
Digitaal Verbonden

Figure 5.8: Visualisation of the steps that need to be done for the function ‘help finding a balance in life’.

5.6.4 Next steps for help finding a balance in life
For sarcoïdosis patients, this need is the most important one. It does not matter 
how experienced a patient is, they still come across daily struggles. Therefore, 
it is important that the ILD department takes this seriously. However, before 
they are sitting together with Digitaal Verbonden, first, some additional rese-
arch has to be done. Beginning with that for patients it is important to have 
mental advice and also physical advice with regard to their disease.

The mental advice is substantiated by the breathing exercises from V. Kahl-
mann’s study (2022). These exercises need to be portrayed to have the resour-
ces available.

The physical advice still has to be determined. What kinds of exercises are be-
neficial for sarcoïdosis patients? And how should this be delivered to motivate 
them to do the exercises? This type of question needs to be answered for the 
full picture, therefore desk research has to be done. Then it can be determined 
what kind of exercises are important. 

After these two aspects are ready to implement, additional it is wanted to in-
clude also events and books. This should be discussed within the ILD depart-
ment because they need to approve this. 

When all these kinds of aspects are determined, the ILD department needs to 
sit together with Digitaal Verbonden. With the previous needs, Digitaal Ver-
bonden is already familiar with the function or ready to make it. However, 
with this need is it different. It is something completely new, and perhaps 
changes per disease. Therefore, they will not see the benefit of this page. For 
the ILD department is important to keep this in mind. They need to have the 
argumentation provided within this project, to show the urgency of this need 
to Digitaal Verbonden. If they agree to continue with this advice, a functional 
application can be made. 

The final step then would be to test if it genuinely improves the medical 
journey for sarcoïdosis patients. This can be done with a trial where there are 
two groups: 1) that use the application and 2) that do not use the application. 
Resulting in monitoring their disease and physical complaints.
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5.7 Final design conclusion

In this chapter, the system map with four patients’ needs was created. Further-
more, the differences between Sarconline and ILDnetwerk were visualised. 
The design system adds new value to sarcoïdosis patients at the Erasmus MC. 
The system was put into practice as a prototype to test with peers, patients 
and medical experts. It is shown that the needs are valuable for patients and 
they would use it. One function may be used more than the other, based on the 
experience that a patient has. Also, the application was found to be feasible. 
Finding balance in life needs more research regarding what it entails for the 
patients. Nevertheless, the need from the patient’s perspective was found to be 
present.

The question if these functions are also for other diseases applicable is in 
general the case. Only finding a new balance after the sarcoïdosis diagnosis 
is specific for patients with sarcoidosis. To apply this to other diseases, more 
deep-dive research is needed. 

Final design | Key main takeaways
 ○ The four patient’s needs are valuable for patients.
 ○ The four patient’s needs can be visualised in the form of an application,  

 only it needs a bit more research about how to help patients with finding 
 a new balance in their life with sarcoidosis.

 ○ Compared to ILDnetwerk and sarconline it adds new value by   
 overlapping these purposes and adding new values (the patient’s needs).

 ○ The system can be applied to other diseases, but more deep-dive   
 research is needed.

Family members

Patient

Providing information

Monitoring quality of life

Clear medication plan

Help finding balance 
in life with sarcoidosis

Medication calendar

Figure 5.9: Eventual designed system.
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6. Evaluation of the 
process and final 
design

In this chapter there is a critical discussion, based on the li-
mitations, feasibility, desirability and viability of this project. 
Ending with a recommendation and a personal reflection.
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6.1 Discussion & conclusion

The project started with a focus on improving the journey of sarcoïdosis 
patients in the context of Erasmus MC using a patient journey map. After an 
elaborate analysis, the scope became supporting sarcoïdosis patients at home 
in finding a balance in life. A literature study revealed that for finding the 
balance in life after being diagnosed with sarcoïdosis it is important to monitor 
the quality of life. The following research question was formed: 

How can sarcoïdosis patients manage and improve their quality of life?

To understand what is necessary for a high quality of life with sarcoidosis, a 
further literature study was done. This underlined the benefits of questionnai-
res which patients can fill in themselves. Outside this literature study, the onli-
ne computational study showed needs that also need to be tackled to improve 
the quality of life. This consisted of having easy access to more comprehensi-
ve information, and also having a clear medication overview. Because of the 
necessity of broad and up-to-date information access, an application is the best 
way to help patients during their disease. The patient can also easier manage, 
for example, their medication overview when they use an application.

6.1.1 Limitations
The project is done in a certain context and this leads to limitations. The data 
that is used as input is from one website and has a selected group of users. 
There are also both active users and users that only read or post a single post. 
This leads to these active users having a relatively big impact on the findings 
of this thesis. Since their posts are taken into account the most when analysing 
the data. Besides, this data does not include the experiences of patients that 
have no access to the internet or the time to post. 

Next to the data input, there are three patients interviewed. They all fit the 
basic patient image: white, middle-aged and highly educated. The underrepre-
sented groups, therefore, are not interviewed and thus not taken into account 
within the validation part of this project.  

The medical experts’ view is from the Erasmus MC directly, from the ILD 
department. They are all very eager to provide the best healthcare possible 
for their patients. However, this leads the project in a certain direction. Where 
they see the benefit, they express their opinion and expertise. This bias can be 
conscious, but also unconscious. 

6.1.2 Feasibility 
The feasibility of the application is shown in the section where Digitaal Ver-
bonden is explained with their resources. The application is at the moment 
not yet possible. But if a connection is made with Digitaal Verbonden, then 
multiple aspects are already possible. They can build this kind of platform. 
However, they do not have the tools yet to make a page about finding balance 
in life. Therefore first they need to find a way to get this done. Consequently, a 
collaboration is needed with Digitaal Verbonden to see how they can create the 
software. 

6.1.3 Desirability 
The eventual system is based on the derived patient journey map and literature 
study. Thus it is based on valid input data, and patients validated in interviews 
that these needs would help them in the form of an application. The three pa-
tients were eager to use this app. The Erasmus MC already provides a website 
with information and uses HRQoL questionnaires. The addition of this new 
system would fulfil the need to help with finding a balance in life and have a 
clear medication overview. Medical experts expressed that they think that this 
could help the patients at home more during their disease than the care they 
already provide. 

6.1.4 Viability 
The designed system and application are created for these four patients’ needs. 
The needs stay the same over time, but the needs become basic factors that 
get attention in sarcoïdosis healthcare. Therefore, it could be that after a while 
new critical needs develop. So some advice would be to test this in a few years 
again. However, as part of basic healthcare, the system helps patients to mo-
nitor their disease at home better. This is validated by the patients and medical 
experts. The next step would be to test in a trial if this system improves the 
disease for the patients.  
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Secondly, the use of notifications should increase the usage of the app. There-
fore, this needs to be implemented when the application is launched. 
Lastly, to test if the system in this application format works, a test should be 
done to test whether the implemented patient-centred care method is used 
correctly in the application. 

 Additional recommendations

Besides the system and application recommendation, there are also some addi-
tional recommendations to take into account for the future. 
First, this design is made using data from the patient’s perspective, but even-
tually, the healthcare perspective should also be included. For example, by cre-
ating a dashboard with an overview of the patient’s sarcoidosis-related symp-
toms. This way the medical experts can monitor the patient’s disease better. 
Secondly, if this design is used for patients and for medical experts, then it 
should be connected to the hospital software system Hixx. This is not easily 
done and takes some time. 

These recommendations together should form an application that is ready for 
use! 

6.2 Recommendations 

After several interviews and evaluations, a list with recommendations is crea-
ted. It can be split into recommendations for the system’s four patients’ needs, 
for the application, and for some additional points. 

 System recommendations

The system exists for four patient’s needs and three of them are validated, with 
literature and interviews. The patient’s need to find balance in life after the di-
agnosis is a large necessity. However, this is not clear from the literature study, 
only from the patient journey map. 

