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Being healthy is much more than the absence of disease or an infirmity; it’s 
about developing and maintaining a state of complete physical, mental, and social 
well-being. That’s why designing products and services in the domain of health-
care must address all three. A designer needs to understand what a user truly 
needs and, especially, the context of use. At the same time, the designer plays the 
role of system actor, interacting within and impacting the total healthcare system. 
The delivery of care involves a range of stakeholders in a variety of physical and 
organisational settings, so a holistic and human-centred research and design ap-
proach is needed to address today’s complex healthcare scenarios.

This book, the 8th edition of Medisign Graduation Projects 2019-2021, show-
cases a wide range of our master graduation projects. These are the results of 
our young designers’ work, all aiming to improve or create innovative healthcare 
products, services and scenarios in close collaboration with partner organisations.

We are proud of our Medisign master specialisation, here at the faculty of Indus-
trial Design Engineering (IDE) at Delft University of Technology. We have estab-
lished an excellent reputation in the domain of Design for Healthcare. Each year, 
around 40 master students choose this specialisation, many of these (about 40%) 
being international students who have especially chosen to study at TU Delft to fol-
low this specialisation. That’s why this volume is thicker than ever: 229 graduation 
projects compared to 127 in the previous edition. All of these are healthcare gradu-
ation projects completed by Industrial Design Engineering Master graduates in the 
period 2019-2021 in collaboration with our dedicated network of hospitals, medical 
professionals, patient organisations, industry, design agencies and researchers.

Students work on their graduation project for 100 days; they are challenged to 
approach the design problem from different perspectives of the three IDE pillars: 
human centred-technological-organisational. A dedicated supervisory team from 
the Healthcare Design faculty of IDE support and facilitate each student during the 
design process to help them get the most out of their final educational experience, 
preparing them for their future in the professional field. The students learn to apply 
different research techniques and design methods relevant to their topic to discov-
er, define, develop, and deliver products, services and systems. Their design pro-
posals must of course fulfil user requirements, but importantly, they must also add 
value to users’ daily lives, connecting different users and organisations in order to 
positively impact the societal challenges of healthcare.

For this edition, we have defined ten categories of projects reflecting on-going 
developments in society, challenges in the healthcare domain, and the IDE design 
research portfolio: 1) Medical Technologies, 2) Sustainable & Global Health, 3) 
Quality of Care, 4) Staff Resilience, 5) Transformation in Health, 6) Well-being, 
7) Quality of life, 8) Patient Empowerment, 9) Mental Health and last but least 10) 
Lifestyle & Prevention. In each category, you will discover a diversity of innovative 
ideas. You will find that these projects are about both the process of designing and 
the outcome of that process. Design is no longer only a process to create physical 
products, it has increasingly become a process that leads to the creation of any 
type of system changes for existing situations. This includes services, procedures, 
strategies and policies.

We trust that you, the reader, will be inspired by these projects. We therefore 
invite you to contact us to further explore opportunities to join forces and define the 
future of healthcare.

FOREWORD BY ARMAĜAN ALBAYRAK

Dr.ir. Armaĝan Albayrak
Coordinator Medisign MSc Specialisation
Faculty of Industrial Design Engineering
Delft University of Technology
Delft, March 2023
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Looking back, when starting on the Medisign master specialisation, we noticed 
that many design students were eager to contribute to society, especially to peo-
ple’s well-being. This enthusiasm has continued to grow, and currently, most of 
our students want to create a better society, in this case by impacting healthcare.

Design is an essential aspect of healthcare, from designing entire processes in 
hospitals and at home, supporting patients and their families, to designing medical 
equipment, devices, digital interfaces, and decision tools. However, the fi eld of 
healthcare design is often overlooked, with designers not always being included 
in healthcare teams. Therefore, there is a need to better educate designers in the 
specifi c needs and requirements of healthcare.

By incorporating human-centred design principles, designers can create 
healthcare environments that are not only functional but that promote healing and 
well-being. In this way, designers can play a vital role in improving patient out-
comes, reducing costs, and optimising resource use. Furthermore, designers can 
help to create more accessible, welcoming, and inclusive healthcare ‘spaces’ for 
both patients and staff.

Overall, investing in the education of designers for healthcare will greatly en-
hance the healthcare experience and bring signifi cant benefi ts to patients, health-
care providers, and the healthcare system. I am very proud of this 8th Edition of 
the Medisign booklet; in it you will read how our designers continue to contribute 
to improving healthcare.

DESIGN FOR
 MEDICAL 
TECHNOLOGIES

Richard Goossens — Professor of Physical Ergonomics at the Faculty of Industrial 
Design Engineering and founder of the Medisign Programme in 1996

7
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OMNIVISI EARABLE 2019

MUCAHIT AYDIN

Mucahit designed a wearable device 
that could continuously and non-in-
vasively measure a patient’s vital 
signs, taking into account the level 
of comfort for the patient and ease 
of use for the nurse.

The aim of this project was to devel-
op a system for the measurement and 
monitoring of vital signs in patients after 
abdominal surgery. The current method 
of measuring vital signs is highly inef-
fi cient and prone to error. There is a 
lack of wearable devices in healthcare 
that can continuously and non-invasive-
ly measure a patient’s vital signs. This 
makes it diffi cult for nurses to monitor 
patients’ vital signs on demand. There 
is also a lack of an alert system that can 
notify nurses when a patient’s health is 
deteriorating.

The process began with research to 
fi nd a way to increase work effi ciency, 
reduce the cost of care and still main-
tain patient quality of life. The project 
then focused on the design and devel-
opment of an electronic health monitor-
ing device. This device would be worn 
by patients and would continuously 
and non-invasively measure vital signs. 
Mucahit designed several concepts that 
could achieve this. He prototyped and 
tested with foam, 3D printing, plastics 
and sensors to fi nd the right embodi-
ment. 

Omnivisi is an earpiece capable of con-
tinuously and non-invasively measuring 
all of a patient’s vital signs, while main-
taining an appropriate level of comfort 
for patients and ease of use for care-
givers. The product has been designed 
without external wires and modules for 
easier application to the body. Omnivisi 
increases work effi ciency, enables bet-
ter care and avoids high costs.

Supervision Albayrak, A., Jansen, K.M.B., 
Klaassen, R.
Partner Maasstad Ziekenhuis Rotterdam 
Programme Integrated Product Design
Methods 3D printing, Arduino, Harris Profi le, 
Moodboard, Product-User Ecology, Programme 
of Requirements, Prototyping, Storyboard, User 
Tests
Outcome Product

Top A render of the 
Omnivisi concept
Middle A fi rst sketch of 
the concept of Omnivi-
si during ideation
Bottom One of the 
foam models with 
sensors attached

11
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TALITHA BRENNINKMEYER

 PENTAPORT: GATEWAY FOR AORTIC REPAIR 2021

Talitha designed the Pentaport, a 
new gateway for complex endovas-
cular aortic repair that minimises 
blood leakage.

A ruptured abdominal aortic aneurysm 
(AAA) is a serious and potentially fa-
tal condition. Endovascular surgery 
is a common treatment for this condi-
tion, but it can require the use of mul-
tiple tools through a single introducer 
sheath. This can lead to blood loss for 
the patient. The aim of this project was 
to develop a new, safe gateway for com-
plex endovascular aortic repair.

Talitha researched the medical back-
ground through literature review and 
gathered information from various ex-
perts in the fi eld through interviews, 
observation, co-creation and design 
evaluation. This group of experts cov-
ers backgrounds in design, medicine, 
engineering, materials, manufacturing, 
medical device development and busi-
ness. This resulted in a stakeholder 
map, journey maps and rapid explor-
ative prototypes. Ideas were generated 
using how-to questions and co-creation 
brainstorms. 

The result was the Pentaport, a new 
gateway for complex endovascular 
aortic repair that minimises blood leak-
age by dividing the central lumen of 
the sheath into fi ve separate, diverging 
device access ports, each with its own 
valve. A leak-tight ‘plug and screw’ con-
nection facilitates safe and easy attach-
ment to existing sheath hubs, ensuring 
optimal closure around an inserted tool, 
even after repeated movement.

Supervision Schaik, J. van, Chmarra M., Heur, 
R.J.H.G. van.
Partner LUMC 
Programme Integrated Product Design
Methods Expert Interviews, Expert evaluation, 
Harris Profi le, How-To questions, Inspirational 
Metaphors, Journey mapping, Observations, Rap-
id Prototyping, SCAMPER, Stakeholder map, User 
Interviews
Outcome Product, Roadmap

Top A render of the 
Pentaport concept
Middle A cut-out from 
the patient journey 
map 
Bottom The product 
prototype in use

11
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 REDUCING NOISE DURING HIP SURGERY 2020

KEES BROEKMEULEN

Kees designed a new surgical in-
strument that could reduce harmful 
noise levels during hip replacement 
surgery.

Hip replacement surgery is a common 
and necessary procedure to relieve 
pain and improve mobility in people 
with hip joint damage. However, the 
surgery itself is quite loud, with sound 
levels reaching up to 130 decibels. This 
can cause noise-induced hearing loss 
in both patients and surgical staff. This 
project aims to reduce the noise during 
hip replacement surgery. 

This thesis began with observations 
and expert interviews to gain insight into 
current procedures and noise levels. 
This information was used to create a 
design vision and a list of requirements. 
Several concepts were generated and 
the best one was developed into a pro-
totype. This prototype was tested for 
noise reduction and effectiveness in 
various surgical procedures. The fi nal 
design was created based on the re-
sults of these tests.

The result of this project is a new sur-
gical instrument that can push (impact) 
and extract various implant components 
used during surgery. The instrument 
has several unique selling points com-
pared to the currently used hammer, 
as it reduces the noise level by more 
than 15 decibels and scores better in 
terms of safety when considering the 
risk of musculoskeletal disorders and 
improved surgical ergonomics.

Supervision Ozcan Vieira, E., Bodewes, H.H., 
Paus-Buzink, S.N., Ywema, Y.
Partner Zimmer Biomet 
Programme Integrated Product Design
Methods Flow Diagram, Observations, Prototype 
Evaluation, User Interviews
Outcome Product

Top The DriveFit 
concept in impact and 
extraction mode
Middle The different 
components of the 
DriveFit mallet
Bottom A fi rst 
concept sketch of 
the sliding hammer 
concept

11
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 EMILIO DE JONGHE

 EVU: EMERGENCY VISION UNIT 2021

Emilio designed EVU, a mixed real-
ity helmet to professionally handle 
critical emergency calls while fi rst 
responders are on their way.

Currently, emergency services rely 
solely on auditory information from the 
caller to dispatch the right tools and in-
struct the caller. This can be problem-
atic as the caller may not be able to 
describe the situation correctly or the 
dispatcher may not be able to under-
stand them. This can lead to delays in 
response time and potentially worsen 
the situation. The aim of the project is to 
explore how Mixed Reality can be used 
to help in emergency situations.

First, the current situation was explored 
through fi eld research, observation and 
interviews. The analysis phase was 
concluded with a series of interactions 
and a journey map. The possibilities 
of Mixed Reality were explored and a 
list of requirements, design vision and 
design drivers were created. Ideation 
started with a brainstorming session 
and ideas were evaluated using the DA-
TUM method. A virtual reality scenario 
was then created for concept ideation. 

EVU, Emergency Vision Unit, is a mixed 
reality helmet for professional handling 
of critical emergency calls while fi rst re-
sponders are en route. EVU provides 
real-time visualisation of instructions to 
the caller during an emergency through 
augmented reality, and provides re-
al-time visual information to the dis-
patcher to support the emergency.

Supervision Middelkoop, C. van, Li, M.
Programme Integrated Product Design
Methods 6-3-5 brainwriting, DATUM method, 
Expert Interviews, Journey mapping, Storyboard, 
System Tree, TRL method, Virtual Reality Scenar-
ios
Outcome Product Service System

Top The fi nal concept 
for EVU helmet
Middle First concepts 
made in Gravity Sketch 
Bottom Real time vir-
tual information while 
being on the phone 
with the dispatcher
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FRANCIS FOLKERS

 SONIC1 DENTURE CLEANER 2019

Francis developed an ultrasonic 
denture cleaner that would be easy 
to use for elderly and suited in nurs-
ing homes.

In nursing homes, many elderly people 
have diffi culty taking care of their teeth 
properly. This can lead to infections and 
other complications. The current meth-
od of cleaning dentures is time-con-
suming and often ineffective. Ultrason-
ic cleaners can help clean teeth more 
effectively, but many models on the 
market are diffi cult to use, especially for 
those with limited mobility.

The process started with desktop re-
search into oral health, dentures and 
ultrasonic cleaning, followed by hands-
on research into the context of use and 
the creation of scenarios and personas. 
A standard test to observe the cleaning 
performance of ultrasonic cleaners on 
dentures was developed and used to 
determine which parameters had the 
most impact on cleaning performance. 

Francis designed the Sonic1 for the 
company Dental Robotics, an ultrason-
ic denture cleaner that uses multiple 
piezos to clean all sides of the denture. 
The Sonic1 is easy to use as it can be 
picked up by the handle and carried to 
the sink. The concept is specifi cally de-
signed for nurses in care homes as it is 
easy to use and cleans dentures thor-
oughly in a long cleaning cycle.

Supervision Domhof, D., Crone, H.M.,  
Minnoye, A.L.M.
Partner Dental Robotics 
Programme Integrated Product Design
Methods 3D printing, Personas, Prototype Evalu-
ation, Prototyping, User Scenarios
Outcome Product, Roadmap

Top A render of the 
proposed concept
Middle An overview of 
the components
Bottom A standard 
test that imitates real 
dirt

11
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 ANNA GĘBALA

  QAED:THE FUTURE OF AED TRAINING 2020

Anna designed the QAED Trainer, 
a physical device that allows users 
to practice AED use, and the QAED 
Classroom app, which collects and 
analyses data to provide feedback to 
the instructor.

The project addresses the fact that 
AED training is currently ineffective in 
preparing people to use the devices in 
a real-life situation. There is a lack of 
feedback and assessment tools, mak-
ing it diffi cult for instructors to track stu-
dent progress and provide constructive 
feedback. The concept aims to provide 
a simple and accessible overview of 
the student’s performance, so that the 
instructor is less stressed about con-
trolling everyone, but also has more 
time to give feedback.

The project began with research to 
understand the needs of AED training 
from both the participant and instructor 
perspectives. A fi eld trip was under-
taken to observe current practices and 
needs. Based on this research, a con-
cept for future AED training was creat-
ed, consisting of a physical device and 
an accompanying app.

The future AED concept consists of two 
elements: the physical QAED Train-
er and the QAED Classroom app, and 
can be integrated with Laerdal’s QCPR 
products. The AED trainer not only pro-
vides the conditions for training, but 
also collects the performance of the 
participants. The QAED Classroom 
app analyses the data and provides 
the instructor with reliable information 
on which student to address and what 
feedback to give.

Supervision Ozcan Vieira, E., Saboya, M.A., 
Sonneveld, M.H.
Partner Laerdal Medical
Programme Integrated Product Design
Methods Expert Interviews, Field Trips, Obser-
vation
Outcome Product, Application

Top The fi nal design 
of the AED training 
device
Bottom The AED train-
er and the AED class-
room application
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 3D HEADSCANNER FOR PERSONALISED CARE 2021

YAMAN GUPTA

Yaman designed a 3D head scanner 
for children with Down’s Syndrome 
to facilitate the creation of ultra-per-
sonalised glasses.

Down syndrome is a set of physical, 
mental and functional conditions char-
acterised by an instantly recognisable 
craniofacial structure. Maat! works with 
customers with Down syndrome and 
other such conditions to design specta-
cles for them. Their expertise lies in de-
signing for each individual customer’s 
unique head shape and optical needs 
by scanning them and obtaining head 
meshes to design on. However, it has 
been observed that some clients are 
unable to cooperate during the scan-
ning sessions, which invalidates the 
scans and therefore the products don’t 
fi t, resulting in a lower quality of life.

This project began with an interview 
with the client to better understand 
their needs and expectations. This was 
followed by shadowing the client on a 
number of customer visits to observe 
the typical scanning process, custom-
er behaviour and interaction. Based on 
these observations, a deeper under-
standing of the behaviour of a child cus-
tomer was developed, which served as 
the basis for developing concept ideas 
for the product.

The 3D Head Scanner is a stand-alone 
scanner that addresses this issue by us-
ing a multi-camera system and a differ-
ent approach to head scanning. Using 
stereophotogrammetry and a 3-camera 
system to capture different areas of the 
head simultaneously, the head scan-
ner is designed to scan in less than a 
second, thereby avoiding distractions 
and optimises the operator’s workfl ow 
by capturing accurate scans in a single 
session.

Supervision Zweerts, J.B., Ahsmann, L., Song, 
Y.
Partner Maat!
Programme Integrated Product Design
Methods Harris Profi le, Observations, Prototyp-
ing, User Interviews
Outcome Product

Top A render of the 3D 
head scanner
Middle Form and 
function exploration 
sketches 
Bottom The scanning 
results

11
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NITIN GURRAM

Nitin designed FOXPAT, a reusable 
training simulator for knee replace-
ment surgery.

The learning curve for novice surgeons 
is approximately 25 operations to be-
come profi cient in knee replacement 
surgery. The aim of the project was to 
create a training tool for surgeons to 
more realistically experience the im-
plantation of an Oxford Cementless 
Partial Knee Replacement (PKR). 

The project was carried out in two dis-
tinct phases. In the fi rst phase of the 
project, a rapid prototype was created 
and tested with a group of users. This 
helped to understand the practical re-
quirements of the product. The research 
undertaken, combined with the feed-
back from the fi rst phase, was used to 
develop a fi nal manufacturable design. 
The fi rst phase can be seen as part of 
the ‘discovery’ phase for the larger di-
amond. The discovery phase also took 
into account other research inputs to 
defi ne the fi nal product. Thus, a con-
crete product defi nition was established 
before the fi nal design was developed.

Foxpat is a physical simulator of a pa-
tient’s knee with integrated sensors, de-
signed to provide a realistic experience 
of the surgical procedure for novice sur-
geons. The sensors track the use of in-
struments and provide feedback to the 
surgeons on their results. Foxpat can 
be reused multiple times by replacing a 
set of low-cost polyurethane bones af-
ter each training session. The product is 
designed for training sessions that take 
place in a conference room or hospital, 
with a training support team or local 
technician setting up the device.

Supervision Wu, J., Malon, M., Goossens, R.H.M.
Partner Zimmer Biomet
Programme Integrated Product Design | Medisign 
Specialisation
Methods Expert evaluation, Expert feedback, 
Prototype Evaluation, Prototyping, Rapid Proto-
typing
Outcome Product

Top 3D render of the-
proposed product
Bottom The working 
prototype at the Oxford 
training course
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LAURA HEIKAMP

 UTERINE MICROBIOME SAMPLING 2019

Laura wanted to develop a new sam-
pling technique for the uterine mi-
crobiome that would not be contam-
inated by bacteria in the cervix, in 
order to advance fertility research.