Therefore, the first recommendation is to do a study on how severely this need 
is present. For analysing the urge of the need, it is recommended to do a study 
about finding balance in life. Analyse what this entails and how it can be tack-
led. The mental part is currently analysed, and mindfulness breathing exercises 
seem to help patients. The physical part needs more exploration, therefore a 
study should be conducted where the focus is on exercise and improvement 
of the disease. An additional questionnaire amongst the patient organisation 
could also give sufficient insights. 
Secondly, this necessity is especially found with sarcoïdosis patients. Howe-
ver, a study needs to be done to be able to say if this is also applicable to other 
diseases. 

 Application recommendations

The eventual design application sets a good base, however, when the ILD 
department wants to continue with this format, they should focus on some 
details. 

First of all, the application is now for Dutch-speaking patients. However, a big 
part of the underrepresented group is formed because of a language barrier. 
So, the focus should also be on making the application in English, Arabic and 
Turkish. 
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 Proactive attitude. 

My personality resulted sometimes in a passive attitude, but a graduation 
project leads to me being the only one responsible for the tasks. Due to this 
followed in a natural way I became proactive. In the beginning, I was still 
listening to a lot of the ‘experts’ (read medical experts and supervisors), but 
after a while, the time was ticking and I needed to make some decisions. This 
resulted in a proactive way of working and choosing the most suitable directi-
on for me within the project. 

Overall I learned a lot from this project with regard to how I work as a desig-
ner but also regarding project management. I learned how I prefer to work, 
for example: with a weekly update including to-do’s. I also learned what 
my strengths and weaknesses as a designer are. My communication, project 
management, and assertiveness with prototyping and testing are my strongest 
skills. My weak spots can be that I quickly follow someone’s feedback or opi-
nion, or that I am not thorough with ideation of different concepts. 

All by all, I am satisfied with the end result. I got a lot of positive feedback 
from the medical experts and patients. I am confident that I am ready for the 
‘grown-up’ jobs.

6.3 Personal reflection

My motivation for this healthcare-related graduation project was to help 
people with their health. Often the patient experience can be improved, and 
this appeared to be the same for sarcoïdosis patients. My passion for making 
tangible products was less possible within this project. However, my opinion 
with regard to applications has changed, from being an easy way to prototype 
to being a way of prototyping with multiple aspects that need to be considered. 
At the beginning of this project some personal learning ambitions are set in the 
project brief (see Appendix A). Here I reflect on these ambitions at the end of 
this project. 

 Hosting co-creation sessions.

During this project I had two co-creation sessions, where one was an inter-
active session with medical experts and one was more of an open discussion 
online with a patient. These two sessions went okay but they had some hic-
cups. People were joining online resulting in them giving less input during the 
session. Also, eventually, medical experts are busy people and often are in a 
hurry for another meeting, so this shortened the effective time. 

However, eventually, a lot of feedback was conducted from the sessions. And 
the interviews that were conducted after the sessions were easier to do, becau-
se of the skills that I learned during the sessions. An example of such a skill is 
leading a meeting in a smooth and efficient way. A lot of interviews have been 
done, mainly with medical experts with insightful feedback. 

 Prototype within the constraints of the hospital environment.

Prototyping in a hospital environment is often difficult because of the regula-
tions. Eventually, my product stayed in the prototype phase. It was possible, 
with ethical approval, to test with patients and medical experts. For the pro-
totype, there are not yet hard hospital constraints. However, now if this pro-
totype is made, there are more constraints. To realise this, building a real app 
requires connections and functions that are hard to make. 
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healthcare institution, health insurer, and various authorities benefit from insight into the patient's perspective. 
Nevertheless, the patient perspective is often only limitedly included in the current remote patient monitoring 
development. Conventional methodologies (like a Likert scale or interviews) to harness the value of patient 
experiences to develop remote patient monitoring systems are limited according to the PHD thesis of Jiwon Jung.  
Therefore she created the 'Community Journey Mapping' method to use digital platforms (e.g., 
wijhebbensarcoidose.nl) as a source of data for mapping a patient journey. This method is in collaboration with a data 
scientist who exports the necessary data to frame this patient journey map. A design student of the IDE faculty 
developed with this certain method, for a research elective, a patient journey map for sarcoidosis patients. Instead of 
showing the linear journey according to the Zorgpad, the complexity is shown with loops and different urgent areas. 
From these areas, a design intervention direction can be chosen, improve that phase for the patient. In short, this will 
be my graduation project. 
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introduction (continued): space for images

image / figure 2:

image / figure 1: wijhebbensarcoidose.nl

Bhavika's patient journey map (student from IDE research elective)
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

This project aims to finalise the data-based patient journey map. At this moment the map misses numbers to show the 
essence of certain topics and experiences. Maybe one topic is only discussed once, while others are repetitively shown 
on the website. Furthermore, it misses the iteration part where experts and patients state if they think this is 
representable and accurate, at least if it is applicable in the way they experienced it.  
When these things are implemented there will be an overview of what kind of moments are urgent and need to get a 
closer look. Probably, there is an urge to improve a certain moment, but how? That will be analysed and looked into to 
what kind of design intervention is possible.  
 
Step by step:  
First, improve the patient journey map that is made by the IDE student. Increase this with more analysis of the data 
scientist and with a co-creation with a doctor and patient. Then the patient journey map can be finalized. Within the 
research elective there was already suggested to look into certain directions, this will be analysed more.  
 
Then a certain direction will be chosen and explored more, resulting in a design intervention. This design will involve 
ideation with additional user studies (like interviews and co-create sessions). From there a prototype will be created for 
a most satisfying idea. 
 
Lastly the feasibility testing phase. Here the 'product' will be implemented in a small number of users. This can be a 
mix of involving patients and the general population, depending on the completeness and aspects of exploring the 
prototype. But this group should fit within the Ethical criteria, thus it can be ex-patients or maybe non-patients. Then 
end this phase with a more iterative improvement of the intervention again based on experience feedback of using 
the prototype.

Design an intervention to improve the journey of sarcoidosis patients in the context of Erasmus Medical Center, using 
the redesigned patient journey map. 

I will deliver a detailed redesign of the patient journey map that gives valuable insights for doctors, patients and health 
insurance.  
And I will design an intervention to improve the patient journey, to help patients with sarcoidosis. This design 
intervention will be a product/ product service that has a low - average TRLevel (because time is limited and this 
product will be made from scratch).  
 
With regards to Medisign, I expect to reflect with patients and doctors on the patient journey map. Besides, I want to 
validate prototypes within a certain topic, with ex-patients or what is possible with regards to the HREC and METC. 

KickenH.J. 4645065
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -16 3 2023 14 6 2023
Phase Description 

13-feb 20-feb 27-feb 06-mrt 13-mrt 20-mrt 27-mrt 03-apr 12-apr 17-apr 24-apr 01-mei 08-mei 15-mei 22-mei 29-mei 05-jun 13-jun 19-jun 26-jun 03-jul 11-jul
Free days 1 1 1 1 2 1

w0 w1 w2 w3 w4 w5 w6 w7 w8 w9 w10 w11 w12 w13 w14 w15 w16 w17 w18 w19 w20 w21
Analysing phase
Kick-off  meeting With Richard, Bart and Jiwon 16-feb
Quantifying with data With data scientist Nick (EUR)
Deep dive data Dive into current map & be critical
HREC approval Approval for testing with doctors  
Implementing sarcoidosis Zorgpad Now only looked at Lung Zorgpad
Experts opinion TBD who
Look into directions Possibilities to design for
Reflect What argumentation is needed to decide?
Look for this information From 'reflect'
Visualize the journey map Make it intuitive and clear (argumentation)
Finalize the journey map Discuss with others: is it understandable? 
Update planning & LoR Update planning

Iterating phase
Prepare co-creation session Prepare for next week
Co-creation session With experts at the EMC 
Talk with ex-patients TBD when
Implement results Update the patient journey map
Pick a direction From the map pick the most 
Update planning & LoR Update planning
Prepare midterm evaluation Show final map & direction decision 

Midterm evaluation 17-apr

Implement evaluation feedback From the midterm evaluation
Upcoming tasks Time for the tasks that also needs to be done
Update planning & LoR Update planing 

Prototyping Based on low TRL 
Finalize LoR What is needed? Constrictions? 
Design three concepts Based on the direction
Small test Test the desirability (e.g., google form)
Pick a concept  According to the requirement list, or popularity
Expand the concept How does it work? Scenario? Targetgroup?
Make a prototype Low-fi prototype
Test the concept Usability testing
Iterate the concept With regards of the test's feedback 
Plan for embodiment phase Make steps, what needs to be done for … TRL?
Update planning Update planning

Embodiment phase
Pick materials Feasibility 
Pick technologies Feasibility 
Decide other things Depending on plan from 'prototyping phase' 
Market analysis Viability
Make a total image of the concept End image, user scenario
Prepare green light Prepare presentation

Green light 16-june

Finalizing phase
Make final decisions Decisions that are left from embodiment phase
Write thesis Speaks for itself
Finish market analysis Remaining decisions
Make final video Make video of final concept
Prepare presentation Make a presentation
'Generale repetitie' For peers, roommates, family...

Graduation day 14-july

Finalizing [details, thesis, presentation]Analyse phase [journey map end version] Embodiment phasePrototypingIterating phase

KickenH.J. 4645065
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 

My motivation for this project starts with my interest in the Medisign specialisation. I would like to improve the patient 
experience in a specific area. It doesn't matter to me what kind of disease or location, I just want to improve a bit.  
 
Concerning IPD, I would like to dive into the details of the eventual prototype/ product. The embodiment phase will 
be limited, but with the time I have, I would like to know as much as possible about the making process, materials and 
details that need to be taken into account within this project.   
 
Personal learning ambitions:  
1. I would like to improve my skill in hosting co-creation sessions, to get more valuable results from these sessions. This 
skill can be elaborated from Contextmapping, where a brainstorming session with our client was arranged which was 
very valuable for the next steps.  
2. I would like to learn how to test my prototype within the constraints of the hospital environment (think of Ethical 
and practical limitations). 
3. I want to be proactive during my graduation project. I once got feedback (within ACD) that I can be passive, and let 
other people control a situation which limits my result therefore I aim to improve this.   

At the beginning this project brief is still very general, however this will be more specified during the project because 
more and more gets clear. 

KickenH.J. 4645065
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Appendix A.2 - Project TU Delft ethic forms and documents

Human Research Ethics Committee 
TU Delft
(http://hrec.tudelft.nl/)
Visiting address
Jaffalaan 5 (building 31)
2628 BX Delft
Postal address
P.O. Box 5015 2600 GA Delft
The Netherlands

Ethics Approval Application: Co-creation sessions to validate patient journey map
Applicant: Kicken, Heleen 

Dear Heleen Kicken,

It is a pleasure to inform you that your application mentioned above has been approved.

In addition to any specific conditions or notes, the HREC provides the following standard advice to all applicants: 

In light of recent tax changes, we advise that you confirm any proposed remuneration of research subjects with 
your faculty contract manager before going ahead.
Please make sure when you carry out your research that you confirm contemporary covid protocols with your 
faculty HSE advisor, and that ongoing covid risks and precautions are flagged in the informed consent with 
particular attention to this where there are physically vulnerable (eg: elderly or with underlying conditions) 
participants involved.
Our default advice is not to publish transcripts or transcript summaries, but to retain these privately for specific 
purposes/checking; and if they are to be made public then only if fully anonymised and the transcript/summary 
itself approved by participants for specific purpose.
Where there are collaborating (including funding) partners, appropriate formal agreements including clarity on 
responsibilities, including data ownership, responsibilities and access, should be in place and that relevant 
aspects of such agreements (such as access to raw or other data) are clear in the Informed Consent.

Good luck with your research!

Sincerely,

Dr. Ir. U. Pesch 
Chair HREC 
Faculty of Technology, Policy and Management

Date 10-Mar-2023
Contact person Dr. Cath Cotton, Policy Advisor Academic 

Human Research Ethics
Committee TU Delft
(http://hrec.tudelft.nl)
Visiting address
Jaffalaan 5 (building 31)
2628 BX Delft
Postal address
P.O. Box 5015 2600 GA Delft
The Netherlands

Date 01-Jun-2023
Contact person Grace van Arkel, Policy Advisor

Academic Integrity

Ethics Approval Application: Amendment for: Co-creation sessions to validate patient journey map
Applicant: Kicken, Heleen 

Dear Heleen Kicken,

It is a pleasure to inform you that your application mentioned above has been approved.

Thanks very much for your submission to the HREC which has been approved. The HREC provides the
following standard advice to all applicants:
• In light of recent tax changes, we advise that you confirm any proposed remuneration of research
subjects with your faculty contract manager before going ahead.
• Please make sure when you carry out your research that you confirm contemporary covid protocols
with your faculty HSE advisor, and that ongoing covid risks and precautions are flagged in the informed
consent - with particular attention to this where there are physically vulnerable (eg: elderly or with
underlying conditions) participants involved.
• Our default advice is not to publish transcripts or transcript summaries, but to retain these privately for
specific purposes/checking; and if they are to be made public then only if fully anonymised and the
transcript/summary itself approved by participants for specific purpose.
• Where there are collaborating (including funding) partners, appropriate formal agreements including
clarity on responsibilities, including data ownership, responsibilities and access, should be in place and
that relevant aspects of such agreements (such as access to raw or other data) are clear in the Informed
Consent."

Good luck with your research!

Sincerely,

Dr. Ir. U. Pesch
Chair HREC
Faculty of Technology, Policy and Management
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Appendix B.1 - Co-creation session set-up
!All participants have signed the consent form and names can be used!

Setup 

Before the session was a schedule made to time how much certain parts of 
the session could be (see Appendix B.2 Schedule Co-Creation Session). This 
schedule helped to make an estimation of the time and determine the research 
questions, but also what kind of materials are needed for this session. The 
research questions were:
1. Does the patient journey map based on open online data of patient experi-

ences match the perspective of sarcoidosis specialists? (validation)
2. How are medical experts involved in the patient journey map at this mo-

ment? (Read: doctors, specialists, nurses)
3. How and when can medical experts be more involved in the patient jour-

ney map in the future? 

The materials that are needed were: 
• Patient Journey Map on an A1, with 

 - Medical Journey, step by step the medical process for a patient. 
 - Quantification about certain topics that are online discussed.  
 - Sentiment analysis about these topics. 

• Printed stickers, in this case, a doctor and nurse illustration printed that can 
stand on the patient journey map.

• Online Miro board, with the patient journey map, doctor stickers and in-
structions on what to do. 

• Printed consent forms for the physical present doctors, and sent this to the 
online participants to sign. 

• Multiple pens to write down on the patient journey map. 

The presentation included the purpose of the project and co-creation session, 
an explanation of the derived medical journey and an explanation of the me-
thodology behind the data analysis that is used for the patient journey map. It 
ended with two assignments:
1. The first one was about medical experts sticking a printed doctor or nurse 

on the map where they are involved now. 

2. Secondly, sticking a printed doctor or nurse on the map where they think 
that they can mean more to the patients in the future. 

During the presentation, the participants were free to ask questions and take an 
active role in the discussion. 

Session itself

On Monday, the 27th of March the co-creation session with medical experts of 
Erasmus Medical Center took place. The purpose of this session was to vali-
date the patient journey map, especially the medical journey. Besides valida-
ting also discuss and brainstorm together how the medical experts are already 
involved at certain moments on the map. But also how medical experts can be 
more involved in the future for the patient, this last point helps to scope down 
the process. 
There were 4 participants,1 pulmonologist, 1 specialist nurse, 1 pulmonologist 
in training and 1 data scientist. Two participants joined online the session and 
two participants were physically present. See Figure B.1.1 for a visualization 
of the online teams meeting. 