Currently, there is no medical device 
that can take an uncontaminated sam-
ple of the uterine cavity to study the 
microbiome. This hinders research into 
the relationship between the uterine mi-
crobiome and fertility. Contamination is 
a major problem because the vagina 
and cervix contain about 100-10,000 
times more bacteria than the uterus. 
A small amount of contamination can 
cause a signifi cant sampling error. As 
a result, researchers still do not know 
when a uterine microbiome is consid-
ered ‘healthy’ or not, and gynaecolo-
gists are still unable to analyse the mi-
crobiome to diagnose fertility problems.

The project began with an analysis 
phase in which Laura investigated the 
medical context, the current product 
and conducted naturalistic user obser-
vation to create a patient journey and 
stakeholder map. This led to a problem 
defi nition and design vision statement 
for the dissertation project. A prototype 
was created and tested in an in vitro en-
vironment. The test was evaluated with 
experts and showed that the idea had 
the potential to collect uncontaminated 
samples. 

In order to take a sample of the micro-
biome without contamination, a tele-
scope-like product is designed that 
extends into the uterus. Gynaecologists 
can control when the product opens and 
where the sample is taken. The sample 
can be used for advanced microbiolog-
ical research such as next-generation 
sequencing. The proposed uterine mi-
crobiome sampler could predict the like-
lihood of a successful natural or assist-
ed pregnancy.

Supervision Flipsen, S.F.J., Remmerswaal, J., 
Emanuel, M.H., Goossens, R.H.M.
Partner IQ Medical Ventures, UMC Utrecht 
Programme Integrated Product Design
Methods Creative Sessions, Distant Analogy,Ex-
pert evaluation, How-To questions, Morphological 
Chart,N aturalistic User Observations, Patient 
Journey, Persona,Radar Chart Assessment, 
Stakeholder map, Storyboard
Outcome Product

Top The concept in 
use
Middle Morphological 
Chart of early stage 
ideas
Bottom Final pro-
posed product

11
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11 VEINDICATOR: VISUALISING VEINS 2019

 JOY HOOFT GRAAFLAND

Joy developed a minimal viable 
product to facilitate the venipunc-
ture procedure for all skin types and 
healthcare contexts. 

Venipuncture is a procedure where in-
travenous access is obtained for sever-
al purposes. Finding a location and vein 
to insert the needle is the most import-
ant step of this procedure. Nearly 90% 
of hospitalised patients have to undergo 
the procedure. Despite venipuncture 
being the most performed procedure at 
hospitals, almost 50% of all cases fail 
at the fi rst needle insertion attempt with 
adults and more than 60% with chil-
dren. This failure leads to several com-
plications such as bacterial infection, 
extravasation or phlebitis.

Joy analysed current options both tech-
nical and non-technical that help the ve-
nipuncture procedure. From this, a prob-
lem statement and scope for the project 
were crafted. Several ways of imaging 
and digital processing to enhance veins 
from a picture were analysed. The inter-
action between the envisioned product 
and the users was designed which lead 
to a fi rst prototype. 

The Veindicator is a product which uses 
Near Infrared (NIR) spectroscopy to vi-
sualise veins. By utilising the absorption 
characteristics of deoxyhemoglobin, 
veins can be distinguished from sur-
rounding tissue. To further enhance the 
contrast of the vein pattern and the sur-
rounding tissue, the exposure of NIR is 
increased. The image of the enhanced 
veins is captured and contrast is further 
increased by the use of digital image 
processing algorithms. Finally, the en-
hanced vein pattern is extracted from 
the image and via a projector, displayed 
back onto the skin. The projection in-
creases the visibility of the veins and 
therefore aids the venipuncture proce-
dure.

Supervision Diehl, J.C., Bakker, M.
Partner Viewpoint Medical
Programme Integrated Product Design
Methods Evaluation test, Simulation Prototyping, 
Use-case Typologies
Outcome Product

Top The proposed 
concept to enhance 
veins using imaging, 
processing and dis-
playing
Middle Enhancing the 
veins by using different 
sources of LED light
Bottom The prototype 
of the Veindicator
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FOKKE JONGERDEN

 THE FLOW MASK 2020

Fokke wanted to redesign the Air-
Wave Protector (AWP), a respiratory 
protection device developed by the 
non-profi t organisation Air-Wave. 

In 2020, the COVID-19 pandemic has 
created a need for respiratory protec-
tion devices for hospital staff caring for 
infected patients. In the Netherlands, 
several initiatives have been launched 
to develop new types of masks or oth-
er protective equipment for healthcare 
workers. The Air-Wave.org Protector 
is a respiratory protection device de-
signed by the non-profi t organisation 
Air-Wave.org. AWP went from concept 
to product in hospitals in just 8 weeks, 
a process that normally takes several 
years.

The project consisted of a refl ection 
and redesign of the Air-Wave Protector. 
The entire timeline of the project was 
mapped, highlighting critical moments. 
The design development was dissect-
ed, revealing the effects of time pres-
sure on the creative process. This anal-
ysis was complemented by correlating 
weaknesses in the product design with 
decisions made at the product develop-
ment or management level. The second 
part of the project proposes a redesign 
of the Air-wave Protector. This redesign 
is based on literature studies, user re-
search, method analysis, empirical fi nd-
ings from the development of the pre-
vious design and extensive prototyping.

The Flow concept mask is a new type 
of personal protective equipment spe-
cifi cally designed to provide safe and 
comfortable respiratory and eye pro-
tection, even during long continuous 
shifts, without restricting the user’s 
fi eld of vision and communication. and 
communication capabilities. The Flow is 
designed to protect the user from viral 
contamination by air droplets or aero-
gens in high risk environments such as 
intensive care units in hospitals.

Supervision Goossens, R.H.M., Doubrovski, 
E.L.
Partner AirWave 
Programme Integrated Product Design
Methods 3D printing, Evaluation test, Prototype 
Evaluation, Prototyping, Stakeholder map
Outcome Product

Top Final concept of 
the Flow mask
Middle The design 
allows full visibility of 
the users face
Bottom Final proto-
type of the Flow mask 
in use

11
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11MRI-COMPATIBLE NEEDLE CONTROL DEVICE 2020

CHARLOTTE KEMP

Charlotte designed a needle control 
device that could be used to remote-
ly perform procedures in an MRI en-
vironment.

The main problem that this device 
seeks to address is the difficulty of per-
forming remote interventions in an MRI 
environment. This is due to the need for 
direct feedback on the position of the 
needle and the targeted tissue to en-
sure that the intervention is successful. 
This device aims to automate the pro-
cess of performing interventions in an 
MRI environment so that the physician 
does not need to be present during the 
procedure.

The ideation process consisted of using 
functional analysis to create an over-
view of the basic functions of the de-
vice. This method was used to stimulate 
creativity and avoid jumping to conclu-
sions. Other methods used included vi-
sual thinking, how-to’s and the morpho-
logical diagram from the Delft Design 
Guide. The result was more than 200 
generated ideas for the driver unit and 
the machine as a whole.

A driver and a needle control device 
have been designed for use during 
MRI-guided needle procedures. The 
driver is based on interactions with us-
ers and is therefore presented in four 
main activities: assembling the device, 
opening the driver, attaching the driver 
to the patient and attaching the motor to 
the MRI bed. The final design proposal 
is based on sterility, control for the phy-
sician and intuitive use for all users.

Supervision Bosboom, D.G.H., Goossens, 
R.H.M., Minnoye, A.L.M.
Partner Radboud Universitair Medisch Centrum, 
Soteria Medical BV
Programme Integrated Product Design
Methods ‘HOW TO’ questions, Function Analy-
sis, Morphological Chart, User Scenarios
Outcome Product

Top The motor and 
driver of the final 
prototype
Middle Final prototype
Bottom Final design 
proposal
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FELIX KWA

 DESIGN OF AN AFFORDABLE 4D FOOT SCANNER 2021

Felix’s aim was to develop an accu-
rate and cost effective 4D foot scan-
ner that could be used in the fi eld of 
podiatry.

This project was set up to take a fi rst 
step towards the development of an af-
fordable 4D foot scanner. The aim is to 
make 4D scanning more accessible to 
the general public and accelerate the 
development and adoption of person-
alised footwear and digital manufactur-
ing in healthcare. 4D scanning allows 
podiatrists to observe and capture data 
on the dynamic morphology of a foot 
throughout the gait cycle. This would 
enable the design and development of 
truly personalised orthotics that con-
tinuously support a patient throughout 
their gait cycle.

Felix built a new version of a 4D foot 
scanner, which is an iteration of a 4D 
foot scanner previously built by Vidmar 
(2020). The new scanner has a trigger 
system to make it easier to use and a 
scalable camera confi guration that al-
lows up to 9 cameras to be used. Felix 
tested the new scanner and found that 
it worked well, was consistent, fast and 
didn’t use much memory.

The result of this research was a work-
ing 4D foot scanner capable of dynam-
ic data acquisition with up to 9 stereo 
cameras. Preliminary evaluation of the 
quality of both static and dynamic scan 
data was carried out using a non-rigid 
ICP (iterative closest point) algorithm. 
The accuracy of the scanner was found 
to be 2.274mm, which is considered 
desirable for this project, compared 
to international 3D scanning accuracy 
standards of 2mm. The 7-camera con-
fi guration scanner showed consistent 
and predictable performance during 
preliminary testing in terms of memory 
consumption, frames acquired and ac-
quisition speeds.

Supervision Huysmans, T., Song, Y.
Programme Integrated Product Design
Methods Physical prototyping
Outcome Product

Top The 4D foot scan-
ner with a rendered 4D 
scanned foot 
Middle Prototype of 
the4D foot scanner 
with a 7 camera con-
fi guration 
Bottom Scans made 
by the prototype

11
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11 EDENTULOUS ORAL CARE 2019

 SALVADOR LLUCH SICARD

Salvador developed a prototype oral 
care device for edentulous (tooth-
less) elderly patients.

There are currently no oral care options 
for the edentulous population on the 
market. Dental Robotics, a company 
already involved in the production of 
dental care devices for the elderly, is in-
terested in new technological solutions 
to serve this sector. However, the chal-
lenge was to build on an existing plat-
form (the Air 1 handle) and to effi ciently 
clean different mouth morphologies.

To develop a new product to help people 
with oral hygiene, Salvador followed a 
combination of design thinking and lean 
startup. The result was a human-cen-
tred, technology-based, iterative and 
integrative process of prototyping and 
testing. Literature research, fi eld obser-
vations and market comparisons were 
used to empathise with the problem. 
Salvador tried different materials and 
prototyping processes and evaluated 
the effectiveness and acceptance of 
different versions of the product with 
stakeholders.

The concept designed is an add-on to 
the Air 1 toothbrush, tailored to the oral 
care of edentulous elderly patients. It is 
effi cient in cleaning a variety of mouth 
morphologies and requires minimal ma-
noeuvres from the user. The device is 
also designed to be convenient for both 
elderly people and nurses. The project 
will also investigate the feasibility of 
manufacturing and scalability of pro-
duction.

Supervision Willemen, A., Domhof, D. Goos-
sens, R.H.M.
Partner Dental Robotics
Programme Integrated Product Design
Methods Observations, Prototype Evaluation, 
Prototyping, Lean Startup
Outcome Product

Top An overview of the 
additional piece for the 
Air 1 toothbrush
Middle Effectiveness 
of current solutions 
Bottom An overview 
of the effectiveness 
of cleaning different 
mouth topologies
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 KEVIN MAMAQI KAPLLANI

 SELF-MONITORING AFTER INFARCTION 2019

Kevin aimed to reduce visits to the 
hospital by designing a product-ser-
vice that allows patients to self-mon-
itor their vitals after a myocardial in-
farction (MI) or heart surgery.

The Cardiology Department of Leiden 
University Medical Centre (LUMC) 
plays a regional role in the treatment 
of patients with various cardiovascular 
diseases. LUMC has launched a novel 
project called “the BOX”, which enables 
patients to monitor their vital signs them-
selves after a heart attack (MI) or heart 
surgery, thus reducing the number of 
visits to the hospital. However, they are 
reliant on a range of stakeholders to ex-
tend this service and provide effective, 
high quality care using e-Health medi-
cal devices.

The research began with an analysis of 
the existing service and products. This 
was done by observing the clinic, inter-
viewing stakeholders and patients, and 
analysing data. After conducting user 
research, Kevin designed a patient jour-
ney which concluded with four themes. 
Patients often experience a loss of con-
trol, a lack of confi dence and a lack of 
knowledge. They may also be looking 
for reassurance from professionals that 
they can still lead a normal life.

Kevin designed a truly wearable IoT 
necklace that uses a k-nearest neigh-
bours algorithm to identify possible ar-
rhythmias. The small size of the prod-
uct fi ts naturally into the lifestyle of the 
target customer group. The colour and 
shape of the device allow for personal-
isation. The concept allows patients to 
self-monitor their vital signs, reducing 
the number of hospital visits. This new 
product/service reduces the number of 
regular visits to the outpatient clinic by 
40%. This allows the hospital to provide 
better quality care while reducing the 
workload.

Supervision Jansen, K.M.B., Scherptong, R., 
Heur, R.J.H.G. van.
 Partner LUMC 
Programme Integrated Product Design
Methods Harris Profi le, How-To questions, Pa-
tient Journey, SWOT Analysis, System Mapping
Outcome Product Service System

Top The necklace 
comes in several color 
combinations and has 
a distinctive curvy 
shape
Middle Product in 
context
Bottom The product is 
connected through an 
application

11
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TAMARA MONSTER

 THE INTERACTIVE BODYSUIT 2021

Tamara developed a fully tex-
tile-based posture monitoring sys-
tem that provides haptic feedback to 
the user.

Patients often fail to adhere to their 
physiotherapy treatment plans, result-
ing in less effective treatment and higher 
healthcare costs. Wearable technology 
has the potential to improve adherence 
by monitoring patient progress and pro-
viding feedback, but current solutions 
are bulky, uncomfortable and diffi cult to 
integrate into clothing.

Nine semi-structured interviews were 
conducted to gather information about 
the context of physical therapy (PT) 
and insights into personal experienc-
es of the profession, and the fi ndings 
were clustered according to overlap-
ping needs. From the interviews, fi rst-
line physiotherapists expressed their 
experiences with their profession and 
patients, as well as their desires for 
wearable technology to be used by pa-
tients at home. The challenges faced 
by physiotherapists can be categorised 
into six groups: motivation, adherence 
to home exercise, knowledge transfer, 
working with different patient groups 
and measurability of patient complaints. 
The Bodysuit was developed through 
several prototyping sessions. 

The fi nal FBMS product is a catsuit with 
sensors strategically placed to detect 
postural deformities. The Arduino, bat-
tery and wire ends are hidden behind 
an elegant pocket. This is done to pro-
tect the Arduino and to make room for 
the battery. 

Supervision Jansen, K.M.B., Goto, L.
Programme Strategic Product Design
Methods Vision in Product Design, Patient 
Journey, Persona, Prototyping, Stakeholder map, 
User Evaluation, User Tests
Outcome Product

Top Final design of the 
bodysuit
Middle Final design of 
the bodysuit
Bottom Technical 
drawing of the fi nal 
design
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 LAPAROSCOPE LENS CLEANING 2019

SONALI PATEL

Sonali proposed a solution to keep 
the lens of the laparoscope clean 
during surgery to ensure clear and 
consistent vision.

The design process began with re-
search and analysis of laparoscopy and 
the laparoscope. This phase included 
investigating the complex context, the 
stakeholders involved, identifying their 
needs and understanding the problem 
area through research activities such 
as interviews and observations. The 
information obtained was analysed and 
insights were identifi ed. These insights 
helped to shape the design require-
ments of the potential solution. Several 
rounds of prototyping were used to de-
fi ne the working principle and interac-
tion. 

Contamination of the laparoscope lens 
occurs during surgery and can affect 
the surgeon’s vision. To maintain a clear 
view of the surgical fi eld, the scope 
must be removed from the patient’s 
body for manual cleaning several times 
during each procedure. During these 
moments, the surgical team loses the 
critical view of the surgical fi eld. This 
disrupts their workfl ow, wastes time and 
causes frustration for the entire surgical 
team.

The proposed solution is an in-situ lap-
aroscope lens tip cleaner with a con-
tinuous transparent band over the tip 
of the laparoscope. This surface can 
be changed on demand, in the event of 
contamination, by pressing an easy-to-
use trigger located within the surgeon’s 
reach. When the trigger is pressed, the 
transparent tape moves, taking with it 
any debris adhering to the tip surface, 
cleaning the surface and providing a 
clear view to continue the operation.

Supervision Neve, L., Goossens, R.H.M., 
Paus-Buzink, S.N.
Partner Pontes Medical, UMC Utrecht
Programme Integrated Product Design
Methods Creative Sessions,Equipment Jour-
ney,Feature Matrix Analysis,Prototyping,Rapid 
Prototyping,Stakeholder Analysis
Outcome Product

Top The laparoscope 
on the left and the 
proposed add-on on 
the right
Middle The working 
principle of the design 
intervention to clean 
the tip of the laparo-
scope
Bottom The add-on 
is positioned over the 
laparoscope and is 
easy to install

11
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GUIDO SCHOOTS

 ERECTIOMETER 2021

Guido designed Erectiometer, a 
device that measures the number, 
duration and intensity of nocturnal 
erections.

Erectile dysfunction (ED) is defi ned as 
the inability to achieve or maintain an 
erection suffi cient for satisfactory sex-
ual intercourse. A 2017 study found that 
9% of men in the Netherlands suffer 
from ED. There are two categories of 
ED, (1) psychogenic and (2) organic, 
each with its own underlying causes. 
Currently, there are limited diagnos-
tic tools available for patients with ED. 
These diagnostic tools are not able to 
provide reliable or accurate data. In ad-
dition, these tools are often uncomfort-
able for the patient or invasive.

The process of developing the Erec-
tiometer began with research into the 
anatomy and physiology of the penis 
and the prevalence and causes of erec-
tile dysfunction (ED). A literature review 
was carried out to understand the cur-
rent methods used to measure noctur-
nal penile tumescence (NPT) and to 
consider the advantages and disadvan-
tages of each method. The research 
aimed to improve current NPT mea-
surements by providing insight into the 
external and physiological changes that 
occur during an erection. The weighted 
target method was used to make specif-
ic design decisions about which meth-
ods would be most appropriate for the 
device.

The Erectiometer is a diagnostic tool 
that uses a tissue oximeter to measure 
nocturnal erections. The prototype in-
cludes the tissue oximeter, an ergo-
nomic design and a user interaction 
design. The results show that it is pos-
sible to obtain STO2 measurements in 
the penis using a tissue oximeter in both 
fl accid and erect penises.