Figure B.1.1: Teams meeting snapshot 
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Appendix B.2 - Co-creation session schedule

First co-creation session with healthcare professionals 
Session work plan 

Time: 1.5 hour [14:30 to 16:00]
Location: Erasmus MC, RG building and online Microsoft Teams
Participants: pulmonologists (2x), specialist nurse (1x), data scientist (1x) and designers (2x)

Research Questions:
 Does the patient journey map based on open online data of patient experiences match the 

perspective of sarcoidosis specialists? (validation)
 How are medical experts involved in the patient journey map at this moment? (Read: doctors, 

specialists, nurses)
 How and when can medical experts be more involved in the patient journey map in the future?

The 5 participants in the session with expertise in sarcoidosis, patient care, hospital possibilities and 
limitations will result in an expert group that can validate and generate insights at the intersection of these 
research fields.   

Time Activity Goal Tasks for participants Modality
20 Introduction 

session and 
patient 
journey map

Share:
- Provide a schedule for the 
remainder of the session.
- The research methods;
- Patient journey map step 
by step;

Waiting for everyone to settle 
down & introduction by Jiwon 
(5min)

Give a minor introduction about 
this session, with schedule. Look 
through and sign the informed 
consent form (5 min)

Give presentation about project: 
show methodology
(5min) and show step by step how 
the patient journey works (10).

PowerPoint

IC form

35 Validate 
patient 
journey map

(First 
individual 
and group, 
2x)

Help participants to 
understand the timeline 
and to validate the patient 
journey map.

1. The participants will first go 
through the medical journey (first 
row). They are asked to give their 
opinion about 
comprehensiveness, truthfulness, 
and inclusiveness of that journey 
(15 min). 

2. Next, the participants will go 
through the topic list. They get a 
white page with a timeline; here 

Big patient 
journey 
map. 
(Physical and 
Miro 
version)

Page with 
questions to 
ask

they can write down their 
expectations of the patient's 
feelings at certain moments (10 
min).

3. Then the emotion line is 
shown, discuss together the 
differences and similarities (10 
min).

Pages with 
empty 
emotion line 
(Physical and 
Miro 
version)

Transparent 
page with 
the emotion 
line drawn 
on it 
(Physical and 
Miro 
version)

20 Identify the 
current 
need’s and 
how the 
hospital is 
involved

(Group)

Discussion if the hospital is 
involved and how the 
hospital can be involved at 
certain moments for the 
patients in the future. 

1. The participants are asked to 
give input on how at certain 
emotions/ moments the hospital 
is involved at this moment. It is a 
group brainstorm session; they 
can write down on post-its (15 
min).

2. Then the participants are asked 
to brainstorm how the hospital 
can be involved in certain 
emotions/ moments in the future. 
Think as a doctor, but later think 
as a social worker, or psychologist. 
Again, group brainstorm session, 
and write down on post-its (15 
min)

One big 
patient 
journey map 
with 
involvement 
row (now 
and future) 
(Physical and 
Miro 
version)

Post-its, 
2 colors

5 Closing 
remarks

Close the session and thank 
the participants

Materials needs to be prepared – Booklets to be handed out:
 PowerPoint with:

 Introduction
 Methodology
 Patient journey map
 Explanation assignment 

 Questions to ask on the presentation 
 Printed:
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 IC forms printed (4x)
 Big Patient Journey Map, with involvement row (present and future) (1x)
 Stickers for nurse and doctor

 Send online IC form to Vivienne and Nick
 Miro:

 Big Patient Journey Map, with involvement row
 Tabloid with emoticons 
 Tabloid with instructions

Planning:
 Thursday (TU Delft):

 Prepare PowerPoint (1abcd)
 Update Patient Journey Map

 Friday (TU Delft):
 Finish Patient Journey Map (3b & 6a)
 Prepare and finish Miro board (6abc)

 Monday (EMC): 
 Print Patient Journey Map
 Finish PowerPoint with Jiwon
 Send online IC form to Vivienne (4)
 Print IC forms (3a)
 Print stickers

Appendix B.3 - Co-creation session feedback
The medical experts gave input on the Patient Journey Map, see Figures B.3.1 
and B.3.2 for the online and physical comments. 

Figure B.3.1: Physical Patient Journey Map with medical specialists’ remarks 

Figure B.3.2: Online Patient Journey Map with medical specialist’s remarks, a snapshot from 
Miro
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Feedback from session

The concluding feedback from this session was: 
1. Update the visualization of the map, this included mainly the medical jour-

ney row and some alterations in the big topic row. 
2. Expanding the data analysis, including mainly an addition to the topics 

that were included and some more details on certain topics.
3. The next steps for validating the patient journey map. The eventual con-

clusion is to validate it with two parts, namely: 
a. 1 co-creation session with patients from wijhebbensarcoidose.nl  
b. 1 questionnaire for sarcoidose.nl about the topics

4. Scope directions for the future process suggested a self-management tool 
for patients at home or a better informative first consult with sarcoidosis 
patients. 

Figure B.3.3: Changes for: visualization of the map, after receiving the feedback.

Figure B.3.4: Changes for: change in analysis, after receiving the feedback.

Figure B.3.5: Changes for: (left) scope and (right) next steps, after receiving the feedback.
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Appendix C.1 - Data analysis, excluded word list Appendix C.2 - Data analysis, keywords topic list
For topic listing

Okkie
Arie
Bianca
Astrid
Hoi
Groetjes
Groeten
Dank
Bedankt
Ja
Nee
Bieke
Marshall
Jerry
Sorry
Hallo
Groet
Succes
Nijmegen
Maastricht
Nieuwegein
Drent
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Appendix C.3 - Data analysis, manually excluded topics

Reasons to exclude certain topics based on:
• Everything related to the forum:
 - Specific questions about buttons/ functions/ topics, like topic 19
• Topics that are not about sarcoidosis or health:
 - For example, topic 32 is about Christmas and wishing everybody a  
    Merry Christmas.
 - But also topic 16 where patients are more chatting with each other.
• Topics that are very specific about pregnancy:
 - According to the specialist nurse pregnancy is not a characteristic that  
 changes for the patients. The only thing is to know beforehand if the  
 patient wants to become pregnant, this influences the medication   
 treatment. This would be topics 18, 22 and 36.

Include (on second thought):
• Topics about specific eye sarcoidosis:
 - This would be topic 20 in general for eye sarcoidosis
  - Also topic 24 about eyes and sights.
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Appendix C.4 - Data analysis, topics clustered

First clustering Third clustering

Second clustering
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Appendix C.5 - Data analysis, quantification of topics within clusters

In Excel is an overview made with the quantification per topic.
Old nr. New nr. Clusters Topic Frequency Percentage in cluster Cluster percentage in total Percentage inside the cluster

Balance in life with sarcoidosis 0 210 26,7 3,33 26,68
Leisure and sarcoidosis 1 245 31,1 3,88 31,13
Sports and sarcoidosis 29 182 23,1 2,88 23,13
Sleep and sarcoidosis 30 150 19,1 2,38 19,06
Total 787 100,0 12,46 100

Different types of pain relief 34 179 9,7 9,99 9,71
Treatment plan: Remicade 3 241 13,1 ^ 13,07
Medication combined with DVN 15 211 11,4 ^ 11,44
Side effects with medication: 4, 2, 21 626 33,9 33,95
- Side effects of medication 21 164
- Combination of medication & side effects 2 262
- Side effects with medication 4 200
Medication experiences: 5, 9, 39 587 31,8 31,83
- Medication experiences 5 235
- Advantage & disadvantage of medication 9 195
- General medication tips 39 157
Total 1844 100,0 29,20 100

Difficult diagnosis 8 225 40,8 40,76
Prevention of pulmonary sarcoidosis 38 154 27,9 2,44 27,90
Many tests for sarcoidosis 27 173 31,3 2,74 31,34
Total 552 100,0 8,74 100

Regular B12 deficiency 11 160 23,4 23,39181287
Like flue shot 31 179 26,2 26,16959064
Health in general over the months 35 153 22,4 22,37
Wishes to feel better 13 192 28,1 28,07
Total 684 100,00 10,83 100,00

Unexplained symptoms 7 206 28,9 28,93
Mainly losing weight and bit about gaining 12 191 26,8 26,83
Low resistence 26 156 21,9 21,91
Begin phase, physical complaints 33 159 22,3 22,33
Total 712 100,0 11,27 100,00

General pregnancy tips 36, 18 -
Movement and pregnancy 22 -
Total 0 0,00 0

Finding symptoms 23 159 28,5 28,55
Quest for causes 25 170 30,5 2,69 30,52
Sharing experiences about sarcoidosis treatment 6 228 40,9
Total 557 100,0 8,82 59,06642729

Avoiding sugars and carbohydrates 28 163 34,1 34,10
Clothing varies by season 37 165 34,5
Marshall protocol 14 150 31,4
Total 478 100,0 7,57 34,10041841

Ocular sarcoidosis & random stories 20 162 49,1
Eyes and vision 24 168 50,9
Total 330 100,0 5,23 5,225653207

Unknown disease to occupational health doctors 17 196 52,8 52,83
Tips about incapacitated (after 2 years fired) 10 175 47,2 47,17
Total 371 100,0 5,87 100

Various tips and topics 16 -
About the forum 19 -
Christmas 32 -
Total 0 0 0

Total of totals: 6315 100,00
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Appendix C.6 - Data analysis, sentiment analysis per topic 
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Appendix D - Patient’s feedback on the journey map
The patient Journey Map was presented via Teams, and later send by email. 
The questions answered are shown below. 
!The participant has signed the consent form and name can be 
used!

2. Do the clusters make sense to you?
Yes, the overview makes it easy to see results. Perhaps it would be an idea to also put the 
percentage in the various slices because some of them are really close but i do not know if this 
is common practice.

3. Can you maybe tell me something about the duration?
The duration of the entire presentation is fine and fluent, meaning I never had the feeling of 
losing interest etc

4. Do you miss some moments that are not mentioned?
Perhaps this is not meant to be part of the thesis but I know balance is very important to all 
patients, which is a conclusion we spoke about Friday. Whether patients have an acute or 
chronic version of Sarcoidosis. Nearly all slices in the cluster are interlinked with finding the 
right ‘balance’. Perhaps you can write something about this in your thesis if this is within the 
scope or implement it in the prototype app.

5. What comes to mind
- Sometimes during the GP appointment, the GP prescribes antibiotics or other medication 
because he/she feels the patient does not need to be referred to a specialist. The meds can have 
a negative or no effect on the symptoms. Therefore it is possible that the duration of cluster 
Slice 1 starts at the “first symptoms” part. I do want to highlight that this is only a small part 
of the patients but this was a much bigger issue 10 years ago.
- Duration of cluster slice 8 starts at the diagnosis part.
- Duration of cluster slice 5 starts and continues all the way through follow-up. Patients will 
always have questions regarding their illness.
- Sarcoidosis is a disease which should be handled multidisciplinary. Luckily Erasmus already 
does this but what I am missing from the patient journey “Diagnosis” is that patients should 
speak with a lawyer or check their work-related insurance. Perhaps this is something outside 
the scope of your thesis as you focus on data and medicine.
- I am curious to know if there is a difference between acute or chronic sarcoidosis and the 
patient journey. But I would advise this in another study otherwise it would become too com-
plicated and would need a different time schedule to finish.

1. What do you think of the presented visualization, is it clear for you? (e.g., layout, compre-
hensiveness, text, legenda)
The visualization is clear to me as long as you verbally explain what and why you present it 
in this form. Starting from page 8 through page 12 it is my advice to verbally explain the steps 
with each slide, as more information becomes visible. 
Page 8 is extremely helpful for patients because otherwise it will be an information overload 
and they already have elevated stress because of their diagnosis. It is my advice to implement 
this slide with the first doctor-patient contact when patients hear their diagnosis, so they know 
what to expect. Also, it is important to give the patients this slide to take home with them. The 
Legenda for patients is not necessarily just the patient’s journey in general if the slide is used 
as a handout.
Page 9 is very helpful for doctors so they can see what is important for patients. If they want 
to dive deeper into the layers they will also use 10 to 12
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Appendix E - Patient Organisation flyer 
Informative flyer that they provide on their website (Sarcoidose.nl, 2023)

Sarcoïdose Patiëntenpad
De reis van eerste symptomen naar controles

Dit vouwblad is mogelijk gemaakt door de leden en vrijwilligers van

Sarcoidose.nl, de patiëntenorganisatie voor patiënten met sarcoïdose en hun partners.

Steun ons door lid te worden via onze website

of door te doneren op IBAN-nummer: NL20 RABO 015 839 9919.

Leeswijzer

De vier stappen die hier afzonderlijk genoemd worden kunnen elkaar deels overlappen en 
hoeven elkaar niet perse in de tijd op te volgen. Eerdere fases kunnen opnieuw aan de orde 
komen, bijvoorbeeld als de symptomen wijzigen.

Voor het samenstellen van deze informatie is, onder andere, gebruik gemaakt van diverse 
brochures van Sarcoidose.nl. Deze brochures en meer informatie over de zorg voor mensen 
met sarcoïdose vind je op: https://sarcoidose.nl/bibliotheek/

Daar tref je voor stap 1 een uitgebreide brochure over symptomen aan: Symptomen bij 
sarcoïdose.
Bij de voorbereiding van stap 2 kan het Patiënten Kompas van pas komen. Met dit Kompas 
zie je wat je al weet en waar je vragen over hebt. Het kan dienen om het gesprek met de 
arts voor te bereiden.
Na stap 2, als de diagnose gesteld is, komt de brochure Diagnose: Sarcoïdose,… en nu? van 
pas. Deze brochure heet in de volksmond de Huisartsenbrochure maar is uiteraard ook voor 
andere (eerstelijns) professionals en voor jezelf goed te gebruiken.

Tijdens de stappen 3 en 4 heb je wellicht behoefte aan contact met andere patiënten 
en informatie (door middel van bijeenkomsten in de regio) of een training samen met je 
partner, om zaken op een rijtje te zetten en te verwerken. De training Sarcoïdose, en hoe nu 
verder? biedt dan wellicht uitkomst. De actuele agenda vind je ook op de website.

Daarnaast vind je in de bibliotheek de brochure SarcoïdoseZorg in Nederland. Hierin 
presenteren we ons onderzoek naar de sarcoïdosezorg die geleverd wordt in Nederlandse 
zorginstellingen. 

Dit model is ontwikkeld door ERN-Lung en EURORDIS en vertaald en aangepast voor de 
Nederlandse context door Sarcoidose.nl met medewerking van artsen en onderzoekers 
van het sarcoïdosecentrum in het ErasmusMC.  Wij bedanken hen voor hun bijdrage en de 
prettige samenwerking.

...Eerste symptomen...

...Diagnose... ...Controles...

...Behandeling...

1. 2. 3. 4.