Supervision Kooijman, A., Bangma, C., Ruiter, 
I.A., Boellaard, W.
Partner Erasmus MC 
Programme Integrated Product Design
Methods Patient Journey, Prototype Evaluation, 
Prototyping, User Interaction Validation
Outcome Product

Top The Erectiometer 
is attached to the 
underwear
Middle Showing a 
broad range of the 
possible peripheral 
electronics attachment 
locations
Bottom Sensor of the 
Erectiometer on tissue

11
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 FIRST AID KIT FOR OUTDOOR SPORTS 2021

ZHIYU SHI

Zhiyu designed a fi rst aid kit for out-
door sports that allows the user to 
quickly and easily perform treatment 
alone, even if one arm is dysfunc-
tional.

One problem with outdoor sports is that 
there is a lack of medical help available 
when someone is injured. This can lead 
to more serious injuries if the right treat-
ment is not received in time. First aid 
kits can help alleviate this problem by 
providing supplies that can be used to 
treat minor injuries. However, fi rst aid 
kits are not always effective and effi -
cient in treating outdoor sports injuries, 
especially when you are alone. 

The design process for this project be-
gan with research into fi rst aid kits and 
injury knowledge. This was used to 
guide the design of the product and de-
termine what should be included. Next, 
interviews and observations were con-
ducted to identify user needs and un-
derstand how people use fi rst aid kits 
in outdoor environments. This informa-
tion was used to identify design focuses 
and generate requirements. Ideas were 
then generated and compared to create 
a concept for the product.

The fi rst aid kit is designed for outdoor 
sports and allows the user to quickly and 
easily perform treatment alone, even if 
one arm is dysfunctional. Opening the 
kit, unfolding the instructions, using the 
sterile packs and applying some of the 
treatments are all designed for conve-
nient one-handed use. The fi rst aid kit 
provides basic protection for the user 
and covers the worst-case scenario. 
In addition, the user can see the most 
important information for emergency 
treatment.

Supervision Kuipers, H., Essers, T.
Programme Integrated Product Design
Methods Morphological Chart, Observations, 
Prototype Evaluation, Storyboard, User Inter-
views
Outcome Product

Top A part of a 
storyboard explaining 
the problem during 
snowboarding
Bottom The fi nal pro-
totype of the fi rst aid 
kit for one hand use for 
outdoor sport injuries

11
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JIP SPIJKER

TAILORED NIV MASK FOR CHILDREN 2020

Jip developed a tailored non-inva-
sive ventilation (NIV) mask for chil-
dren in the paediatric intensive care 
unit (PICU) to provide appropriate 
masks and improve NIV intervention.

Non-invasive ventilation (NIV) is pre-
ferred to invasive ventilation in the pae-
diatric intensive care unit (PICU) due 
to complications such as airway injury. 
However, the biggest challenge is find-
ing a suitable non-vented NIV mask 
for children. They often do not fit well, 
resulting in excessive air leakage and 
patient-ventilator asynchrony. This in-
creases the patient’s work of breathing 
and can lead to NIV failure.

The process for developing the NIV 
masks began with identifying the needs 
of the PICU and the challenges with 
current NIV masks - this was done 
through interviews and observations. 
Four concept masks were then devel-
oped and simulated to determine which 
two concepts would be taken forward.

The final design proposal for NIV masks 
for children in the PICU consists of two 
masks: the Modular Mask and the Quick 
Curable Mask. The Quick Curable Mask 
is designed for patients requiring acute 
NIV. The Modular Mask is designed for 
patients who require prolonged NIV. 
The masks are designed to fit patients 
up to seven years of age and to reduce 
air leakage. A roadmap is written to test 
the air leakage and evaluate the com-
fort of the two proposed masks.

Supervision Dijkman, C., Goto, L., Melles, M. 
Bem, R.
Partner Amsterdam UMC 
Programme Integrated Product Design
Methods ‘How-To questions, 3D printing,Journey 
mapping, Prototype Evaluation, Stakeholder map, 
User Scenarios
Outcome Product, Roadmap

Top The Modular Mask 
(on the left), and the 
Quick Curable Mask 
(on the right)
Middle Parts and 
working principle of the 
modular mask concept
Bottom A selection 
of prototypes made 
during the process

11
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 PLUSMINUS: LEG LENGTH DISCREPANCY 2020

JAN VAN ACKEREN

Jan designed a handheld device to 
assess leg length discrepancy, con-
sisting of two units and a charging 
station.

A leg length discrepancy is either pres-
ent from birth or develops over the 
course of a lifetime. It is completely 
natural and goes unnoticed because 
changes are gradual and people get 
used to them. On the other hand, if you 
have a total hip replacement and wake 
up with one leg longer than the other, 
the change is almost instantaneous and 
immediately noticeable. Current surgi-
cal solutions do not address this issue 
in a practical way in the operating the-
atre, leading surgical teams to develop 
their own methods and procedures to 
assess the change in the patient’s leg 
length.

User research was conducted in oper-
ating theatres to observe and evaluate 
surgical teams’ methods of assessing 
leg length discrepancy. One method, 
the ‘loaded assessment’, was found to 
be the most common. However, this 
method is diffi cult for one person to per-
form and can be confusing. Co-creation 
sessions with technical experts were 
organised and different concepts were 
developed and tested. A functional pro-
totype based on the loaded assessment 
principle was developed and tested for 
functionality and conceptual expecta-
tion.

PlusMinus is a handheld device that 
assists in the assessment of leg length 
discrepancy. It provides precise po-
sition sensing and haptic feedback to 
assist surgeons or circulating nurses in 
assessing the discrepancy. PlusMinus 
can be used pre- and post-operatively, 
providing data-driven insights into the 
relationship between pre- and post-op-
erative leg length discrepancy.

Supervision Bodewes, H.H., Ruiter, I.A., Veh-
meijer, S.B.W., Yuan, T.
Partners Reinier de Graaf Gasthuis & Zimmer 
Biomet 
Programme Integrated Product Design
Methods Co-creation Sessions, Observations, 
Prototype Evaluation, Prototyping
Outcome Product

Top Switched on Pro-
totype displaying 0mm 
discrepancy
Middle Concept 
render
Bottom Render of the 
components inside the 
device

11
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 JOB VAN DER LINDEN

 PASSIVE WRIST MOVEMENT DEVICE 2020

Job designed a device to passively 
move a patient’s wrist during a CT 
scan.

The aim of this project is to develop a 
method of passively scanning the wrist 
to assess clinically signifi cant, debilitat-
ing and painful wrist pathologies that 
are dynamic in nature and cannot be 
fully assessed statically. Currently, pa-
tients are asked to actively move their 
wrists in specifi c directions, but this is 
less desirable than passive movement, 
as patients are typically able to (partial-
ly) compensate for wrist instability using 
forearm muscles, masking potentially 
signifi cant pathology.

The project began with a contextual 
analysis and review of the state of the 
art, which resulted in six focus areas. 
During the research phase, these fo-
cus areas were used to gain an optimal 
understanding of the product’s solution 
space and to generate and evaluate 
possible solutions to the design prob-
lem. Based on the results of all the fo-
cus areas, a series of design decisions 
were made throughout the project, ulti-
mately leading to the fi nal design of the 
product.

The project resulted in the development 
of a product that can passively move 
a patient’s wrist during a CT scan in a 
precise and safe manner. The product 
uses a cable and pulley system in com-
bination with stepper motors to facili-
tate the desired movements. An initial 
evaluation showed that the product was 
able to fi x both the patient’s forearm and 
hand well.

Supervision Molenbroek J., Buckens, S., Essers, 
T. 
Partner Radboud UMC 
Programme Integrated Product Design
Methods Expert feedback, Prototype Evaluation, 
Prototyping, Stakeholder map
Outcome Product

Top Device prototype 
in use 
Middle Main outer di-
mensions of the parts 
of the forearm fi xation
Bottom Passive wrist 
movement

11



30

D
es

ig
n 

fo
r m

ed
ic

al
 te

ch
no

lo
gi

es
 

11  AN AFO WITH MECHANICAL METAMATERIALS 2020

 LISANNE VAN LEIJSEN

Lisanne developed a digital Pro-
gramme that generates a design 
space for an Ankle Foot Orthosis 
(AFO) with the ability to customise 
the mechanical requirements for 
each patient.

Buchrnhornen is a company that has 
been manufacturing AFOs for many 
years. They are now looking to respond 
to the manufacturing revolution of 3D 
scanning and 3D printing by fi nding 
new ways to optimise the quality and 
production process of their AFOs. One 
particular problem group they are strug-
gling with are AFOs that need to bend, 
as this requires hinges that are costly to 
produce. Buchrnhornen is looking for a 
way to use 3D printing to create AFOs 
that are more affordable and have im-
proved functionality.

The project focused on exploring the 
possibilities of using mechanical meta-
materials to improve the functionality of 
an ankle-foot orthosis (AFO). A digital 
Programme was developed to generate 
a design space based on an input scan 
of the patient’s lower leg. The output of 
the Programme was a 3D printable .stl 
fi le. Extensive research into 3D printing 
methods and materials was carried out 
to fi nd the most appropriate method of 
manufacturing the generated model.

The fi nal outcome was the development 
of a digital Programme to generate a 
design space for an AFO, research into 
3D printing methods and materials, and 
the creation of a conceptual model of 
the AFO. The best option for 3D print-
ing was found to be Composite Fibre 
Co-extrusion, which is able to incorpo-
rate carbon fi bre into the model. The 
project concluded with a list of general 
fi ndings and recommendations on how 
to achieve transformation in health.

Supervision Wu J., Doubrovski, E.L.
Partner Buchrnhornen
Programme Integrated Product Design
Methods 3D printing, Brainstorming session, 
Evaluation test, Patient Journey
Outcome Product Service System

Top Grasshopper lay-
out
Middle Render of the 
fi nal product
Bottom Sole mapping
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 XANDRA VAN MEGEN

 A PATIENT SPECIFIC DENTAL IMPLANT 2019

Xandra wanted to design a new 
type of dental implant that was pa-
tient-specifi c and had a porous 
structure to promote osseointegra-
tion.

The loss of a tooth can be caused by 
disease or trauma. Replacing missing 
teeth with dental implants has a long 
history, with the fi rst implants being cre-
ated 4000 years ago. Today, implants 
are made of titanium and are placed 
in the jawbone during a surgical pro-
cedure. Although successful, dental 
implants can fail due to loosening, in-
fection or lack of osseointegration. This 
fi nal year project focuses on developing 
a new implant that will reduce the failure 
rate.

The process consists of fi ve phases: 
introduction, analysis, design, imple-
mentation and evaluation. In the anal-
ysis phase, several surgical procedures 
are observed and requirements for the 
new design are generated. The design 
phase includes idea generation, proto-
typing and testing. The implementation 
phase describes how the design is im-
plemented in the context. The evalua-
tion phase validates the design against 
the requirements.

Xandra designed a patient-specifi c den-
tal implant based on the original tooth to 
be replaced. The implant has a porous 
structure that allows bone to grow into it 
for good fi xation, promoting osseointe-
gration. The surface of the implant has 
silver nanoparticles to help prevent in-
fection.

Supervision Goossens, R.H.M., Song, Y.
Programme Integrated Product Design
Methods 3D printing, Prototype Evaluation, 
Surgical Observations
Outcome Product

Top An overview of 
placing the implant in 
the jaw
Middle The new dental 
implant during surgery 
Bottom Cross-section 
comparison of the 
current and new dental 
implant
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 PERSONALISED ANKLE FOOT ORTHOSIS 2019

EWOUD VELTMEIJER

Ewoud developed a 3D printed pa-
tient-specifi c ankle-foot orthosis 
and aimed to investigate the feasibil-
ity of integrating it into the manufac-
turing process.

The problem was that patients with drop 
foot syndrome were unable to create 
enough clearance when walking, caus-
ing them to trip over small obstacles. 
An Ankle Foot Orthosis (AFO) is an or-
thopaedic device that limits the plantar 
fl exion of the foot, allowing the patient 
to walk safely. However, current vacu-
um-formed AFOs provide suboptimal 
support and increase the energy cost of 
walking.

Ewoud gathered information about the 
needs of patients with drop foot syn-
drome and the requirements for an 
ankle-foot orthosis. All stakeholders 
were analysed and their needs were 
summarised in a stakeholder map. He 
developed a concept for an improved 
AFO and created a prototype that was 
tested on a patient diagnosed with drop 
foot syndrome. Ewoud also analysed 
how this type of mass personalisation 
could be integrated into the production 
process at Centrum Orthopedie Rotter-
dam. 

The new 3D-printed version is designed 
to provide the minimum support re-
quired, thereby reducing the energy cost 
of walking with an AFO. The springs on 
the sides have no effect when the ankle 
is rotated forward, while providing just 
enough force to ensure a safe gait. In 
addition, the geometric freedom of 3D 
printing allows for variable wall thick-
nesses to provide stiffness and fl exibili-
ty where needed.

Supervision Jellema, A.H., ten Cate, W., Dou-
brovski, E.L. 
Partner Centrum Orthopedie Rotterdam 
Programme Integrated Product Design
Methods Patient Journey, Persona, Prototype 
Evaluation, Prototyping, Stakeholder map
Outcome Product

Top The functional 
prototype
Middle Render of the 
fi nal 3D printed Ankle 
Foot Orthosis
Bottom The prototype 
in use

11
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WOUTER VERSWIJVEREN

 CUSTOM MOUTHPIECES FOR DENTAL CARE 2019

Wouter designed, implemented and 
evaluated a custom mouthpiece for 
the Air One toothbrush that would 
clean interdental areas more effec-
tively than the standard mouthpiece.

The standard mouthpiece used by Den-
tal Robotics was not effective in clean-
ing people’s interdental spaces. This re-
port explores manufacturing concepts 
that can produce mouthpieces based 
on the user’s dental scans to improve 
on the original mouthpiece.

The process of this project began with 
the development of a concept for a 
custom mouthpiece. This included re-
searching the feasibility of manufactur-
ing such a mouthpiece and designing a 
prototype. The prototype was then 3D 
printed and tested for effectiveness. Fi-
nally, a manufacturing set-up was rec-
ommended.

Wouter created a custom mouthpiece 
for the Air One toothbrush, designed 
to be more effective at cleaning inter-
dental areas than the standard mouth-
piece and to fi t better. The mouthpiece 
consists of two main components: the 
frame, which is made of food-grade 
TPU using FDM printing, and the bris-
tle sheet, which is thermoformed onto 
the frame and attached using solvent 
welding.

Supervision Snijder, T., Huysmans, T., Dou-
brovski, E.L.
Programme Integrated Product Design
Methods Prototyping, Stakeholder Analysis
Outcome Product, Manufacturing Guide

Top The Air YOU 
toothbrush rapidly 
cleans all of the user’s 
teeth simultaneously 
Bottom An FDM-print-
ed semi-fl exible frame-
provides structure
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RAMONI: ATRIAL FIBRILLATION DIAGNOSIS 2019

YUXIANG WANG

Yuxiang proposed a next-generation 
atrial fibrillation (AF) diagnostic de-
vice designed for user comfort and 
optimal ECG signal results.

Atrial fibrillation is a type of irregular 
heartbeat that can lead to a number of 
complications, including stroke. It is of-
ten difficult to diagnose because symp-
toms can be intermittent and there is no 
definitive test. There is also no cure for 
AF, so treatment focuses on managing 
symptoms and reducing the risk of com-
plications. There is a need for a better 
way to diagnose atrial fibrillation, as well 
as a way to monitor patients over time to 
detect potential episodes early. The aim 
of this project is to design a device that 
can do both, with a focus on ease of use 
and accuracy.

The project began with extensive re-
search into atrial fibrillation and exist-
ing diagnostic methods. Face-to-face 
interviews were conducted with poten-
tial users and Yuxiang tested several 
products for comfort, ease of use and 
accuracy of diagnosis. Later prototype 
iterations were tested with potential 
users for interaction comprehensibility 
and usability.

The Ramoni concept for Praxa Sense is 
a next-generation AF diagnosis device 
designed for user comfort and optimal 
ECG signal results. The compact form 
factor and daily disposable sticker elec-
trodes make it comfortable to wear and 
easy to use, while the machine learning 
algorithm provides accurate diagnosis. 
The product communicates with the 
user primarily through vibration, making 
it effective and easy to use. It also pro-
vides cardiologists and general practi-
tioners with a reliable diagnosis.

Supervision Ruiter, I.A., Jansen, K.M.B., Stolk, L.
Partner Praxa Sense
Programme Integrated Product Design
Methods Prototype Evaluation, Rapid Prototyp-
ing, User Interviews
Outcome Product

Top A render of the Ra-
moni concept
Middle Experiments 
conducted with a pro-
totype to evaluate the 
concept
Bottom An exploded 
view of the concept and 
its concept

11
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ALEX ZEVENBERGEN

Alex designed a 3D scanning device 
that could be used to measure the 
head circumference of a premature 
baby without causing stress to the 
baby.

Premature babies often have to spend 
extra months in an incubator in the neo-
natal intensive care unit (NICU). A regu-
lar part of their care is the measurement 
of their head circumference (HC) to 
track their development and detect pos-
sible complications. The current meth-
od of measuring HC, which involves 
two nurses holding a tape measure and 
wrapping it around the baby’s head, can 
cause stress to the baby. This project 
aimed to develop an alternative method 
of measuring HC using 3 hybrid photo-
grammetry cameras to take a non-con-
tact 3D image of the baby’s head.

Firstly, the context of the product was 
explored through the analysis phase, 
which included literature review, inter-
views and experiments. This phase 
culminated in the Programme of Re-
quirements (PoR), a list of requirements 
and wishes describing the necessary 
and desired functionality of the product. 
This was followed by the design phase, 
which included ideation, conceptuali-
sation and prototyping. Both hardware 
and software aspects were considered. 
The evaluation phase included several 
experiments with the prototype to vali-
date which parts of the PoR were met.

The MONITOR3D is a 3D scanning de-
vice that can be used to measure the 
head circumference of an infant without 
causing stress to the infant. The device 
consists of three hybrid photogramme-
try cameras housed in an unobtrusive 
case that is placed on top of the incu-
bator hood. The software for MONI-
TOR3D is still under development, but 
the device is functional in its current 
state. Future development should focus 
on automating the mesh processing 
steps to make the device usable in a live 
NICU environment as an alternative to 
the current tape measure.

Supervision Zwan, P. van der, Huysmans T., 
Song, Y. 
Partner Erasmus MC, Vectory3
Programme Integrated Product Design 
Methods 3D printing, Expert Interviews, Field ex-
periments, Prototype Evaluation, User Interviews
Outcome Product

Top The prototype of 
the MONITOR3D con-
cept in context
Middle The distance 
map that shows the 
deviation from the pro-
totype scan and reality
Bottom An exploded 
view of the proposed 
scanner
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The United Nations Sustainable Development Goal 3 (UN SDG3) highlights the 
fact that Health is a fundamental human right and a key indicator of sustainable 
development.