Postbus 418, 2000 AK Haarlem | 072 - 792 0767 | info@sarcoidose.nl 
https://sarcoidose.nl | IBAN: NL20 RABO 015 839 9919 

 @SarcoidoseBN |  Sarcoidose.nl

Sarcoidose 6384 Patient Journey vouwblad A4 SB 01.indd   1-2Sarcoidose 6384 Patient Journey vouwblad A4 SB 01.indd   1-2 03-11-2021   13:4903-11-2021   13:49



113

Appendix F - Peer brainstorm session
The sessions took place at the Industrial Design Engineering faculty with 
fellow students. The first one was with one Integrated Product Design master 
student and with one Strategic Product Designer master student. The project 
goal was presented and the research question was asked, with this in mind, 
they generated ideas. See Figure F.1 for their drawings with ideas. 

Figure F.1: First peer brainstorming session ideas

The second session was with one Strategic Product Designer master student 
and one Design for Interaction master student. Again the project goal was 
presented with the research question, and they came up with the ideas shown 
in Figure F.2. 

Figure F.2: Second peer brainstorming session ideas
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Appendix G - HKJ’s for research question

Figure G.1: Brainstorm session about the research question, snapshot from Miro board
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Appendix H - Patient-centred care brainstorm
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Appendix I - Paper sketches of the main pages
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Appendix K.1 - Peer test, set-up

!All participants have signed the consent form and names can be used!

USER INTERFACE APPLICATION TEST PLAN
Goal:  

Test the application’s interface on: 
• Does the interface work? Is everything linked to a page?  
• Is the application intuitive on a functional level? Are buttons big enough, 

is scrolling smooth enough, is the font big enough, etc? 
Who?  

Everyone can use a mobile phone. I will recruit my roommates and peers.  
When?  

This will be done on Thursday or/and Friday, next week on the 22nd or/and 
23rd of May.  
How?  

Explain the project and the aim of this product. They don’t need to think as 
patients, because it is about functionality so, therefore, everybody (an average 
human being) should be able to use this app.  

I will start by explaining the main functions: 
• Personalized profile, with information for the doctors  
• Provide the patient with information 
• Manage the quality of life with questionnaires  

Then I will give them instructions/ exercises and ask them to think out loud: 
• You have your 3 monthly control next week; you need to prepare for this 

control. What will you do in the application? 
• You forgot what you have to take for medication! What will you do in the 

application? 
• You feel very tired, but you are not sure if this is normal, and you want to 

know what you can do about it. What will you do in the application? 
• A week passed and you want to update the app with how you feel physi-

cally. What will you do in the application? 
• You feel a bit less tired, and you want to see how your mental state has 

been processed in the last few weeks. What will you do in the application? 

Then I will ask them the following questions: 
• What did you think of the app in general? 
• What do you think of the buttons of the application? 
• What do you think of the fonts that are being used? 
• And what about the images? 
• What do you think of the functions? (Like calendar, quality of life questi-

onnaire, appointment list, graphics of the health, control big questionnaire) 
• And what do you think about the information provided? 
• Do you have any comments besides the things that you already mentio-

ned?  
• Tips?  
 
In Dutch/ In het Nederlands 

Ik zal beginnen met het uitleggen van de belangrijkste functies:  
• Gepersonaliseerd profiel, met informatie voor de artsen   
• De patiënt van informatie voorzien  
• De levenskwaliteit beheren met vragenlijsten.    

Dan zal ik instructies/oefeningen geven en ze vragen hardop te denken:  
1. Je hebt volgende week je 3 maandelijkse controle; je moet je voorbereiden 

op deze controle. Wat ga je doen in de app?  
2. Je bent vergeten wat je voor medicijnen moet innemen! Wat gaat je doen 

in de app?  
3. Je voelt je erg moe, maar je weet niet zeker of dit normaal is en je wilt 

weten wat je hieraan kunt doen. Wat ga je doen in de app?  
4. Er is een week voorbij en je wilt de app updaten met hoe je je lichamelijk 

voelt. Wat ga je doen in de app?  
5. Je voelt je minder moe en wilt zien hoe je mentale gesteldheid de afgelo-

pen weken is verwerkt. Wat ga je doen in de applicatie?  
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Dan stel ik ze de volgende vragen:  
• Wat vind je van de app in het algemeen?  
• Wat vind je van de knoppen van de applicatie?  
• Wat vind je van de gebruikte lettertypes?  
• En hoe zit het met de iconen?  
• Wat vind je van de functies? (Zoals: kalender, vragenlijst over levenskwa-

liteit, afsprakenlijst, gezondheidsgrafieken, controle grote vragenlijst)  
• En wat vind je van de verstrekte informatie?  
• Heb je nog opmerkingen naast de dingen die je al hebt genoemd?   
• Tips? 
 
Formulier 

Deze app is voor patienten die de ziekte sarcoidose hebben. Ze kunnen dit 
eenmalig hebben voor een korte periode, of juist chronisch en moeten hiermee 
leven. Daarom is deze app ontwikkeld, om de patienten thuis te helpen met 
hun ziekte.  

De focus ligt op het medicatie gebruik en alle opkomende vragen die daarbij 
komen kijken. Het kan voor mensen erg stressvol zijn, om thuis met vragen te 
zitten over bijwerkingen, sarcoidose symptomen of andere kwaaltjes en deze 
vragen niet te kunnen stellen. Ze weten ook vaak niet hoe ‘gewoon’ het is om 
bijvoorbeeld zich moe te voelen. Verder zit er een kwaliteit van leven enquete 
bij, deze moet ingevuld worden voordat ze op controle in het ziekenhuis moe-
ten komen. Dit wordt gedaan zodat dokters het behandelplan kunnen aanpas-
sen a.h.v. de symptomen die de patient ervaart.  

Ik zou je graag de volgende situaties voor willen leggen, het zijn er 5. Ik stel 
je een vraag en jij kan in de app opzoek naar het antwoord. Denk vooral hard-
op na en stel vragen mocht je die hebben.   
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1. Je hebt volgende week je 3 maandelijkse controle; je moet je voorbereiden 

op deze controle. Wat ga je doen in de app?  
2. Je bent vergeten wat je voor medicijnen moet innemen! Wat gaat je doen 

in de app?  
3. Je voelt je erg moe, maar je weet niet zeker of dit normaal is en je wilt 

weten wat je hieraan kunt doen. Wat ga je doen in de app?  
4. Er is een week voorbij en je wilt de app updaten met hoe je je lichamelijk 

voelt. Wat ga je doen in de app?  
5. Je voelt je minder moe en wilt zien hoe je mentale gesteldheid de afgelo-

pen weken is verwerkt. Wat ga je doen in de applicatie? 
 
Bedankt voor het opzoek gaan naar de antwoorden. Ik zou graag nog wat vra-
gen willen stellen.  

Algemene vragen over de app 

Wat vind je van de app in het algemeen? 
 
__________________________________________________
 
Wat vind je van de knoppen van de applicatie?  
 
__________________________________________________
 
Wat vind je van de gebruikte lettertypes?  
 
__________________________________________________
 
 
En hoe zit het met de iconen?  
 
__________________________________________________
 
Wat vind je van de functies? (Zoals: kalender, vragenlijst over levenskwaliteit, 
afsprakenlijst, gezondheidsgrafieken, controle grote vragenlijst)  
 
__________________________________________________
 
Hoe intuitief vind je de app? 
 
1  2  3  4  5
 
Waarom? 
__________________________________________________
 
Heb je nog opmerkingen of tips naast de dingen die je al hebt genoemd?   
 