With respect to achieving sustainable healthcare development, we see that ef-
fects can vary globally. For example, it is estimated that 30-40% of medical devic-
es in sub-Saharan Africa are non-functional due to context-specifi c challenges, 
resulting in their premature disposal as waste. Consequently, patients and health-
care staff have no access to basic medical equipment. In Europe, the healthcare 
sector also struggles with being sustainable, but in this case from an environmental 
perspective. For example, in the Netherlands, the healthcare sector is responsible 
for 7% of the national ecological footprint.

In this section, we present student design cases that can increase people’s ac-
cess to medical equipment or reduce healthcare’s environmental impact!

“WE HAVE TO DESIGN FOR INCLUSIVE 
SUSTAINABLE HEALTHCARE: HEALTHCARE 
THAT IS ACCESSIBLE FOR ALL WITH A LOW 
ENVIRONMENTAL IMPACT”

DESIGN FOR
 SUSTAINABLE & 
GLOBAL HEALTH

Jan Carel Diehl — Professor in Design for Inclusive Sustainable System Interventions 
at the Faculty of Industrial Design Engineering and director of the Global Health 
Design Lab at IDE

37
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MENTAL HEALTH IN KENYA THROUGH RELIGION 2019

IRENE CONVERSANO

Irene aimed to create a framework to 
scale a mental health support ser-
vice called Inuka to the new context 
of Kenya. 

The fundamental problem that Inuka 
seeks to address is the lack of access 
to mental health support in low-income 
countries. Inuka aims to make psycho-
logical support more accessible, afford-
able, anonymous and skilled to a wider 
range of people in need. The challenge 
was to design a framework that could 
support Inuka’s future scale-out pro-
cesses. For this project, Irene focused 
on increasing the adaptability of Inuka’s 
services in the new context of Kenya. 

The first step was to understand the 
context in which Inuka would be scal-
ing out. Once this was understood, a 
framework was designed to adapt the 
Inuka service to the new context. This 
framework was then tested and iterat-
ed by applying it to the church context 
in Kenya. Three main iterations were 
carried out, one of which involved field 
research in Nairobi to better understand 
the context, its stakeholders and target 
users. 

The concept developed is a framework 
for scaling social enterprises. This 
framework provides the enterprise with 
five phases, critical aspects to inves-
tigate and methods to do so. At each 
stage, the enterprise should assess 
whether to continue, pivot or stop. The 
systematic and user-centred nature of 
the framework allows for the discovery 
of barriers to service adoption and new 
opportunities for implementation. The 
‘Inuka Faith’ approach in Nairobi trains 
lay workers in a problem-solving meth-
od, and connects and supervises them 
to deliver one-to-one chat sessions to 
distressed users who want to be guided 
through life’s struggles.

Supervision Jamsin, E., Diehl, J.C., Herpen, M. 
van, & Dalen, R. van.
Partner Inuka
Programme Strategic Product Design
Methods Expert Interviews, Field Trips, Lean 
Approach, User Interviews
Outcome Framework

Top The concept of 
Inuka Faith and it’s 
main stakeholders
Bottom The adapta-
tion framework and it’s 
five steps

12
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JIUN-TYNG DAI

 DATA TO ELIMINATE TROPICAL DISEASES 2019

Jiun-Tyng aimed to provide an over-
view of the data needed to combat 
neglected tropical diseases. 

Neglected tropical diseases (NTDs) 
are a group of infectious diseases that 
affect primarily poor and marginalized 
populations in tropical and subtropi-
cal regions. NTDs are often neglected 
due to their low prevalence, lack of ef-
fective treatments, and lack of public 
awareness. The World Health Organi-
zation (WHO) has identifi ed 17 NTDs 
that require urgent attention. Although 
there have been some efforts to combat 
NTDs, the problem persists due to lack 
of infrastructure and resources.

Jiun-Tyng has chosen the content of 
Kenya and the neglected disease of 
Schistosomiasis as the subject. Building 
on numerous expert interviews and the 
literature review, the footprint of disease 
combating related data has been sys-
tematically analyzed from different an-
gles. With a holistic view, this series of 
analyses poses as a step-by-step guide 
for the strategic planning of complicat-
ed neglected disease or health-related 
issue in low-resource setting countries.

The result of the analysing approach is 
SODOS, a device for diagnosing uri-
nary schistosomiasis. Data captured 
by the device is stored on a SODOS 
server, which allows for instant monitor-
ing and access to the data. The project 
shows how digital innovation can best 
be used to support disease elimination 
efforts.

Supervision Bourgeois, J., Diehl, J.C.
Partner Delft Global Initiative
Programme Strategic Product Design
Methods Expert Interviews, Field Studies, Perso-
nas, WWWWWH Method 
Outcome Framework

Top The fl owing of 
data together with the 
relationship between 
stakeholders in this 
fi eld of Schistosomia-
sis controlling situation 
Bottom The data 
usage and importance 
of “Diagnostic related 
data”

12
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DIAGNOSISING SCHISTOSOMIASIS IN AFRICA 2021

LUDO DE GOEJE

Ludo proposes three new narratives 
and a modular prototype to acceler-
ate the development of strip readers 
for schistosomiasis diagnosis in 
sub-Saharan Africa. 

Schistosomiasis is a common pover-
ty-related parasitic disease in many 
countries in sub-Saharan Africa. It is 
transmitted through contaminated wa-
ter, putting children at particular risk. 
Schistosomiasis can be effectively 
treated. This requires accurate point-of-
care diagnostics to target at-risk com-
munities.

This project used systemic design meth-
ods to develop interventions that move 
health systems towards a desired state 
in incremental steps. The approach was 
based on four levels of abstraction, with 
the aim of leaving no one behind and 
making healthcare accessible to all. A 
new framework is needed to create a 
strong and attractive narrative for the 
role of strip readers in diagnostics, and 
an intervention strategy was proposed 
to accelerate the development of a con-
text-specific strip reader through early 
stakeholder involvement.

This thesis proposes a strategy con-
sisting of two elements. 1) Three new 
narratives are proposed as an alterna-
tive to the current negative frame of the 
use of readers in low resource settings. 
The three narratives are: supporting the 
community health worker, reducing hu-
man error and increasing accuracy. 2) 
The Block Reader has been developed 
to support the narrative with evidence 
and as a means of collaborative proto-
typing. It enables the generation and 
sharing of evidence and communication 
with stakeholders. The device is fully 
modular, allowing users (developers) 
to quickly iterate on the technology and 
user interaction.

Supervision Albayrak, A., Diehl, J.C.
Partner LUMC
Programme Integrated Product Design
Methods Levels of abstraction Analysis, Proto-
type Evaluation
Outcome Product, Strategy

Top The Blockreader 
as a means for collab-
orative prototyping
Bottom The Block-
reader is fully modular

12
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LARISSA HESSELINK

 SAFE SURGICAL EQUIPMENT FOR LR SETTINGS 2019

Larissa used the Equipment Journey 
as a tool to identify safety issues in 
order to design safe electrosurgical 
equipment for low-resource (LR) 
countries.

Electrosurgical equipment has never 
been designed with the low-resource 
healthcare context in mind, leading to 
many hazardous situations. The aim of 
this study is to identify how the low-re-
source healthcare context triggers safe-
ty risks and to design a modifi cation that 
will improve the product in the low-re-
source context.

A case study was conducted in a Ken-
yan government hospital to observe the 
use of electrosurgical units in context 
and to interview users. Data from 14 
surgeries was used to map the electro-
surgical equipment journey, including 
all the stages and activities in which 
the equipment is involved. User pro-
fi les were created. The results of the 
study showed that the interplay of safe-
ty risks associated with electrosurgical 
equipment, contextual factors and user 
characteristics trigger several safety 
concerns. The study also showed that 
many of these safety concerns are 
caused by a lack of knowledge among 
medical staff about the principles and 
risks of electrosurgery. 

The study found that the interaction of 
safety risks associated with electrosur-
gery, contextual factors and user char-
acteristics led to several safety con-
cerns. Many of these safety concerns 
are caused by a lack of knowledge of 
the principles and risks of electrosur-
gery on the part of medical staff, and by 
an interface design that does not take 
these user characteristics and needs 
into account. This project developed 
a new interface for an electrosurgical 
unit, additional information stickers for 
safe use of the equipment and a safety 
guideline.

Supervision Diehl, J.C., Sonneveld, M.
Programme Design for Interaction
Methods Case Studies, Equipment Journey, User 
profi les
Outcome Guidelines, Interaction

Top The stickers that 
guide the use of elec-
trosurgical equipment 
Middle The placement 
of stickers and infor-
mation on electrodes
Bottom One guideline 
for safe surgeries

12
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 3D PRINTER FOR HEALTHCARE IN KENYA 2019

 LUDO HILLE RIS LAMBERS

Ludo’s fi nal design is a Prusa i3 
printer adapted to the Kenyan con-
text.

The aim of this project was to identify 
the challenges for 3D printing in sub-Sa-
haran Africa and develop a fi nal design 
proposal for a 3D printer for healthcare 
in sub-Saharan Africa. The researchers 
found that current 3D printers lack the 
usability and robustness required to im-
pact rural healthcare.

In the analysis phase, Kenya was se-
lected as a case study of a sub-Saharan 
African country. The aim of this phase 
was to gain a deep and qualitative un-
derstanding of the Kenyan context and 
to identify key design implications. This 
was done through a background anal-
ysis, a context analysis and a state of 
the art analysis. The result of this phase 
was a list of fi ndings that have direct im-
plications for the design of a 3D printer 
for this environment. Kenya has fre-
quent power outages, excessive dust 
and high temperatures, making current 
3D printers unsuitable for this context.

The fi nal design consists of a Prusa i3 
printer adapted to the Kenyan context. 
It features a fl exible power supply with a 
backup battery, protection against dust 
and high temperatures, an automatic 
part ejection system, easy operation 
via smartphone, and can be compactly 
transported and quickly assembled.

Supervision Diehl, J.C., Doubrovski, E.L. 
Programme Integrated Product Design
Methods Levels of abstraction Analysis, Proto-
type Evaluation
Outcome Product, Strategy

Top Renders showing 
front and rear of the 
3D printer
Bottom Final proto-
type of the 3D printer

12
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MAX HOEBOER

 SODOS 2019

Max designed a functional and in-
teractive prototype of an intelligent 
optical diagnostic for schistosomi-
asis and created all the necessary 
software. 

Urinary Schistosomiasis is a parasitic 
infection caused by the parasite Schis-
tosoma Haematobium (SH). The most 
common diagnostic method is manual 
microscopy, which is often unavailable 
in remote areas. This project aims to 
develop a simple, low-cost test to detect 
the presence of SH eggs in urine.

The various components of the diag-
nostic technology and product inter-
action were developed separately in 
parallel design processes. Once the 
components were deemed suffi cient-
ly developed to meet the specifi ed re-
quirements lists, they were combined 
into a single product embodiment de-
sign and prototype. This integrated pro-
totype was designed to be both func-
tionally interactive and all the software 
required for this was created.

The project resulted in a prototype that 
was validated and optimised using SH 
eggs in saline solution. Extensive fi eld 
research was carried out in Côte d’Ivo-
ire using the prototype to obtain high 
quality data from urine samples. Diag-
nostics were performed using manual 
microscopy to determine the number of 
eggs that could potentially be observed 
by the prototype. The data collected can 
be used in the future to re-evaluate the 
diagnostic potential of the holographic 
technology and to optimise the recon-
struction and classifi cation algorithms 
within the existing prototype to make it 
a fully functional diagnostic device.

Supervision Diehl, J.C., Dankelman, J., Geer, 
S. van de.
Partner Medical Optics Fund
Programme Integrated Product Design
Methods Field Studies, Prototype Evaluation, 
Prototyping, User Tests
Outcome Product

Top Prototype of the 
SODOS 
Middle The improved 
fl ow cell placement 
tool
Bottom Overview 
of the urine samples 
obtained in Ivory Coast 
for color comparison

12
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 A PSS FOR THE MTEGO MOSQUITO TRAP 2020

BART JANSE

Bart developed a Product Service 
System (PSS) for the MTego mosqui-
to trap to prevent malaria in African 
countries. 

PreMal BV, a start-up company that de-
velops mosquito traps (MTego), wants 
to reduce malaria transmission by 
catching Anopheles mosquitoes before 
they can bite. To achieve their goal, they 
need to be able to deploy large numbers 
of traps in the fi eld. This project was ini-
tiated to support PreMal in their journey 
to implement their mosquito traps as 
an add-on product to the Solar Home 
System (SHS) market. The challenge 
of this project was to design a product 
service system that could link the key 
stakeholders. 

Initial desk research was carried out 
to understand the problem of malaria, 
the MTego concept and the Product 
Service System in a broader context. 
This was followed by a fi eld trip to Ma-
lawi where Bart conducted interviews, 
questionnaires and observations. The 
insights from both analyses led to the 
MTego Journey. 

Bart proposed the MTego journey, 
a roadmap for the development of a 
Product Service System in collabora-
tion with SolarWorks!, an SHS provid-
er in sub-Saharan Africa. The Product 
Service System (PSS) is designed to 
connect the two main stakeholders in 
their wants and needs, while remain-
ing customer-centric. The PSS devel-
oped by Bart can be broken down into 
six elements that cover the journey of 
the MTego mosquito trap from develop-
ment, through distribution and use, to 
end-of-life.

Supervision Kuipers, H., Fairbairn H., Diehl, J.C.
Partner PreMal BV
Programme Strategic Product Design
Methods Expert Interviews, Expert evaluation,-
Field Trips, Observations, Agile Feedback Loop, 
User Interviews
Outcome Product Service System

Top The MTego mos-
quito trap during the 
fi eld visit in Africa
Middle The fi nal 
MTego journey map
Bottom The designer 
during an interview on 
the fi eld trip

12
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JORDAN KELLY

 3D PRINTING FOR FRUGAL INNOVATION IN KENYA 2021

Jordan designed a product service 
system for a customisable 3D-print-
ed hand trainer to help patients with 
hand dexterity and strength chal-
lenges recover from their injuries, 
tailored to the Kenyan context.

The current state of occupational thera-
py in Kenya leaves much to be desired. 
This is partly due to a lack of access to 
appropriate tools and products for ther-
apists to use when delivering therapy 
to individuals with hand dexterity and 
strength impairments. The aim of this 
study was to explore how FDM 3D print-
ing could be used to assist Kenyan oc-
cupational therapists in providing thera-
py to these individuals.

Jordan researched the topic of frugal 
innovation to understand how a poten-
tial product is embedded in the Kenyan 
context. This was followed by desk re-
search and analysis of Kijenzi, hand 
therapy and current medical devices. 
A product-service-system scope was 
then created, outlining the intended 
scenario, which included a 3D-printed 
therapy device, an online confi gurator 
and a production system.

The HandBand is a 3D-printed hand ex-
erciser that is customised to the needs 
of each individual patient. It is designed 
to help patients with hand dexterity and 
strength challenges recover from their 
injuries. The product comes in sever-
al different resistance levels and can 
be used in combination with everyday 
tasks to combine exercise with prac-
ticality. This allows for different thera-
peutic activities at all stages of recov-
ery. The HandBand is an affordable and 
practical way to provide effective hand 
therapy.

Supervision Persaud, S., Huysmans, T. 
Partner Kijenzi
Programme Integrated Product Design
Methods TRL method, Patient Journey, Persona, 
Rapid Prototyping, User Scenarios, Weighted 
decision matrix
Outcome Product Service System

Top The 3D printed 
handband concept 
Middle The different 
resistance strengths
Bottom Sketches of 
concepts

12
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 CLEANING FOR SAFER SURGERIES IN RURAL INDIA 2020

GIRISH MALAGE

Girish designed a low-cost mechan-
ical washer to clean and reuse lapa-
roscopic instruments in rural Indian 
hospitals.

In resource-constrained low- and mid-
dle-income countries, most people are 
left to fend for themselves when they 
need surgery. This lack of access to 
safe and affordable surgery results in 
low life expectancy and high mortality 
from surgical infections.

The process of designing a low-cost 
mechanical washer for laparoscopic 
instruments in rural Indian hospitals 
involved research, prototyping and test-
ing to extract the most viable design 
solution. Insights from the research, 
prototyping and testing were combined 
into the concept design of a low-cost 
mechanical washer and an ‘Envisioned 
Reprocessing Journey’ for rural Indian 
hospitals to propose a standard proto-
col that takes into account most of their 
existing infrastructure.

A low-cost mechanical washer was de-
signed as a solution for cleaning and 
reusing laparoscopic instruments in 
rural Indian hospitals. An ‘Envisioned 
Reprocessing Journey’ was proposed 
to suggest a standard protocol, taking 
into account most of the existing infra-
structure.

Supervision Robertson, D., Diehl, J.C., 
Paus-Buzink, S.N.
Programme Integrated Product Design
Methods Brainstorming session, Evaluation test, 
Persona, Prototyping, User Interaction Validation, 
User Scenarios
Outcome Product

Top Design of the 
frugal mechanical 
washer body
Middle View of the 
Loaded Instrument 
Cassette
Bottom Sliding the 
cassette into the com-
partment

12
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ASJA MUCHA

 IMPROVING SURGICAL SUCTION PUMPS 2020

Asja wanted to improve the use of a 
surgical suction pump at Masanga 
Hospital in Sierra Leone by 3D print-
ing locally sourced medical tubing 
connectors and developing a porta-
ble power pack.

In low- and middle-income countries, 
most medical equipment is donated 
by NGOs and is often second-hand or 
refurbished. However, due to a lack of 
consumables and spare parts, as well 
as infrastructure constraints, this equip-
ment often doesn’t work properly or 
breaks down soon after it arrives. This 
surgical suction pump at Masanga Hos-
pital is one such example.

Research was conducted on suction 
pumps in high-income country **hospi-
tals and their use at Masanga Hospital. 
A comprehensive contextual analysis 
was conducted to understand the cur-
rent situation and identify constraints 
and opportunities. The fi ndings were 
translated into a list of requirements 
and design solutions. Various itera-
tions, prototypes and testing protocols 
were used to develop a method for 3D 
printing reusable medical tube connec-
tors and a concept plan for building a 
portable power pack.

The fi nal designs are a tested method 
for 3D printing reusable medical tub-
ing connectors and a detailed concept 
plan for building a portable power pack 
based on a 12V car battery. These solu-
tions aim to improve the use of the suc-
tion pump at Masanga Hospital and en-
courage local production of spare parts 
and common, locally popular solutions.

Supervision Persaud, S., Diehl, J.C.
Partner Masanga Denmark & Masanga
Netherlands
Programme Integrated Product Design
Methods Exploratory Testing, Journey mapping, 
Prototype Evaluation, Prototyping, Stakeholder 
Interviews, Stakeholder map
Outcome Product

Top Iterations on de-
signing the connection 
pot side 
Middle 3D printed 
tubing connector 
prototypes 
Bottom Design for the 
portable power pack

12



48

D
es

ig
n 

fo
r s

us
ta

in
ab

le
 &

 g
lo

ba
l h

ea
lth

 
 DIAGNOSTICS FOR LOW RESOURCE SETTINGS 2020

MERLIJN SLUITER 

Merlijn designed three promising 
use cases for a urinary schistoso-
miasis diagnostic device for use in 
Nigeria.

Urinary schistosomiasis is a neglected 
tropical disease caused by the para-
site Schistosoma haematobium. Peo-
ple become infected when they come 
into contact with contaminated fresh 
water. The disease is most prevalent 
in sub-Saharan Africa. Currently, the 
disease is diagnosed by counting eggs 
under a microscope in a laboratory. 
However, there are limitations to using 
this method in resource-poor settings. 
At the Delft University of Technology, 
smart diagnostics are being developed 
to diagnose urinary schistosomiasis 
without a microscope. However, the 
user and diagnostic settings for these 
tests have not yet been defi ned.

Qualitative research using semi-struc-
tured interviews was conducted in Oyo 
State, Nigeria, to explore the context 
and identify gaps and stakeholders for 
i) case management at primary health 
care level and ii) the control and elim-
ination Programme. Several diagnostic 
challenges in Nigeria were identifi ed: 
lack of resources, cases, care-seek-
ing behaviour and health surveys. The 
benefi ts of the new technology were 
combined with the gaps in the specifi c 
healthcare context, resulting in twelve 
diagnostic scenario opportunities.

The three most promising use cases 
for smart diagnostics in low-resource 
settings were then selected. Testing 
during a primary healthcare (PHC) 
consultation by a community health 
worker to improve case management 
and disease control. Mapping of adult 
populations at risk, testing adults at risk 
of the disease at community meetings 
to better map disease prevalence and 
improve control. Test as a sensitisation 
tool, where diagnosis would be done by 
a community resource person to raise 
awareness. This would sensitise people 
to the disease and its symptoms.

Supervision Diehl, J.C., Engelen, J. van.
Programme Integrated Product Design
Methods Creative Sessions, Equipment Journey, 
Patient Journey
Outcome Guidelines

Top The three prom-
ising use cases for 
smart diagnostics
Middle The equipment 
journey of a micro-
scope
Bottom Interviews 
conducted during the 
fi eld trip, guided by the 
patient journey

12
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 ASTRID TEN BOSCH

 DIAGNOSING VL IN EAST AFRICA 2019

Astrid found promising ways to 
use a new technical principle to di-
agnose visceral leishmaniasis in 
low-resource settings in East Africa.

There is a problem with diagnosing 
people with a disease called VL. The 
symptoms of VL are similar to many oth-
er diseases, so it is often misdiagnosed. 
In addition, current diagnostic practices 
are unreliable, especially in East Afri-
ca. This is compounded by the limited 
number of facilities, long distances and 
lack of trained staff. TU Delft has devel-
oped a new principle for the diagnosis 
of VL. This technical principle is based 
on DNA detection, which allows reliable 
test results that don’t depend on the 
person’s immune system.

The process of developing this report 
included a literature review, a fi eld trip 
to Kenya and Uganda and a meet-
ing with the IDE and Applied Scienc-
es team to generate ideas on how the 
technical principle could be implement-
ed in a diagnostic test for VL. The ideas 
were evaluated with Médecins Sans 
Frontières and the two most ‘promising’ 
scenarios were selected. 

The project resulted in the selection of 
two ‘promising’ scenarios for the imple-
mentation of a technical principle for the 
diagnosis of VL in low-resource settings 
in East Africa. These scenarios are the 
‘Screening & Confi rming’ scenario and 
the ‘Test-of-Cure’ scenario. The proj-
ect also resulted in the identifi cation 
of fi ve variables that highlight how the 
diagnostic setting infl uences the char-
acteristics of a diagnostic test. These 
are: 1) (geographical) location, 2) avail-
ability of resources, 3) (medical) back-
ground of the user, 4) time of diagnosis, 
5) patient status. This has led to several 
concepts for diagnostic test kits based 
on resource availability and user back-
ground.

Supervision Diehl, J.C., Engelen, J. van.
Partner Masanga Denmark & Masanga
Netherlands
Programme Integrated Product Design
Methods Patient Journey, Field observations
Outcome Scenario

Top Example of a 
diagnostic test kit 
Middle The diagnostic 
setting is split into 
resource availability 
and user background, 
resulting in different 
kits 
Bottom Field research

12
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 M-TEGO II: MOSQUITO TRAP FOR MALARIA CONTROL2019

 CEDRIC VAN DE GEER

Cedric developed a more us-
er-friendly, cost-effective and sus-
tainable mosquito trap to help fi ght 
malaria in Africa.

Malaria is a major problem in sub-Sa-
haran Africa, causing over 400,000 
deaths each year. As pesticide resis-
tance increases, new methods must 
be developed to reduce malaria trans-
mission. Mosquito trapping combined 
with bed nets has been shown to be ef-
fective. However, a more user-friendly, 
cost-effective and sustainable mosquito 
trap is needed to help combat malaria 
in Africa. The current design of the trap, 
developed by MSc. Graduate Henry 
Fairbairn needs to be further refi ned 
to make it more effective and easier to 
use.

The fi rst phase involved analysis of cur-
rent technologies, trap design, literature 
and case studies. The second phase 
involved design and prototyping, while 
the third phase involved fi eld testing. 
The fourth and fi nal phase involved a 
redesign based on the fi ndings of this 
fi eld testing. Cedric produced a vali-
dated roadmap for implementation and 
scenarios for a sustainable end-of-life 
for the concept. 

The M-tego II is a mosquito trap that 
uses heat, odour and colour contrast 
to attract mosquitoes. It has a superi-
or airfl ow that allows it to catch 3 times 
more mosquitoes than the BG-Suna 
trap, which is the benchmark trap in 
the industry. The M-tego II has been 
fi ne-tuned for use in sub-Saharan Af-
rica, in what can only be described as 
extreme conditions. User interaction is 
improved, the trap is easier to use and 
is 2.9 times less expensive than other 
traps on the market.

Supervision Cribellier, A., Kuipers, C., Muijres, 
F., Diehl, J.C.
Partner Wageningen University
Programme Integrated Product Design
Methods Expert Interviews, Field experiments, 
Field testing, Life Cycle Analysis, Prototype Eval-
uation, User Tests
Outcome Product

Top An earlier proto-
type being tested in 
context
Middle The user ac-
tions and maintenance 
of the M-Tego II 
Bottom The fi nal pro-
totype of the M-tego II

12
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 FRANK VAN DOESUM

 MRI FOR AFRICA 2020

Frank created a concept for a low-
fi eld MRI system to diagnose hydro-
cephalus in infants in Africa.

In low- and middle-income countries, 
the high cost and infrastructure require-
ments of magnetic resonance imaging 
(MRI) make it infeasible to implement. 
This limits the ability to diagnose infant 
hydrocephalus, a common condition 
in sub-Saharan Africa. A new low-fi eld 
MRI scanning technology has been 
developed that uses a smaller magnet 
and produces lower resolution images. 
However, for successful implementa-
tion, it is essential that this technology 
is integrated into an MRI system that 
can adequately address the challenges 
in the context of sub-Saharan Africa.

Context exploration was undertaken to 
identify factors that may affect the im-
plementation of low fi eld MRI in Ugan-
dan hospitals and context. A number of 
public and private hospitals in Uganda 
were visited. Interviews were conducted 
with a wide range of hospital staff. Ob-
servations were made and documented 
and literature was used to support the 
fi eldwork. Two initial design concepts 
were used as a tool to support the in-
terviews and to test user preferences to 
identify strengths and weaknesses of 
initial hypothetical directions.

A concept of a complete MRI system 
that integrates the developed technol-
ogy and addresses these challenges 
is designed. This MRI system allows 
for ergonomic and safe operation, fa-
cilitates safe and comfortable insertion 
and removal of the patient from the ma-
chine, and allows mothers and opera-
tors to remain close and in visual con-
tact with the patient. The whole concept 
takes up no more than 3 m2, can be 
installed in any room with an electrical 
socket and is plug and play. It can be 
moved over uneven fl oors without the 
need for a forklift or crane.

Supervision Diehl, J.C., Bakker, M., Gijzen, M. 
van.
Partner LUMC
Programme Integrated Product Design
Methods Expert Interviews, Field Trips, Observa-
tions, Prototype Evaluation
Outcome Product

Top A render of the 
fi nal design of the low-
fi eld MRI scanner
Middle The concept 
in use 
Bottom The roads and 
pathways surrounding 
the entrance of hospi-
tals in Uganda, calling 
for a portable solution

12
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 HEALTHDOT: TOWARDS CIRCULAR SERVICE 2019

 MIKE VAN HAMERSVELD

Mike explored several ways to make 
the Healthdot a more circular prod-
uct, encouraging patients to return 
the device after use so that it can be 
reused.

The world today faces major environ-
mental challenges. One way to reduce 
the impact is through the circular econ-
omy approach, where goods are pro-
duced in a way that allows for reuse and 
recycling. In the medical fi eld, Philips 
Design is conducting a case study to 
explore how this approach can be ap-
plied to the Healthdot, a medical sensor 
for home use. The aim is to fi nd ways to 
encourage patients to return the device 
after use, thus creating a circular offer 
for the product.

The fi rst step was to analyse the prod-
uct and the ecosystem. Research was 
conducted by interviewing ex-patients 
and their partners and testing a con-
cept with 6 other ex-patients and their 
partners. The research found that the 
most motivating factor for returning the 
device was the hospital’s contact with 
the patient. The easiest way to return 
the device was to put it in a regular post 
box.

The fi nal outcome was a communica-
tion platform, a redesigned Healthdot 
device and a design for an advent cal-
endar that patients receive when they 
are discharged, including a box with 
all the materials needed to return the 
Healthdot. The calendar works in con-
junction with a communication platform 
that enables communication between 
different care providers and the patient, 
and can be accessed by the patient’s 
partner or other relatives.

Supervision Baldassarre, B., Shahbazi, K., Hee-
semans, M., Mugge, R.
Partner Philips
Programme Strategic Product Design
Methods Journey mapping, Personas, Stakehold-
er Interviews, User Tests,Validation
Outcome Platform

Top The platform has 
multiple functions
Bottom Instructions 
provided to partici-
pants

12
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JARD VAN LENT

COEVOLVE: CIRCULAR & INCLUSIVE CARE 2021

Jard designed a collaborative, en-
gaging and memorable toolkit for a 
design journey towards more inclu-
sive and circular medical practices.

The industry that is supposed to help 
us be healthy is actually making things 
worse by accelerating climate change 
and threatening our well-being. Medical 
devices and services are often designed 
for rich countries, but they are also used 
in poor countries. This mismatch means 
that they often don’t work properly in 
these emerging markets. The result is a 
lack of adequate healthcare and a huge 
(e)waste problem in countries where the 
majority of the world’s population lives.

The first step in this process was to con-
duct an exploratory literature review on 
a combination of medical, inclusive and 
circular design topics. The next step 
was to conduct an exploratory study 
that highlighted issues relevant to ad-
dressing these challenges. The findings 
from the literature review and explorato-
ry study were then translated into de-
sign guidelines and a design goal for an 
approach. These were used to develop 
a model and a toolkit, which were eval-
uated and implemented to answer the 
research question.

Jard designed a toolkit called CO-
EVOLVE that provides a fun and collab-
orative way to engage with the complex-
ity and uncertainty of making medical 
practices more inclusive and circular. 
The toolkit consists of an accessible 
and engaging design guide and a series 
of canvases. It also includes Inclusivity 
and Circularity Card Decks, which en-
courage new ideas in a homogeneous 
thinking group, and a Circled Map, a 
physical experience that approximates 
the complexity of the COEVOLVE ap-
proach.

Supervision Diehl, J.C., Persaud, S. 
Programme Integrated Product Design
Methods Brainwriting, Creative Sessions, Expert 
Interviews, Journey mapping, Low-Fi Prototype, 
Questionnaire, Research through design, SCAM-
PER, User Tests, Workshop Sessions
Outcome Toolkit

Top The Circled Map of 
the COEVOLVE toolkit 
Middle An overview 
of the tools of the CO-
EVOLVE Toolkit
Bottom The design 
guide introduction 
page

12
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In recent decades, we have come to understand that quality healthcare, in addi-
tion to being effective and safe, must also be person-centred. This is supported by 
the rise of movements such as value-based healthcare (Porter) and person-centred 
care (Picker). Recent studies show that a people-centred care system improves 
therapy adherence, patient safety, and patient wellbeing, as well as healthcare 
employee job satisfaction and staff retention. It is precisely in the development of 
a people-centred care system that the strength of human-centred design lies, with 
effectiveness and safety as preconditions. 

TU Delft Designers, using a system approach, see quality of care as a phenom-
enon to which everything and everyone in the care chain contribute; from care 
providers and patients to the products and services used and the environment in 
which care takes place. In this way, our designers provide a new holistic perspec-
tive on the quality assurance of care, as illustrated by the projects in this section.

“QUALITY HEALTHCARE SHOULD BE 
EFFECTIVE, SAFE, AND PEOPLE-CENTRED 
(WORLD HEALTH ORGANIZATION). THE 
NECESSITY FOR HUMAN-CENTRED DESIGN 
IS SELF-EVIDENT.”

DESIGN FOR
 QUALITY OF CARE

Marijke Melles — Associate Professor of Human-Centered Design for Quality of 
Care at the Faculty of Industrial Design Engineering with an expertise in human-
centered design for complex sociotechnical systems
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PERI-OPERATIVE TELEMONITORING 2021

MARIA AGUIRRE LEON

Maria created a roadmap and future 
vision to demonstrate the benefi ts of 
telemonitoring in perioperative care.

Telemonitoring for perioperative care 
(remote monitoring after surgery) is cur-
rently not widely used or accepted due 
to a lack of understanding of its bene-
fi ts. A clear understanding of the poten-
tial benefi ts of telemonitoring is needed 
to increase uptake and acceptance. 

This project began with a scoping re-
view of the literature. This was followed 
by user research and expert inter-
views, which together identifi ed chal-
lenges and strategies associated with 
telemonitoring in perioperative care. A 
trend analysis was carried out to iden-
tify trends that could be used to devel-
op a future vision for telemonitoring in 
perioperative care.

A roadmap and future vision was devel-
oped based on the idea that telemoni-
toring can support perioperative care by 
providing insight and feedback on pa-
tient progress. This would allow nurses 
to focus on more complex tasks, freeing 
up time to provide better patient educa-
tion and support. It would also lead to 
improved patient satisfaction with their 
care plan and the overall hospital expe-
rience.

Supervision Snelders, H.M.J.J., Pannunzio, V., 
Raijmakers, J., Kleinsmann, M.S. 
Partner Philips
Programme Strategic Product Design
Methods Scoping Review, Trend Research, User 
Interviews, User Scenarios, Value Proposition 
Canvas
Outcome Roadmap

Top The roadmap 
created
Bottom The working 
principle where the 
tele-monitoring system 
enables communi-
cation

13
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13 BREAKING DOWN BARRIERS TO HEARING CARE 2020

ROY ANIRBAN

Roy designed a reimagined hearing 
care service with an online presence 
at an affordable price point, where 
the accompanying hearing aids are 
designed to be 21st century ‘con-
sumer electronics’ with modern fea-
tures.

Hearing aids do not perform well in noisy 
environments, consumers are not em-
powered with shared decision making 
and learning to control the device, and 
hearing care is designed for an older 
population with an outdated design and 
medical approach. The research found 
that the average consumer takes more 
than 4 years to start using hearing aids 
from the fi rst moment of hearing loss. 
Access to hearing aids has traditionally 
been diffi cult in key markets - barriers 
include time, money and stigma.

The project followed the double dia-
mond approach, starting with extensive 
research around the initial brief. The 
contextual research identifi ed specifi c 
opportunities in the market and ways in 
which Cambridge Audio could capital-
ise on these opportunities. Roy’s pro-
cess included stakeholder interviews 
and a quantitative survey. This data 
was used to defi ne the target consumer 
persona and create a roadmap outlin-
ing the product or service development 
process.

The design is a reimagined hearing 
care service with an online presence at 
an affordable price point, where the ac-
companying hearing aids are designed 
to be 21st century ‘consumer electron-
ics’ with modern features. This is one 
of the fi rst internet based hearing care 
providers in the UK.

Supervision Hultink, E.J., Johnson-Flint, J., 
Mulder, S.S.
Partner Cambridge Audio
Programme Strategic Product Design
Methods Personas, Prototyping, Stakeholder In-
terviews, Validation
Outcome Service

Top Website prototype
Middle An example 
of the Assist 1 (early 
design of the product)
Bottom Ideation 
sketches of hearing aid 
features and shapes 
for RIC and CIC 
products
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LOTTE BERNARDS

 ORTHOPEDIC CARE JOURNEY OF THE FUTURE 2020

Lotte designed a service roadmap 
using digital innovation proposals 
for the Smart Care Lab. 

The current healthcare system is un-
der pressure due to an ageing popula-
tion and a shrinking workforce.Digital 
healthcare innovations have the poten-
tial to alleviate some of these pressures, 
but there is a lack of cohesion between 
these concepts and their future poten-
tial.This project aimed to investigate 
how service roadmapping can enable 
integrated service delivery using digital 
healthcare innovations, using orthopae-
dic care as a case study.

The project consisted of four main 
phases: conceptualisation, research, 
design and roadmapping. In the con-
ceptualisation phase, 41 concept dem-
onstrators were analysed to identify 
common features and needs. In the 
research phase, desk research and in-
terviews were conducted to explore the 
context of orthopaedic care and identi-
fy trends. The design phase produced 
a service model and 13 associated 
characteristics. Finally, in the roadmap 
creation phase, a strategic and tactical 
roadmap was created to summarise the 
project fi ndings and provide a plan for 
future implementation. 

The project resulted in a new service 
model and service roadmap for the in-
tegration of digital health innovations. 
The service model focuses on providing 
information and feedback to all users in 
a personalised way about the patient’s 
status within the osteoarthritis manage-
ment. It also enables digital communi-
cation. The service roadmap provides 
a timeline for the implementation of the 
service model and its supporting ele-
ments.