__________________________________________________
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Appendix K.2 - Peer test, feedback on the app

Participant 1, female, 23 years old Participant 2, female 23 years old Participant 3, female, 23 years old

!All participants have signed the consent form and names can be used!
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Participant 4, male, 24 years old | General notes

Grotere knoppen bij ‘akkoord gaan’
De informatie knoppen geven waarom aan —> maar normaal is het wat je 
moet invullen.
Te grote vingers —> grotere knoppen
Medicatie calendar = 
Grafieken beetje onduidelijk —>
 Heel veel om op ’t eerste oog te zien. 
 Misschien 
 Kleurenblindheid? 
Andere patiënten aan het woorden -> tekst klein & je kan er niet op klikken 
maar er staat wel … dus je zou er op moeten klikken. ‘Ervaringen’ van ande-
ren naar boven verplaatsen, want het zijn geen tips.
Meditation = 2/6
Informatie: hele kleine buttons, moet eigenlijk groter. Termen hoeven niet de 
extra uitleg
 Dat springen gaat nog niet helemaal goed
Profiel —> profielfoto aanpassen ding

Questions about the application

Wat vind je van de app in het algemeen? 
 Heel duidelijk en mooi gedesignde. Wel veel functies, kan ook   
 voorstellen voor alleen 1 functie. Home pagina geeft niet echt duidelijk  
 aan dat er ook informatie is.  
Wat vind je van de knoppen van de applicatie?  
  Knoppen groter bereik —> pijltjes zijn klein 
Wat vind je van de gebruikte lettertypes?  
  Duidelijk en consistent gebruik, af en toe te klein. Consequentie   
 gebruik van de titel grootte 
En hoe zit het met de iconen?  
 Zwangerschap icoon lijkt net op een pil, voor de rest fijn
Wat vind je van de functies? (Zoals: kalender, vragenlijst over levenskwaliteit, 
afsprakenlijst, gezondheidsgrafieken, controle grote vragenlijst)  
 Overzicht is heel fijn, maar informatie
Heb je nog opmerkingen naast de dingen die je al hebt genoemd?   
 Nee. 

Participant 3, male, 23 years old | General notes

Terug knop zou wel echt handig zijn
Kalender = vaag cirkel bij ‘vandaag’ & pijltjes naar volgende week sturen & 
dagen in de week met 2 letters ipv 3. Bolletje met ‘vul je vragenlijst nog even 
in’ bij vrijdag bijv. 
3 maandelijkse controle gaat met de toolbar naar ‘gezondheid’ maar je zit nog 
in home.
Informatie op de home page zou wel handig zijn, want nu mist de informatie 
knop. 
Grafieken —> bam veel kleuren. Beginnen met 1 grafiek. Concentratie is heel 
moeilijk te zien, vanwege de witheid. ‘Ernst in mate’ misschien beetje gekkig.  

Algemeen vragen over de app 

Wat vind je van de app in het algemeen? 
 Nice overzicht op homescreen. ‘Hoe voel je je deze week’ is een beetje  
 verwarrend.
Wat vind je van de knoppen van de applicatie?  
 Af en toe iets te klein, dikke worstenvingers. Frame moet groter.  
Wat vind je van de gebruikte lettertypes?   
 Fijn, altijd. 
 En hoe zit het met de iconen?  
 Nice iconen, duidelijk. Maar af en toe niet helemaal scherp. Algemene  
 sarcoidose vervangen in wat is sarcoidose? / sarcoidose in het kort.  
 Werk en sarcoidose —> alleen werk. ‘Het ziekenhuis’ —>    
 ‘Het Erasmus MC’. Voelt niet helemaal alsof het klopt dat de   
 informatie knoppen zo bij elkaar staan. 
Wat vind je van de functies? (Zoals: kalender, vragenlijst over levenskwaliteit, 
afsprakenlijst, gezondheidsgrafieken, controle grote vragenlijst)  
 Functies zijn duidelijk.  
Heb je nog opmerkingen naast de dingen die je al hebt genoemd?   
 Nee. Afspraken staan vast, kun je niets meer aan wijzigen. Contact met 
  het ziekenhuis kun je niet vinden, misschien contact erbij. Knop met  
 doorverwijziging naar de poli kliniek. 
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Appendix L.1 - Interview medical staf: specialist nurse

With Y. Gur-Demirel*, on 30th of May 2023.

*She signed the form and thereby allows me to use her name.

Setup:

Presentation and a demonstration of the application, with scrolling through the 
app. 
Discussion when scrolling through the app. 

Feedback: 

Medication treatment plan calendar: how will the treatment plan implement 
in the calendar? First: it is connected to the doctors’ software, however, ac-
cording to specialist nurse Y. Gur-Demirel is this not the most logistic soluti-
on. She suggests that the patients add the medication to the calendar, when it 
changes they can change it themselves. 

Graphs about quality of life: different time periods would be nice. Per 
month, per week, or per year (for example). This would be more convenient 
for doctors because they don’t want to see every week sometimes. 

Resembling software:
Gezondheidsmeter PGO and Sarconline.nl are quite similar to my system. 
Talk to Nakshbandi G. (microsection number: 595021), she knows the gezond-
heidsmeter. 
idlnetwerk.nl gives the appropriate information 

Tips page: add something for the physical condition, now it’s only ‘mindful-
ness’. It appears to be that for fibrosis physical rehabilitation helps in the short 
term. This could also be the case for sarcoidosis, ask M. Wijsenbeek (head 
pulmonologist). 

Inclusion of family: for the medical staff, it is important to have a contact 
person. 

Suggestions: give a notification when they have a blood test and a button that 
gives a notification to the doctors/ nurses that the blood test is done and where 
it is done (when and where).  
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Appendix L.2 - Interview medical staff: head pulmo-
nologist 
She signed the form and thereby allows me to use her name.

On Friday, the 9th of June, a meeting took place with Prof. Dr M. Wijsenbeek. 
She is the supervisor from the Erasmus MC for this project and the head pul-
monologist of the pulmonary department. Figure L.2.1 shows what the meet-
ing looks like. 

In general was M. Wijsenbeek very enthusiastic about the work and functional 
prototype. She is eager to make this work in the future. Some feedback: 
How to monitor the patients as the healthcarers? And how do we have access 
to the data? 

The provided information can also be shown in a video format, where the 
doctors and specialist nurse explain a certain topic. M. Wijsenbeek suggests to 
already implement this in the current prototype. She is enthusiastic about the 
delivering information, because this can be improved indeed. 

Suggestion is in the future to connect the medication overview with the phar-
macy. They have a clear overview of the patient and here is final step to what 
the patient also actually takes. 

If this prototype really is converted to a real working prototype, then there 
should take a trial place. A trial to test if this improves the healthcare for sar-
coidosis patients. 

Thoughts on an award system, this way people really use the app. M. Wijsen-
beek is hesistant that patients will be kept motivated to use the app. This coudl 
be helped with push notifications, but maybe there is more? 

In general very good principle. This could really help sarcoidosis patients in 
their life with the diagnosis. M. Wijsenbeek was impressed by the prototype 
and wants to make it tangible. She suggests to make the prototype by paying 
me for it and continue with a PhD to test if it actually improves the healthca-
re.   

Figure L.2.1: Meeting with head pulmonologist Dr M. Wijsenbeek
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She signed the form and thereby allows me to use her name.

On the 14th of June, an interview was conducted with the pulmonologist in 
training: V. Kahlmann. She is in charge of the Sarconline.nl website and sho-
wed that this is in particular a study and not something that every patient gets 
in their care. 

Setup: 

A presentation where the four patient’s needs are explained and what it looks 
like in the application that is made. 

External company: 

Curavista. They use this company to make the tools, however, this is indeed 
quite expensive and they are in charge of the layout. They don’t have the func-
tions that I would like to use in the application.

Graphs. 

The well-being state questionnaire and results in graphs could be visualised in 
bars. But the answers on these questionnaires should at least be on a different 
scale. Based on the research of K. Moore, it would be an idea to use the VAS 
answer modules in this app. This is mainly because that research was in opera-
tion for the Erasmus MC and they are using it in their questionnaires. 

Blogs of other patients. 

Quite difficult to implement, because the medical experts are not in charge of 
what these patients are writing. So they don’t have an influence on it, this ma-
kes it quite difficult to monitor what the patients will see then in the app with 
these stories. 

Medical events. 

It would be nice to implement the Erasmus MC event calendar. They want to 
organise 4 times a year a medical event for sarcoidosis patients. 