Supervision Albayrak, A., Simonse, L.W.L.
Programme Strategic Product Design
Methods Expert Interviews, Stakeholder Profi les, 
Stakeholder map, User Interviews, User Overview
Outcome Roadmap

Top Detail of the ser-
vice roadmap in 2030 
Middle Stakeholder 
map 
Bottom Possible 
concept features

13
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13 BUNDEL: PATIENT EXPERIENCE DURING ISOLATION 2019

 JUDITH DE KONING

Judith designed Bundel, a tool to 
provide information when a patient 
is fi rst placed in isolation.

Patients in contact isolation can have a 
negative impact on their well-being due 
to the lack of social interaction and com-
munication. There is also a lack of infor-
mation available to patients, healthcare 
providers and visitors about contact 
isolation and infection prevention. This 
can lead to a lack of shared responsi-
bility between all those involved in the 
process.

The project began with a literature re-
view of existing research on contact 
isolation and infection prevention. This 
was followed by contextual research 
at VUmc, which included interviews 
with patients, nurses and visitors. The 
fi ndings from the literature review and 
context research were used to formu-
late a design vision and design goal. 
Based on this, a solution, Bundel, was 
proposed.

Bundel aims to increase the sense of 
shared responsibility among the differ-
ent actors involved and to stimulate co-
operation between individuals. It does 
this by providing necessary and desired 
information to patients and visitors at 
appropriate times.

Supervision Jogerden, I., Sonneveld, M.H., 
Melles, M., Dekker, M. 
Partner Amsterdam UMC
Programme Design for Interaction
Methods Patient Journey, Personas, Stakeholder 
Interviews
Outcome Toolkit

Top Bundel: collection 
book
Middle Appearance 
and applicability to 
different types of 
isolation
Bottom Close up to 
patient journey and 
patient personas
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 ILEANA DIAZ COUDER BRECEDA

 REMI: NAVIGATING DEMENTIA 2020

Ileana designed Remi, a digital jour-
naling service, to integrate informal 
carers’ input into Active Cues’ cre-
ative design process.

There is currently no cure for dementia 
and the condition can have a signifi -
cant negative impact on the quality of 
life of those affected and their carers. 
Active Cues is a company that aims to 
improve the lives of people with demen-
tia by providing them with stimulating 
games and activities. However, their 
design process does not currently take 
into account the needs of people with 
dementia.

The project found that informal carers 
are a potentially rich source of valuable 
insight, but they are not part of Active 
Cues’ design process. Integrating infor-
mal carers’ input into the Active Cues 
creative design process was proposed 
to gain contextual knowledge about 
people with dementia. Based on the 
fi ndings of the generative techniques, 
a number of requirements were iden-
tifi ed for both the informal carer and 
Active Cues. The project focused only 
on the informal carer’s requirements: 
to encourage refl ection, to be relevant 
to the informal carer’s journey and to 
be light-hearted. After experimenting 
with digital prototypes and conducting 
co-creation sessions with informal car-
ers, a concept called Remi was devel-
oped.

Remi is a digital journaling service that 
aims to give informal caregivers space 
to decompress, refl ect on their feelings, 
connect with others through journaling 
and sharing stories with Active Cues to 
gain valuable insights for their creative 
process.

Supervision van Zuthem, H., Romagnoli, L., 
Sonneveld, M.H. 
Partner Active Cues
Programme Design for Interaction
Methods Brainstorming session, Co-creation 
Sessions, Evaluation test, Journey mapping, 
Stakeholder Interviews, Storyboard
Outcome Mobile application

Top Notifi cation on 
the left, caregiver’s 
response in the 
center, and shared/
non-shared entries on 
the right 
Bottom Brainstorming 
session captured ideas

13
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AMBULANCE DRONES IN THE NETHERLANDS 2021

JASPER DIELEMANS

Jasper designed an ambulance 
drone for the year 2035 to provide 
higher quality and more efficient 
acute care. 

Ambulances are often unable to reach 
patients in time. This is especially true 
for patients who live in rural or hard-to-
reach areas. Drones can be a potential 
solution for time-efficient transport of 
patients in critical condition. This the-
sis explored the potential of ambulance 
drones in the context of 2035. 

The design process for the ambulance 
drone concept began with research into 
the current state of emergency medical 
services and air mobility through inter-
views, desk research and observation. 
This was used to create a roadmap of 
potential technological and societal 
developments up to 2035. With a clear 
vision and understanding of the design 
challenges, the next step was to gener-
ate interior layout concepts in virtual re-
ality. These concepts were then refined 
through expert feedback, leading to the 
final design.

The result is an ambulance drone con-
cept with novel features and interesting 
interior layout ideas that enable space 
and time efficiency. The final concept 
has a recognisable yet unique visual 
identity that is both professional and 
approachable.

Supervision Hoftijzer, J.W., Brand, M.
Partner Modyn
Programme Integrated Product Design 
Methods Expert evaluation, Observations, User 
Interviews, Vision in Product Design method, 
Virtual Reality Scenarios
Outcome Product

Top The final sketch 
made of the concept
Middle Gravity Sketch 
Ideation on internal 
layouts
Bottom A render of 
the ambulance drone 
concept in high-speed 
flight
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FEI DU

CRICARE: AI FOR A HUMANE ICU 2021

Fei designed a roadmap to make the 
ICU more humane and improve so-
cial support for patients through the 
implementation of AI. 

The ICU is the place with the most 
advanced monitoring and support ma-
chines in a hospital. But surrounded by 
all these machines, ICU patients are 
also like machines, not people. Scientif-
ic advances have been shown to signifi-
cantly improve cure rates. Meanwhile, 
the well-being of patients has gradual-
ly become as important as curing the 
disease itself. With the trend towards 
human-centred intensive care, new 
services are needed to better meet pa-
tients’ needs.

This project started by investigating the 
context of the ICU through a literature 
review and semi-structured interviews 
with healthcare professionals in Eras-
mus MC. A patient journey was then 
mapped based on the research findings 
to identify the missing human parts of 
intensive care, and the design goal was 
defined.

A roadmap was designed for AI to pro-
vide social support to ICU patients to im-
prove patient well-being and contribute 
to a humane ICU. The design solution 
is an application called Cricare, which 
includes nine services: 1. Orientation; 
2. Autocomplete; 3. Voice simulator; 4. 
Music creator; 5. Environment adjuster; 
6. Chatbot; 7. Virtual psychologist; 8. 
Peer support; 9. Goal setter. A roadmap 
was developed to show the deployment 
of the nine concepts over time.

Supervision Ozcan Vieira, E., Verma, H., Bom-
mel, J. van.
Partner Erasmus MC
Programme Strategic Product Design
Methods Concept Evaluation, Idea Mapping, Pa-
tient Journey, Stakeholder Interviews, Technology 
Scouting, Trend Research
Outcome Roadmap, set of interventions

Top A cut-out from the 
roadmap
Middle One of the nine 
idea cards
Bottom A visual over-
view of the design goal

13



63

D
esign for quality of care 

 WAVY: A CHILD-CENTRED EEG EXPERIENCE 2020

TINA EKHTIAR

Tina designed Wavy, an interactive 
experience that encourages curios-
ity in child patients to explore the 
electroencephalogram (EEG).

The aim of this project is to create a new 
EEG experience for children visiting the 
Child Brain Lab at Sophia Children’s 
Hospital. The Child Brain Lab will be a 
new space for paediatric research into 
various neurological and psychologi-
cal disorders. In this space there will 
be stations where children will undergo 
different brain tests, and one of these 
stations is the EEG station.

The main fi ndings from the literature and 
observational research on EEG testing 
in children were that patients are usu-
ally prepared for the procedural side of 
the appointment, but not really for what 
the EEG test does. This is because 
the EEG test is diffi cult to understand, 
even for parents, and it is assumed that 
it is too abstract for children to under-
stand. Factors for stimulating curiosity 
were also identifi ed through the liter-
ature review: creating a safe space, 
building anticipation, allowing children 
to predict what will happen, and incor-
porating novel colours, sounds or other 
effects.The fi ndings from the research 
lead to many ideas through sketches 
and low-fi delity prototypes developed 
during and after the research process.

The Wavy character introduces children 
to the steps of an EEG procedure and 
how different activities affect the EEG 
reading. By playing the EEG game, chil-
dren learn how electrodes are placed 
on the head to measure brain waves.

Supervision Goto, L., Wit, M.C. de, Gielen, M.A.
Partner Erasmus MC
Programme Integrated Product Design 
Methods Context mapping, Expert evaluation, 
Observations, Patient journey mapping, Prototype 
Evaluation, Prototyping, User Interviews
Outcome Product, interaction

Top Playing with the 
electrode pieces and 
the projections
Middle Physical Piece 
Exploration
Bottom Sketch of 
parts that are neces-
sary to include in the 
design
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MARÍA ELENA LÓPEZ REYES

CAN YOU REALLY HELP ME? 2020

Maria designed a set of dialogic vi-
sual tools that translate women’s 
experiences into visualisations that 
enable the viewer to understand, 
empathise and take active responsi-
bility for women’s needs.

Although there have been tremendous 
efforts to address the problem of gen-
der-based violence against women in 
Mexico, the legal landscape still seems 
uncertain and the need for innovative 
approaches that bring new and mean-
ingful ways to address the problem is 
great. and the need for innovative ap-
proaches that bring new and meaning-
ful ways of looking at the problem.

In this research, four different groups 
were considered to gather information 
on violence against women (VAW) in 
Guadalajara, Mexico. These groups 
were public institutions, civil organi-
sations, the community surrounding 
women, and women who had used the 
VAW service. Information was gathered 
through observations, interviews and 
the development of an expression tool-
kit.

The proposed approach is a tool to help 
service providers in the VAW support 
system to better understand the per-
spectives of the women who use their 
services. Ultimately, this will enable 
more effective targeting of organisa-
tional efforts to promote change and 
help women achieve their goal of a life 
free from violence.

Supervision Sleeswijk Visser, F., Espeleta Olive-
ra, M., Sonneveld, M.H.
Partner Centro Universitario por la Dignidad y la 
Justicia Francisco Suárez
Programme Strategic Product Design
Methods Field Trips, Observations, Stakeholder 
Interviews, Stakeholder map, Story-line toolkit, 
Validation
Outcome Toolkit

Top Image of the 
sketches made for the 
journey map tool
Middle An impression 
of one of the dialogic 
tools.
Bottom Demonstra-
tion against violence 
towards women
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XIN GUO

 DATA SUPPORTED CARE PLANNING 2020

Xin designed an intervention to im-
prove the effi ciency of care planning 
communication for people with de-
mentia.

Behavioural and psychological symp-
toms of dementia (BPSD) affect the 
well-being of people with dementia 
(PwD) and cause stress for caregivers. 
A personalised care plan is challeng-
ing and iterative to meet the individual 
needs of each patient. It is created by 
the care team and guides caregivers to 
meet the needs of the PwD and man-
age BPSD. Patient location data can 
reveal contextual information, improve 
communication and aid decision mak-
ing. This thesis explores the potential of 
location data to improve dementia care.

This project investigates the value of 
location data in care homes. It starts 
with a literature review on location data 
and communication in care planning. 
Following the literature review, fi eld 
research was carried out using focus 
groups, interviews and observations to 
understand how the care plan is made 
in the care home. The fi ndings are cat-
egorised according to the infl uencing 
factors found in the literature. Three 
brainstorming sessions were held to 
develop concepts on how to use the 
fi ndings.

The solution consists of a mobile ap-
plication and a data analysis platform. 
The mobile application is used as an 
indication device and allows caregivers 
to take notes anytime, anywhere. The 
data analytics platform displays all re-
al-time and historical data, allowing us-
ers to perform data analysis. Users can 
manage the PwD’s sleep disturbance, 
life safety, stress and socialisation. 
They can also explore the location data 
for more useful insights.

Supervision Kortuem, G., Wang, G. 
Programme Design for Interaction
Methods Brainstorming session, Expert Inter-
views, Focus Group 
Outcome Product Service System

Top A diagram of 
the product-service 
system
Middle The overview 
page in the data anal-
ysis platform where a 
specifi c patient can be 
viewed
Bottom Sketches of 
the system’s working
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 OPTIMIZING DEMENTIA CARE WITH DATA 2019

GONG HAOTIAN

Gong is proposing a system to im-
prove care for people with dementia 
by providing data insights to all rele-
vant stakeholders.

The problem this project aims to solve 
is that people with dementia who exhibit 
BPSD (Behavioural and Psychological 
Symptoms of Dementia) often require 
frequent care services from different 
professionals, which can be burden-
some for both the patient and the care-
giver. The project aims to improve care 
for this population by providing data 
insights to relevant stakeholders and 
improving the effi ciency of the care pro-
cess.

This project involved literature reviews, 
fi eld studies, interviews and brainstorm-
ing sessions to understand the needs 
of people with dementia who exhibit 
BPSD and how to improve care for this 
target group. The fi nal idea was to cre-
ate a new system that would use IPS 
data to quantify each client’s behaviour, 
helping staff to evaluate their work and 
optimise their effi ciency.

The new system designed aims to help 
staff working with people with demen-
tia by providing them with data insights 
from the Indoor Positioning System 
(IPS) developed by pinXact. The sys-
tem makes it easy for medical staff to 
catch up and read all relevant informa-
tion from all stakeholders about a par-
ticular patient. It makes it more effi cient 
to prepare for meetings and gather all 
the data on specifi c cases. In addition, 
it is now easy to go back in time to anal-
yse what might have caused an incident 
with a patient. The system can help 
staff evaluate their work and optimise 
their effi ciency, ultimately resulting in 
better and more personalised care for 
people with dementia.

Supervision Kortuem, G., Wang, G.
Partner pinXact
Programme Strategic Product Design
Methods Expert Interviews, Personas, User 
Interviews, User Workshop
Outcome Product Service System

Top The overview of 
the system with rele-
vant stakeholders
Middle Caregivers can 
look into the emotional 
conditions of a patient
Bottom The track-
back animation helps 
caregivers understand
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 BORIS ‘T HART 

 CONSULTATION FOR THE ERASMUS MC IN 2030 2019

Boris has created a roadmap to 
sketch out a vision of what health-
care could look like in 2030. At the 
same time, it provides an overview 
of the technologies currently in de-
velopment.

Healthcare costs are rising due to a 
number of factors. Not all of these ris-
ing healthcare costs can be controlled 
by the healthcare system, such as the 
ageing of the Dutch population or the 
increase in the number of people with 
chronic diseases. There are, however, 
factors that can be used to reduce to-
tal health care expenditure over time. 
These factors are: increased use of 
health care, higher demands and the 
need for more guidance. 

Literature has shown that there is al-
ready research on the future of health-
care as a whole, but there is not much 
literature to be found on the consulting 
room and its future. In the future, there 
will be more focus on preventing ill-
ness, for example. During the research 
phase, expert interviews, fi eld studies 
and a Delphi study were carried out to 
create a fi rst vision of the future of con-
sultations. This vision was validated in 
the fourth and fi nal round of the Delphi 
study with a team of medical profes-
sionals. 

Healthcare is expected to undergo 
some major changes in the coming 
years, mainly due to digital develop-
ments. By 2030, it is expected that 
these innovations will have opened up 
new possibilities for remote care and 
that patients will have become custom-
ers. Consultations will focus on provid-
ing empathic care. However, the goal of 
bringing doctors and patients together 
around a common goal will improve 
communication and interaction.

Supervision Beekman, Q., Goossens, R.H.M., 
Klein Nagelvoort-Schuit, S.
Partner Erasmus MC
Programme Integrated Product Design
Methods Delphi Study, Expert Interviews, Field 
Studies
Outcome Roadmap

Top Roadmap showing 
how to improve health-
care in the coming 
years
Bottom Visual repre-
sentation of a patient 
journey in 2030
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JOLIEN HEDDES

  CARE PATHWAY: BETTER CANCER CARE 2019

Jolien researched the needs and 
wishes of cancer patients and care-
givers, resulting in a new care path-
way to improve (colorectal) cancer 
care at Dijklander Ziekenhuis.

Cancer is a complex disease that re-
quires interdisciplinary care. The Dutch 
government has made it compulsory for 
cancer patients to have a single point 
of contact. Dijklander Ziekenhuis wants 
to introduce case management for can-
cer patients, but lacks knowledge about 
how to do this. Therefore, the needs 
and wishes of the patients and their car-
ers had to be explored, and the hospi-
tal’s status quo and strategy had to be 
taken into account in order to develop a 
path towards better care.

Jolien fi rst studied the Dijklander Ziek-
enhuis, its history and current care 
process. She then interviewed and ob-
served caregivers and patients using 
generative materials. This resulted in a 
patient journey map and a patient care 
matrix, which were used to develop 
concepts.

The new care pathway is designed to 
represent the future vision of the cancer 
centre, with a modular format that meets 
the desire to provide personalised and 
patient-centred care. The care pathway 
is used to calculate the number of spe-
cialist nurses required to deliver case 
management. The implementation of 
case management is documented in the 
accompanying implementation manual. 
The care pathway enables better com-
munication with patients by monitoring 
the process and maintaining expertise, 
which is essential for shared decision 
making. The accompanying business 
case is written to ensure that the nec-
essary conditions are in place to work 
towards better (colorectal) cancer care 
at Dijklander Ziekenhuis.

Supervision Blaauwgeers, H., Simonse, L.W.L., 
Dehli, S.R.
Partner Dijklander Ziekenhuis
Programme Strategic Product Design
Methods Affi nity Diagram, Co-creation Sessions, 
Generative Interviews, Patient Journey, Patient 
Support Matrix 
Outcome Guidelines

Top A part of the 
organisational care 
pathway
Middle An image while 
developing the new 
care pathway
Bottom A summary 
of the problem and 
context of the project
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 CROWDSOURCING HEALTH CARE 2019

JORIS HENS

Joris designed a digital environment 
to help healthcare providers strate-
gically capture patient health data to 
improve clinical care.

Healthcare systems are struggling to 
keep costs down while improving out-
comes. The concept of value-based 
healthcare proposes a shift from vol-
ume-based care to value-based care, 
where patient outcomes are measured 
rather than the volume of care deliv-
ered. This would require the longitudinal 
and systematic measurement and shar-
ing of health data to track outcomes 
and improve clinical care. However, pa-
tients are often concerned and not well 
informed about the safety of eHealth 
services. In his thesis, Joris offers an 
answer to how service providers can 
strategically obtain patient health data 
to improve individual and public clinical 
care.

A total of 6 cardiologists and 7 cardio-
vascular patients were interviewed. Pa-
tients were willing to share their health 
data for research if privacy and security 
were guaranteed. However, they cit-
ed a lack of awareness of the value of 
their health data as a barrier to regular 
measurement and sharing. The design 
challenge was to increase adherence to 
measuring and sharing health data by 
triggering personal drivers to measure 
and share health data regularly. Three 
main triggers were identifi ed: to reas-
sure family and friends, to contribute to 
the care of others, and to help doctors 
provide better care.

Joris developed DataDonor, a digital 
environment that helps healthcare pro-
viders to strategically collect patient 
health data to improve clinical care. By 
ensuring the secure and anonymous 
use of patient health data and enabling 
patients to contribute to their own care 
while doing good, patients can be mo-
tivated to share health data with their 
providers. In addition, by appealing to 
personal drivers to measure and share 
health data, DataDonor provides a solu-
tion that meets the needs of the patient, 
the company and the organisation.

Supervision Erp, J. van, Kleinsmann, M.S., 
Sarri, T.
Partner Deloitte Digital
Programme Strategic Product Design
Methods Evaluation test, Expert Interviews, 
Patient Journey, User Interviews, Roadmapping
Outcome Digital Environment

Top Data donor app
Middle Introduction 
of DataDonor during 
consult 
Bottom DataDonor 
website consulted at 
home
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DOUDOU JIA

 DREAME: SONIC DREAMSCAPE 2021

Doudou designed a mobile applica-
tion that delivers music that match-
es patients’ sleep and music pref-
erences to improve sleep quality in 
hospitals. 

Hospitalised patients often sleep poor-
ly, which can lead to serious health 
problems. Music can help improve 
sleep, but most available music playlists 
are limited to generic, soothing songs. 
This project aims to explore how to de-
sign and deliver music that matches 
patients’ sleep and music preferences 
using a profi le-based personalisation 
approach.

This thesis started with a literature re-
view on sleep, music as a sleep aid and 
profi ling approaches. This was followed 
by contextual research, including a fi eld 
study during the night shift in a hospital. 
Explorative and generative interviews 
were then conducted to understand the 
needs of the patients. 

DREAMe is a modular personalised 
music system that includes profi le gen-
eration and music delivery. The profi le 
generation logic allows the system to 
predict which profi le users are based on 
a list of questions. Each profi le comes 
with a sleep music module. The music 
design provides a relaxing, enjoyable 
and immersive music experience. The 
music can reduce sleep onset laten-
cy and improve sleep quality. This im-
proves recovery and prevents serious 
health problems.

Supervision Kamphuis, D., Ozcan Vieira, E., 
Delle Monache, S. 
Partner Reinier de Graaf Gasthuis
Programme Design for Interaction
Methods Diary, Field Studies, Generative Inter-
views, User Interviews
Outcome Mobile Application

Top The music player 
within the application
Middle The onboard-
ing screens of the 
application that enable 
profi ling
Bottom A page of the 
diaries that were used 
as a generative tool 
to understand latent 
knowledge

13



71

D
esign for quality of care 

 GAIT VISION: OBJECTIVELY ASSESSING GAIT 2021

REBEKAH KEMSPKE

Rebekah designed an application 
that allows clinicians to objectively 
assess gait in a time-effi cient man-
ner using motion trackers.

Patients with incomplete spinal cord in-
jury (SCI) need to improve their mobility 
skills through gait training during re-
habilitation. Physiotherapists and phy-
sicians use the clinical eye to assess 
gait, but this method is subjective and 
time-consuming. Laboratory gait as-
sessments provide objective data, but 
are not as widely used because they are 
time consuming and require specialised 
equipment. The aim of this project was 
to propose a solution to help clinicians 
assess gait more objectively. 

This thesis started with literature and 
user research in the form of question-
naires, focus groups and stakeholder 
analysis. A design direction and vision 
was established. Brainstorming meth-
ods were used to generate ideas for 
data visualisation and interface layout, 
which were then selected and devel-
oped into concepts. The concepts were 
evaluated through sessions with phys-
iotherapists and doctors. From the eval-
uation results, the fi nal design of Gait 
Vision was created through wire-fram-
ing and blueprinting.

The intervention, called Gait Vision, is 
an application that allows clinicians to 
assess gait objectively and in a time-ef-
fi cient manner. It provides more ac-
curate and objective information than 
can be obtained with the clinical eye, 
in a way that is more intuitive and un-
derstandable to clinicians with minimal 
experience of gait assessment than 
laboratory gait assessment. Gait Vision 
works in conjunction with wireless mo-
tion trackers. The motion trackers are 
placed on the patient and the data col-
lected is transferred to Gait Vision for 
processing.

Supervision Albayrak, A., Lemus Perez, D., 
Horemans, H., Bodewes, H.H.H., Goossens, 
R.H.M.
Partner Erasmus MC
Programme Integrated Product Design
Methods Affi nity Diagram, Collage, Expert 
evaluation, Focus Group, Harris Profi le, How-To 
questions, Journey mapping, Questionnaire, 
Stakeholder Analysis, Wall Walk ideation
Outcome Application

Top Measuring the gait 
using Xsens wireless 
motion trackers
Middle An overview 
of the Gait Vision 
concept
Bottom The results 
are immediately 
analysed and can be 
discussed
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YVONNE LICHER

COMMUNICATION IN THE ROLE 1 MTF 2020

Yvonne aimed to improve the com-
munication of patient details in 
acute tactical combat casualty care 
in low-resource medical treatment 
facilities (Role 1 MTFs). 

In military combat situations, large num-
bers of casualties can be expected in 
a short period of time. To treat patients 
as early as possible, Role 1 MTFs are 
located close to the battlefield. Seri-
ously wounded soldiers are transport-
ed to these facilities, where they are 
stabilised to survive transport to a fa-
cility with more resources. However, 
the current communication of patient 
details causes a delay in the treatment 
process. This final project aimed to im-
prove the communication of patient de-
tails by providing insight into the current 
communication process and formulat-
ing a vision for future innovation.

Observations and interviews were con-
ducted to understand the Role 1 MTF 
and its communication methods, lead-
ing to the creation of a journey map. De-
sign opportunities were identified from 
the journey map and used as a starting 
point for ideation. The ideation process 
resulted in a number of design ideas 
which were evaluated for desirability 
and credibility with experts. The in-
sights gained from this evaluation were 
used to formulate a future vision, which 
was visualised in a vision map.

The future vision describes three inno-
vation horizons to increase situational 
awareness and improve communication 
of patient details in the Role 1 MTF. The 
first horizon describes how process in-
novation could be achieved in the short 
term. The second horizon proposes the 
adaptation of available technology that 
can be implemented within 15 years. 
The third horizon describes disruptive 
innovation for the distant future, when 
the Role 1 MTF will become obsolete.

Supervision Erp, J. van, Sonneveld, M.H., Pijl, V.
Partner Offroad Apps BV
Programme Design for Interaction
Methods Expert Interviews, Journey mapping, 
Storyboard, User Interviews, Workshop Sessions
Outcome Roadmap

Top The vision map 
about the communica-
tion of patient details in 
the Role 1 MTF
Bottom A cut-out of 
Horizon 2 of the final 
future vision roadmap

13
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YILING LIU

 DOPLOR SLEEP: SOUNDSCAPE FOR SLEEP 2020

Yiling designed Doplor Sleep Sys-
tem, an information exchange sys-
tem that captures sound events and 
visualises them with visually appeal-
ing graphics to raise awareness of 
sound as a sleep disturbance.

Recently, researchers in the Nether-
lands found that the duration and qual-
ity of sleep in hospitals was subopti-
mal. Many modifi able hospital-related 
factors were shown to be negatively 
associated with patients’ sleep (JAMA 
Internal Medicine, 2018). Noise is the 
most signifi cant sleep disruptor in the 
hospital.

The research phase of the project in-
volved conducting an experiment to 
compare the sleep patterns of subjects 
with and without background hospital 
noise. This was done to understand 
how the sleep data correlated with the 
sound data and to fi nd a way to pres-
ent the data in a more user-friendly way. 
The experiment showed that the hospi-
tal sounds had a positive effect on the 
subjects’ sleep patterns and led to the 
development of the fi rst iteration of the 
concept.

The Doplor sleep system is a proto-
type that captures the noise-generating 
events in a hospital and visualises them 
with visually appealing graphics. The 
main features of the app include a login 
page, a sound capture function, a sum-
mary page of sleep quality and noise 
events, and a scrollable visualisation 
of sleep stages and noise events. The 
system presents the infl uence of sound 
on sleep in a friendly and comprehen-
sive way and can be used by both pa-
tients and medical staff.

Supervision Kamphuis, D., Ozcan Vieira, E., 
Vroon, J.
Partner Reinier de Graaf Gasthuis
Programme Integrated Product Design
Methods Vision in Product Design, Evaluation 
test, Observations, Questionnaire, Stakeholder 
Interviews, User Tests
Outcome Application

Top The summary 
page, the scrollable 
visualisation of sleep 
stages and noise 
events, and the sub-
jective feedback page
Bottom The graphical 
representation of 
soundscape, sleep 
stages, and sound 
sources

13
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 SALVATORE LUCA CUCINELLA

 OVERCOME: REDUCING ANXIETY IN ICU PATIENTS 2020

Salvatore designed Overcome, a 
feedback interface to reduce the risk 
of developing psychological disor-
ders while in intensive care.

Patients in intensive care units are ex-
posed to many stressors, including 
medical alarms, which can contribute to 
the development of psychological prob-
lems. Nurses are the main resource for 
patients in coping with such a threat, 
but lack of support can contribute to 
the risk of developing mental disorders. 
Overcome is a feedback interface de-
signed to enable nurses to commu-
nicate with patients to reduce the risk 
of developing anxiety when a medical 
alert is triggered.

The project used context mapping to 
understand the contextual factors that 
infl uence the behaviour and opinions of 
ICU nurses and (former) patients about 
medical alarms. It explored the mean-
ings users attach to medical alarms and 
the emotions they evoke, as well as the 
interactions between nurses and pa-
tients in managing medical alarms. The 
fi ndings from this research phase led to 
the defi nition of the design goal and de-
sign directions.

This led to the development of the Over-
come interface, which is designed to 
enable nurses to communicate with pa-
tients remotely to reduce the risk of anx-
iety when a medical alarm is triggered. 
By providing feedback, Overcome 
informs patients of nurses’ decisions 
about medical alarms as they approach 
the room, restoring a sense of security.

Supervision Gommers, D., Ozcan Vieira, E., 
Kraal, J.J.
Partner Erasmus MC
Programme Design for Interaction
Methods Prototype Evaluation, Prototyping, 
Stakeholder Interviews, User Tests
Outcome Application

Top Overview of the 
proposed interaction
Middle The prototype 
in action
Bottom Detail of the 
steps in the overview

13
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 THE POWER OF PLACEBO 2019

 NATHAN OP DEN KELDER

Nathan designed the tool organiser 
for hand therapists to present mea-
surement tools to the patient in an 
open and professional manner.

The challenge in this project was to fi nd 
a way to increase patient confi dence in 
their treatment outcomes by integrating 
contextual healing mechanisms into a 
hand therapy context.

The study began by reviewing the liter-
ature on placebo mechanisms to iden-
tify how they work. Observations were 
then made of how these mechanisms 
worked in a hand therapy context. Pa-
tients were interviewed about their be-
liefs about treatment outcomes. Sev-
eral approaches to promoting placebo 
mechanisms were developed, and the 
one chosen to continue was aimed at 
enhancing the professional appearance 
and behaviour of therapists.

The fi nal design was made to promote 
placebo mechanisms by increasing the 
way patients experience the therapist 
as a skilled medical professional. Spe-
cialised measurement: the tool organis-
er for hand therapists, which presents 
the measurement tools to the patient in 
an open, professional way. The design 
motivates the therapist to measure with 
a professional and structured attitude. 
The presentation of the tools elevates 
them to the level of medical equipment. 
Being involved in a session with a qual-
ifi ed professional increases the placebo 
effect on the patient.

Supervision Porsius, J., Desmet, P.M.A.
Programme Design for Interaction
Methods Expert evaluation, Expert feedback, 
Observations, Patient Journey, Patient journey 
mapping
Outcome Interaction

Top Visual design of 
the tool organiser
Middle Final design
Bottom For the valida-
tion test, a prototype 
was placed in clinical 
context and used 
during hand therapy 
sessions

13
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TOMMIE PERENBOOM

 CLOUDCUDDLE SENIOR 2019

Tommie designed a bed tent for wan-
dering people with dementia. 

The aim of this project is twofold: to gain 
a deeper understanding of the needs 
of elderly people with dementia who 
exhibit undesirable behaviours, and to 
design a bed tent that will keep them 
safely in bed. 

The project began with a literature re-
view of research on dementia and 
non-pharmaceutical interventions. This 
was followed by rapid prototyping and 
qualitative user testing to generate 
knowledge for two sub-sections of the 
CloudCuddle Senior Design. The chal-
lenge of the structural design part was 
to come up with a bed tent concept that 
would be stiff enough to hold patients 
up to 120kg in bed, yet light enough to 
allow for mobility and care activities in 
and around the bed.

The end result is the development of 
CloudCuddle Senior, a lightweight and 
infl atable bed tent that keeps patients 
up to 120kg in bed and provides a 
sense of security in a variety of settings 
such as home, care home or hospital. 
The infl atable structure of the tent pro-
vides a sense of safety while still being 
connected to the room in which the pa-
tient is sleeping and providing a sense 
of control.

Supervision Kroon, C.P.J.M., Ruiter, I.A.
Partner CloudCuddle B.V.
Programme Integrated Product Design
Methods Qualitative User Test, Rapid Prototyp-
ing
Outcome Product

Top An impression 
of the CloudCuddle 
Senior concept in a 
hospital context
Middle Various 
designs to leave the 
space above bed open
Bottom Open bed 
tent offers a sense of 
safety

13
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 MYO: MEASURE ATRIAL FIBRILLATION DISCREETLY 2019

FILIPPO PETROCCHI

Filippo developed a discreet device 
to monitor atrial fi brillation among 
elderly people to improve their care.

Atrial fi brillation is a condition in which 
the heart beats irregularly, which can 
lead to a number of health complica-
tions over time. The problem this proj-
ect sought to address was the lack of 
a discreet device to monitor AF in the 
elderly. The project aimed to develop a 
new product-system device for health-
care institutions and private patients 
that would be easy for the elderly to use 
and would not require much interaction 
from the user.

The process of this project was to 
fi rst research and analyse the current 
state of Holter monitors and their use. 
This was done through interviews with 
healthcare professionals and patients, 
as well as a literature review. Filippo 
used the people, business and technol-
ogy framework to develop guidelines for 
concept development. He then brain-
stormed possible concepts for a new 
Holter monitoring device. 

The new product system consists of 
three elements: the wearable device, 
the docking station and the smartphone 
app. The wearable device is a light and 
compact biosensor that collects the pa-
tient’s ECG and transmits it to the serv-
er cloud via smartphone. The app helps 
the user to set up the device and moni-
tor the patient’s ECG in real time. Data 
is only accessible to the patient and can 
only be shared with the patient’s per-
mission. 

Supervision Lombardi, D., Ruiter, I.A., Heur, 
R.J.H.G. van.
Partner Cardioline Spa
Programme Integrated Product Design 
Methods Persona, Stakeholder Interviews, User 
Interviews, Video Analysis
Outcome Product Service System

Top In context render 
of the IoT device and 
a phone
Middle The Cardioline 
wearable being worn
Bottom The prod-
uct-service system 
overview

13
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13 SHARING CONTEXTUAL PATIENT INFORMATION 2020

JURGEN PIETJOUW

Jurgen designed a system to facili-
tate the sharing of contextual patient 
information between the General 
Practitioner (GP) and Orthopaedic 
Surgeon (OS) at the initial referral.

Patients with knee osteoarthritis are 
often over-treated, which can lead to 
higher costs and poorer health out-
comes. This is often due to a lack of 
communication and information sharing 
between the patient’s GP and the ortho-
paedic surgeon. This lack of information 
cannot be used to inform treatment de-
cisions, resulting in inappropriate care 
pathways.

Jurgen started with a literature review, 
looking at macro developments in 
healthcare, value-based care and the 
interaction between the GP and the or-
thopaedic surgeon. This was followed 
by a field study where Jurgen interned 
with various stakeholders and conduct-
ed interviews. This resulted in a journey 
map that sparked the design vision. A 
co-evolutionary process was followed 
to design the final intervention, includ-
ing creative sessions, scenario building 
and evaluation sessions with stakehold-
ers. 

The result is the Contextual Information 
Communication System (CICS), which 
consists of the Contextual Sharing Tool 
(CST) and the requirements for its op-
eration. The CST is a visual tool that 
allows the GP to quickly capture and 
review contextual patient information. 
Five key rubrics are assessed: lifestyle, 
social impact, personal mental health 
impact, general health impact and work 
impact. This CST is shared with the or-
thopaedic surgeon along with the text 
referral. The surgeon uses this impres-
sion to guide his or her history during 
the patient consultation.

Supervision Smulders, F.E.H.M, Melles, M., 
Bloem, R.
Partner Reinier Haga Orthopedisch Centrum
Programme Strategic Product Design
Methods Creative Sessions, Evaluation Session, 
Immersion, Persona, User Scenarios
Outcome Toolkit

Top An overview of a 
filled in CST on the five 
rubrics
Bottom A user sce-
nario of the proposed 
CICS system
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 THIJS TE VELDE

 DESIGNING A POSITIVE WHITE CANE 2019

Thijs aimed to develop a more posi-
tive white cane for people with visual 
impairments by considering the dif-
ferent problems they face and how 
technology could be used to help 
them.

The problem that this project seeks to 
address is the negative stigma associ-
ated with white canes used by visual-
ly impaired people. The project seeks 
to design a positive white cane that is 
not only less stigmatising, but also of-
fers new features and benefi ts that are 
meaningful to visually impaired people.

The project began with extensive user 
research carried out in collaboration 
with Visio, an organisation that supports 
the visually impaired. This research 
included auto-ethnographic studies, 
generative sessions and observational 
studies. The fi ndings from this research 
were used to create four personas and 
a journey map, which served as the ba-
sis for developing the design proposal. 
The concept was validated using a stig-
maticity test and a generative session 
at Visio.

This led to the development of a con-
cept for a positive white cane that would 
be more inclusive for visually impaired 
people. The cane would be equipped 
with contemporary technology to give 
visually impaired people an edge in 
developing their unique skills and add-
ing their insights to the world. The aes-
thetics of the cane were designed to 
showcase the technological advances 
it uses, while still having a very striking 
and unique appearance.

Supervision Desmet, P.M.A., Price, R.A.
Partner Koninklijke Visio
Programme Integrated Product Design
Methods Autoetnographic Research, Concept 
Evaluation, Generative Sessions, Observations, 
Patient journey mapping, Personas
Outcome Product

Top Traditional white 
cane versus the newly 
designed one
Middle Development 
of the core handle
Bottom Some exam-
ples of personalisation
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YASIR TÜFEKÇI

 HOSPITABLE VR: A NEW ERA IN PAIN MANAGEMENT 2019

Yasir designed a silicone-based VR 
headset that is washable, reusable 
and fi ts the user’s head to reduce 
pain during surgery for patients.