Figure L.3.1: Meeting with V. Kahlmann

Appendix L.3 - Interview medical expert: pulmonologist in training
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Appendix M.1 - First patient’s feedback
! He signed the form and thereby allows me to use her name.

On the 2nd of June, there was an online meeting with a patient to discuss the 
patient journey map and the application with the main functions. Here are the 
notes from that session. 

Application in general

Logistics part: something similar already exists. So there should be a well-
thought plan to make this valuable. Also, it needs to be up to date, so there 
should be a team behind it to keep it updated. 

People will forget about the application after a while or don’t want to be re-
minded of sarcoidosis. Therefore, it is valuable to take the key-value ‘finding 
balance in life’ as a more pillar in the application. 

Main screen
It is really helpful to have the calendar function with a medication plan. 

Health screen:
This screen helps to visualise the balance. Maybe change ‘mijn gezondheid’ to 
‘my balance’. 
The application would help if the word balance keeps coming back.

If I would download the app, I would use it for the appointments overview and 
balance page.

Information screen:
General practitioners are in connection with sarcoidose.nl, the patient organi-
sation. Sarcoidosis in app sounds good. For my thesis, the patients would say 
that it is perfect! Go for it! But out of the thesis? Fix logistics.

Appendix M.2 - Second patient’s feedback
! He signed the form and thereby allows me to use her name.

On the 12th of June, a clinic visit took place. As a result of this one patient 
interview was conducted, with a middle-aged man that was diagnosed 5 years 
ago with sarcoidosis. 

The medication calendar is a good feature, however, he in particular is not dis-
ciplined enough to use lists. And he already found his routine with the disease, 
so he would need some motivation to keep using this. 

He would need a notification to be motivated, so for his medication intake and 
for the short questionnaires. 

The alternative treatment on the information page would be interesting. Be-
cause he knows that people are looking for it. 

Overall he thinks that the important needs are there. It differs of course per 
patient, maybe when this will be developed this will be taken into account. 

Mindfulness works for him, he already uses it himself when he is angry or 
frustrated. 

The mental and physical page at ‘balance’ works for him, because at the be-
ginning when he was diagnosed, he was afraid to die and he thinks that more 
patients have that when they are diagnosed. Especially in the beginning. 

Also for the family, it is important to have a tool like this. For the patient, his 
wife is struggling with the disease more than him. Because he has his emoti-
ons, but she has to deal with them also. So, she sees him struggling when he 
lost it a bit. 



127

Appendix M.3 - Third patient’s feedback
! She signed the form verbally and thereby allows me to use her name.

Thursday 22 June, the third and final patient interview occurred. The patient 
was a middle-aged woman, and she is a general practitioner. Therefore, she 
has a lot of knowledge and knows how patients in general like things. 

Questionnaires. She mentioned that for her it makes the most sense to com-
bine the big questionnaire with the smaller questionnaires. Because if you use 
the tool to weekly fill in the questionnaires, automatically there is an insightful 
progress line about the disease. So, to fill in a questionnaire for 20 minutes 
feels like a lot of effort. 
Also, it feels as if the specialists gain more insights from the overview, and not 
from the ‘moment’ when the questionnaire was filled. 

Patient skill. Keep in mind how skilled the patients are, because not everyone 
is waiting for a difficult application. 

Medication calendar. She uses the calendar application from her mobile 
phone, where she will be reminded of her medication intake. So, she uses it 
already therefore it would be very functional to use this feature. It could be 
connected to the mobile phone calendar app. And give a notification when 
medication needs to be taken. 

Enthusiastic about: 
• Weekly filling out the HRQoL questionnaires, she would definitely use this 

tool.
• Also, the medication calendar would be a nice addition. Especially, be-

cause she explained that she has all kinds of medication and uses different 
reminder alarms on her phone. So, integrating this would help her. 

• Information is also really helpful because she is often looking for informa-
tion. Especially the segment about sarcoidosis development. This needs to 
be updated of course, but for her intelligence, this would be helpful. 

Tips. It would be nice to connect to the patient’s number (MijnZiekenhuis). 

It would definitely be an addition to use this application, next to the existing 
programs. 

Most important is the information page, providing more background informa-
tion.
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Appendix N - UX/UI experts’ feedback

Two types of UX/UI experts are asked for feedback, namely:
• Digitaal Verbonden, the intern company of Erasmus MC makes a hospital 

application
• ICT eHealth specialist from the Utrecht Medical Centre. 

Both meeting setups:

Presentation with an introduction about myself, the purpose of this meeting, an 
explanation of the project and the direction. Then showing the prototype and 
the system compared to other platforms. 

Digitaal Verbonden feedback:

Their aim is to create one application for the Erasmus MC that helps patients. 
It started with a designer patient that became sick and got treatment at the 
EMC. There they helped her and she got better. However, she missed her jour-
ney of digital guidance. Her aim became to create an application to get more 
information at the hospital.
• With regards to my project, there is a lot of resemblance between my pro-

ject and their application. They have the software for the majority of the 
functions I want, namely:

 - Appointment overview (via Hixx software)
 - Questionnaire tool
 - Healthcare staff can see/monitor the questionnaires
 - Chat function
 - They are working on a medication calendar where the patients have  
 an overview of their treatment plan per day/ week. 
• They don’t have the ‘Balance’ page, however, according to Annemarie 

she feels as if that could be something that they should include. To provi-
de guidance when patients are looking for balance in life with their new 
diagnosis. 

• Curavista is a lot of money for the Erasmus MC, and therefore it would be 
better if the pulmonary department asks for help at Digitaal Verbonden. 
They have the resources to create the thing that I want to make but also 
what Curavista is providing now. 

• The only thing is that Digitaal Verbonden is not fond of making multiple 
applications for patients. They already have at the moment applications via 
Lusci or Beter Dichtbij. This could be way more efficient. 
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ICT eHealth specialist feedback:

[M. Bluemink, 6 June, at 15h in the Erasmus MC building]
The overall main message was that it is complicated to realise everything that 
I have implemented in my application. This is due to the medical side and how 
it works with inclusivity and politics, it delays everything. The following tips 
were discussed:
• Watch out for the attention that users often lose after a while. The aim is 

that they fill in a questionnaire once a week, however, this is quite highly 
aimed for application use. Certainly with the thought that patients don’t 
want to be reminded of their disease each week. 

• Use protocol lines in the app. Make a distinction between the intensity of 
the patient’s disease progress. Maybe: beginner, medium, or expert. This 
could also be for the recommendation and that in this case, I made an app 
for…?

• The calendar feature is quite complex and not realisable. Because of the 
software that hospitals now use. And medication is very precise, so if users 
fill it in themselves, then it can go wrong. Will this be checked? 

• Risk analysis can help, otherwise, it could go wrong with the medication 
calendar for example.

• DigiD: it is an option to use it, however, often it goes with an email ad-
dress that is known in a hospital. Patients can make an account with this 
address.

• The big questionnaire is quite long for scrolling. A bar would be the most 
intuitive thing to add. Otherwise, people won’t see that they have to scroll. 
An arrow pointing downwards could also help.

• The graphics: check with patients, is this really the case that they want to 
see this? And add a button to the ‘balance’ page, then patients can do so-
mething about a decreasing feeling for one aspect of sarcoidosis for exam-
ple. Loops are nice to have! 

• It is very important that the information that is stated inside the app, is also 
validated with the medical staff. Otherwise, it makes no sense. And also 
these medical doctors need to agree with the content that will be added.

• Everything in the application needs to be inclusive for everyone… ‘wal-
king’ and people in a wheelchair then? For example. 

• What are doctors giving now to patients? Is the application adding some-
thing new? 

• It could be interesting that doctors or patients themselves can see: hey I 
don’t want to have this ‘button/page’, and that it will be excluded in their 
interface. 

• Risk analysis can be interesting to do. What if someone is going bad with 
one certain sarcoidosis aspect? Are the doctors checking this?
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