The problem with current VR headsets 
is that they are not hospital-grade due 
to the material of the headgear, requir-
ing a complete rethink of material, func-
tion, form and manufacturing.

This project started with market re-
search to fi nd and validate a problem 
that VR could help with in a hospital en-
vironment. The target audience for this 
project is dialysis patients, as VR can 
help distract them from the pain of nee-
dle injections. The project then focused 
on researching individual aspects that 
would need to be addressed in order to 
create a hospital-friendly VR product, 
such as hygiene and production feasi-
bility.

The outcome is the design of a new 
VR headset made from silicone that 
is washable, stretchable to fi t different 
head shapes and non-toxic. This head-
set will be used in hospitals to distract 
patients from pain during surgery and 
therefore aims to improve the pain pa-
tients experience during surgery.

Supervision Kroon, C.P.J.M., Molenbroek, J.F.M.
Partner SyncVR
Programme Design for Interaction 
Methods 3D printing, Mindmap, Prototyping, 
Stakeholder canvas, User Tests
Outcome Product

Top Final prototype of 
the VR adjustment
Middle Mould for the 
silicone parts
Bottom Tests for the 
type of silicone to be 
used

13
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13 THE CONSULTATION OF THE FUTURE 2019

 HANNEKE VAN DER VELDEN

Hanneke proposes a tool to improve 
communication between patients 
and specialists in the in the digital 
world of 2030.

The current healthcare system does not 
meet the needs of patients in the on-de-
mand society we live in. The Erasmus 
MC aims to improve the patient expe-
rience by providing more personalised 
care. However, there are many barriers 
to this, such as a lack of knowledge 
about a disease and a lack of personal-
isation in the consultation. This project 
aims to explore the consultation experi-
ence in the future context of 2030. 

This project will defi ne the current barri-
ers to a positive patient experience, be-
fore, during and after the consultation, 
through an extensive literature and user 
study. This is followed by an exploration 
of the future context of 2030 and an in-
teraction vision for 2030 based on the 
analysis and Hanneke’s personal val-
ues and beliefs. 

The proposed concept is a patient por-
tal that aims to improve communication 
between patients and specialists. The 
portal consists of three elements: a 
knowledge base, a data tracking sys-
tem and a consultation preparation tool. 
The knowledge base provides patients 
with personalised information about 
their condition, the data tracking system 
tracks the patient’s data to provide more 
personalised care, and the consultation 
preparation tool prepares the consul-
tation to start the conversation on the 
right foot.

Supervision Kroon, C.P.J.M., Goossens, R.H.M., 
Klein Nagelvoort-Schuit, S.
Partner Erasmus MC
Programme Integrated Product Design 
Methods Brainwriting, Concept Evaluation, How-
To questions, Roadmap, User Scenarios
Outcome Platform

Top The knowledge 
base provides person-
al insights
Middle The system 
helps the doctor and 
patient to understand 
the data
Bottom The prepara-
tion tool
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 OLIVIER VAN HATTEM

 MEER: ENHANCING THE GP-PATIENT RELATIONSHIP 2019

Olivier aimed to create a new health 
proposition for Deloitte Digital that 
would help overcome the hurdles 
in the relationship between chronic 
patients and general practitioners 
(GPs) using personal data.

The healthcare sector is struggling to 
meet the growing demand for care as 
the number of chronic patients increas-
es. One solution is health tech, but 
providers are struggling to choose the 
best option. Patients are also becoming 
more empowered and engaged in their 
own health. However, different percep-
tions of personal data between chronic 
patients and GPs can affect the quality 
of the relationship.

Olivier conducted interviews with both 
chronic patients and GPs to get a prob-
lem defi nition and a journey perspec-
tive. Both trend and fi nancial analyses 
were carried out to create focus areas 
and a vision house, which acted as a 
starting point for concept generation. 
Multiple stakeholders within the com-
plex system and Deloitte partners vali-
dated the concepts. 

The ‘Meer’ concept improves the rela-
tionship between chronic patients and 
their GPs by providing a digital ecosys-
tem that overcomes the four main hur-
dles: 1. lack of exposure to data-gener-
ating devices and apps; 2. lack of data 
overview; 3. infrequent contact; and 
4. lack of data generation at the right 
time. Meer” will lead to increased satis-
faction and compliance among chronic 
patients, as well as easier clinical deci-
sion-making and psychological support 
for GPs.

Supervision Calabretta, G., Kleinsmann, M.S., 
Jin, S.
Partner Deloitte Digital
Programme Strategic Product Design
Methods Boundary Objects, Expert Interviews, 
User Interviews, Vision House
Outcome Application

Top Explore the possi-
bilities of devices and 
trackers to generate 
personal data by being 
exposed with a set of 
validated apps
Middle Meer, consists 
of an interface that 
enables discussion 
during consult with 
you GP
Bottom The benefi ts 
of the Meer concept

13
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13 ADULT COMBAT ALLOCATION MEDICAL PROTOCOL 2021

JUDITH VERWEIJ

Judith designed a decision support 
protocol for Dutch military medical 
staff to allocate casualties in a com-
bat context. 

There is a problem with the way deci-
sions are made about which patients 
to treat fi rst in the medical facility in a 
combat environment. There is a need 
to improve medical communication in 
combat environments to save lives and 
increase overall survival. The focus of 
this project is on the communication of 
patient details and the associated infor-
mation fl ow(s).

The current situation and context in 
peace support operations will be ex-
plored through desk research, literature 
review and interviews. A consolidated 
fl ow model and a single patient process 
map are created to identify problem ar-
eas and needs. A design brief is devel-
oped based on the results of the pre-
vious two phases. Ideas and concepts 
are generated through brainstorming 
and a creative session. Two concepts 
are developed and prototyped.

This resulted in the development of the 
Adult Combat Allocation Protocol, a new 
way of working specifi cally designed for 
military medical staff at Role 2 Basic. 
By following this protocol, all incom-
ing patients can be allocated to either 
the Ambulance Exchange Point or the 
Medical Treatment Facility. Only those 
patients who will not make it to the next 
facility without treatment are sent to the 
Role 2 Basic Medical Treatment Facility. 
This increases the chances of survival 
and reduces the load on the system.

Supervision Wessels, F., Kuijk, J.I. van, Erp, J. 
van, Pijl, V.
Partner Ministry of Defense, Offroad Apps
Programme Strategic Product Design 
Methods Brainstorming session, Flow Modelling, 
Patient Process Map, User Interviews
Outcome Guidelines, application

Top Interface design 
of the application for 
decision support
Middle The fl ow dia-
gram of the protocol
Bottom Patient fl ow 
model in and out of the 
decision area
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NÚRIA VIÑAS VILAT

SOUNDSCAPES: TOWARDS A QUITER NICU 2021

Núria designed SOUNDscapes, a 
digital platform that maps and lo-
calises sound events in the NICU to 
help reduce harmful noise.

A soundscape is the acoustic envi-
ronment that constantly surrounds us. 
Soundscapes in the neonatal intensive 
care unit (NICU) can negatively affect 
the well-being of newborns, their fam-
ilies and healthcare providers. Cur-
rently, sound is analysed using decibel 
meters, which ignore the effects of tone 
and frequency. This project aims to help 
medical staff understand and map the 
complex soundscape to ultimately re-
duce harmful, unnecessary noise. 

This project began by identifying a gap 
in the literature through a semi-sys-
tematic review. This was followed by 
observations and interviews to under-
stand the user, their context and the 
technology that could enable the de-
sign intervention. These insights led 
to the formulation of a design goal and 
requirements. Several design solutions 
were then explored through a collabora-
tive brainstorming session triggered by 
the “how might we” question. 

The result was the design of SOUND-
scapes, a digital platform that maps and 
localises sound events in the NICU. It 
displays sound trends in real time and 
assesses the quality of the environment 
through two main visualisation pages: 
sound level trends and the constella-
tion map. The aim of providing real-time 
feedback is to make nurses aware of 
specific (sound) behaviours and their 
consequences. The SOUNDscape 
dashboard motivates them to change 
their attitudes towards harmful sound 
events by ultimately triggering a change 
in behaviour. More awareness can 
create better health outcomes for new 
borns in the NICU. 

Supervision Akdag Salah, A., Ozcan Vieira, E., 
Spagnol, S., Goos, T.
Partner Critical Alarms Lab, Erasmus MC, So-
phia Children’s Hospital
Programme Strategic Product Design
Methods ‘How-To questions, Observations, 
Prototype Evaluation, User Interviews
Outcome Dashboard

Top The SOUND-
scape dashboard 
Middle The sound 
level trends screen of 
the dashboard
Bottom The constel-
lation map to see the 
sounds over time in 
the NICU

13
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SHUYAN ZHUANG

 AD-PEDIA: INFORMAL DEMENTIA CARE 2021

Shuyan designed AD-Pedia, an on-
line platform for informal carers to 
learn about and discuss dementia 
care.

Inappropriate care provided by informal 
carers can lead to poor dementia care 
experiences. Carers often lack relevant 
knowledge or training, which can lead 
to inappropriate or excessive care. As 
a result, people with dementia can suf-
fer negative consequences. The aim of 
this project is to develop a tool to help 
informal carers provide better dementia 
care. 

First, desk research was carried out to 
understand the context of dementia. 
In-depth interviews were conducted in 
which participants explained their an-
swers by creating a collage. Secondly, 
the target users, the problem and the 
scenario were defi ned to provide a fo-
cus for the development of intervention 
ideas. 

Shuyan created an app called AD-Pe-
dia, an online platform for informal car-
ers who want to learn about and discuss 
dementia care. Carers and families can 
search and learn about symptoms, in-
terventions and tricks on the platform, 
and discuss their concerns with other 
users and experts in the forum if they 
have questions. Experts can upload 
and edit information about symptoms 
and interventions to ensure quality.

Supervision Wang, G., Ruiter, I.A.
Programme Strategic Product Design
Methods Co-creation Sessions, Collage, Low-Fi 
Prototype, User Scenarios, Weighted decision 
matrix
Outcome Mobile Application

Top Interface of the 
fi nal proposed appli-
cation
Bottom An over-
view of the problem; 
informal caregivers 
and experts are not 
connected



86

4
D

es
ig

n 
fo

r s
ta

ff 
re

si
lie

nc
e

4

86

TOM GUDDE 88

YOON LEE 89

ZOE LUCK 90

MERIJN SABÉE 91

LAURA SCHRAUWEN 92

NICK SCIPIO 93

KARIN TETTEROO 94

TIBBE TITULAER 95

BRITTA VAN SCHAIK 96

SHU YAN 97

XIAOCHEN YE 98

TIANREN ZHANG 99



87

DESIGN FOR
 STAFF 
RESILIENCE

87

One of the most urgent issues in current and future healthcare systems, both in the 
Netherlands and internationally, is the lack of qualifi ed healthcare staff. We are cur-
rently witnessing a drop in specialised healthcare professionals, together with a rise 
in less-specialised caregivers. The rising pressures on healthcare delivery requires 
an immediate growth in capacity growth, while responding to the societal challenges 
of better health outcomes, improved patient and staff experiences, and a lower cost of 
care. The WHO argues that technological solutions can promote a sustainable health-
care sector for a resilient workforce. To meet these demands, new technologies such 
as Virtual Reality platforms, digital media and Artifi cial Intelligence (AI) offer novel 
tools to augment socio-technological workspaces and care delivery. 

At the same time, the healthcare system is in transition. Hospital settings are mov-
ing to the domestic environment, while domestic needs have to be met by the hospital. 
Patients demand more human experiences while healthcare professionals are being 
encouraged to embrace advanced technologies. The dichotomy between caregiving 
at the hospital and at home has become blurred, leading to new defi nitions such as 
formal and informal caregivers. Training Programmes in new technologies and new 
professional leadership plans are urgently needed to improve healthcare profession-
als’ resilience, while informal caregivers need to be able to make the behavioural 
transition from being a loved one to a caregiver. 

To develop successful novel medical technologies, a comprehensive and partic-
ipatory approach is needed in which users, developers, healthcare purchasers and 
regulatory bodies work together to achieve appropriate and effective healthcare in-
novation. The Medisign Caregiver Resilience graduation projects serve as a source 
of inspiration for all caregivers working in the medical and home contexts, enhancing 
both quality of care while increasing capacity in both hospital and (care)home set-
tings.

Elif Ozcan Vieira — Associate Professor of Sound-driven Design & Research at 
the Faculty of Industrial Design Engineering and director of the Critical Alarms Lab
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 EXPOSURE PREVENTION PACKAGE 2019

TOM GUDDE

Tom created a product concept that 
would help improve radiation safety 
in the operating theatre through be-
haviour change.

Radiation exposure is a concern for 
physicians treating patients with live 
X-rays and catheters. There is no clear 
consensus among cardiologists about 
where the dangerous scattered radia-
tion is, making it diffi cult to train staff to 
work safely with radiation.

Through interviews and observations, 
it was concluded that there is no clear 
consensus among cardiologists as to 
where the dangerous scattered radia-
tion is located around the patient. It is 
therefore essential to train or even re-
Programme their instinctive minds to 
have a clear idea of the presence of 
scatter in the operating theatre.

The Exposure Prevention Package 
(EPP) was created as a solution to pro-
vide clear indicators of safe radiation 
handling. Doctors and other staff can 
now recognise when they are being ex-
posed to harmful but invisible radiation 
and take appropriate action.

Supervision Bloemen, B., Beets, M.F., van Heur, 
R.
Partner Philips
Programme Integrated Product Design 
Methods Brainstorming session, Dark Side meth-
od, Evaluation test, Observations, Questionnaire, 
User Interviews
Outcome Product 

Top Exploration of pro-
jection of warnings
Middle Spread visual-
ization possibilities of 
the Scatter Zone
Bottom Sketch of the 
Scatter Zone, a device 
that projects and alerts 
about radiation

14
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YOON LEE

 CACAPHONY MAPPER: NOISE FATIGUE IN THE ICU 2019

Yoon prototyped a system called the 
Cacophony Mapper, which tracks 
sound stimuli and nurses’ stress lev-
els to study and improve the sound 
environment in an intensive care 
unit.

This project addresses the problem of 
noise fatigue experienced by ICU nurs-
es. This problem is caused by exposure 
to excessive noise over a long period of 
time. It can lead to auditory numbness, 
stress, low job satisfaction and poor job 
performance. The aim of this project is 
to create a system that can be used to 
investigate the causes of noise fatigue 
in medical staff and to develop interven-
tions to improve the sound environment 
in the ICU.

Yoon focused on how to accurately cap-
ture the sound stimuli and stress levels 
of nurses from their perspective. In this 
way, the project can serve as a research 
tool for further design interventions to 
improve the sound environment in the 
ICU. Nurses were interviewed and ob-
served in the ICU. Machine learning 
was used to classify sounds in the ICU, 
FitBit trackers were used to assess ob-
jective stress levels, and emotion re-
ports were used as a subjective stress 
assessment tool. 

This project resulted in the development 
of a prototype system called the Ca-
cophony Mapper, which is designed to 
help improve the sound environment in 
the ICU by accurately capturing sound 
stimuli and stress level data from the 
nurses’ perspective. The system was 
found to be feasible and showed poten-
tial for further development and imple-
mentation in a medical environment.

Supervision Ozcan Vieira, E., Rusak, Z.
Programme Integrated Product Design
Methods Data Gathering, PrEmo Cards, Proto-
typing, User Interviews
Outcome Product Service System

Top The wearable, 
which records heart 
rate and sounds, and 
the beacon, which 
classifi es the nurses’ 
positions
Middle Emotion 
reports and sound 
overview for nurses
Bottom Storyboard

14
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 SOUNDS OF SURGERIES 2020

ZOE LUCK

Zoe designed a website to raise 
awareness of the sound situation in 
operating theatres and give advice 
on how to improve it.

Medical staff working in orthopaedic 
operating theatres are often exposed 
to signifi cant noise levels from many si-
multaneous sound events (e.g. powered 
tools, alarms) that pose a risk to their 
health and well-being. This work focus-
es on their health behaviour in relation 
to the noise situation.

The design process for this thesis in-
volved conducting user research us-
ing the context mapping method to 
understand health behaviours related 
to noise in orthopaedic operating the-
atres. Based on the fi ndings, a theoreti-
cal framework was developed using the 
social-ecological model, which shows 
the stakeholders directly or indirectly 
involved in potential behaviour change 
processes towards an improved sound 
and health situation in operating the-
atres. This framework formed the core 
guideline for the subsequent design 
process.

The fi nal design is a website that aims 
to raise awareness of the sound situa-
tion in orthopaedic operating theatres 
and the potential health risks of noise 
among a wide healthcare audience. 
The website provides general informa-
tion on sound and health, as well as 
concrete advice on how to improve the 
sound environment in operating the-
atres.

Supervision Ozcan Vieira, E,. Kraal, J.J.
Partner Critical Alarms Lab
Programme Design for Interaction 
Methods Context mapping
Outcome Website 

Top The landing page 
of the sounds of sur-
geries website
Middle Guidelines 
how you as individual 
can change the sound 
scape
Bottom Sound analy-
sis and coding done in 
7 different hospitals 

14
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MERIJN SABÉE

SLOWLY: DIGITAL REFLECTION 2021

Merijn designed the Slowly app, a 
storytelling tool for nurses to share 
their experiences. 

The first wave of COVID-19 patients is 
putting nurses on the frontline under 
stress, which is having a negative im-
pact on their psychological well-being. 
There is a lack of accessible support 
tools, such as online peer support plat-
forms, to help nurses cope with this 
stress.

A mind map was created to generate 
ideas related to support through story-
telling. Different methods of storytelling 
were explored and ideas were generat-
ed based on sub needs related to au-
tonomy, competence and relatedness. 
Four concepts were presented and dis-
cussed internally, resulting in the devel-
opment of a Slowly concept.

The Slowly app is designed to help 
nurses reflect on their experiences and 
write stories about them. It is based on 
storytelling theory and aims to help us-
ers understand themselves and their 
experiences better, lower the thresh-
old for sharing stories and increase the 
number of effective interactions by cre-
ating stories that evoke higher levels of 
empathy and narrative transport.

Supervision Ozcan Vieira, E., Vegt, N.J.H.
Programme Design for Interaction
Methods Expert evaluation, Storytelling Re-
search, User Tests
Outcome Mobile Application

All Screenshots of 
the proposed 'Slowly' 
application

14
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THE ART OF HANDING OVER 2020

LAURA SCHRAUWEN

Laura designed ICoon, a tool to facil-
itate more effective and efficient pa-
tient handovers in the Intensive Care 
Unit (ICU).

In the ICU, care is delivered by multi-
disciplinary healthcare teams that rely 
heavily on teamwork and communi-
cation. Patient handovers are planned 
moments of communication where in-
formation is exchanged between differ-
ent healthcare professionals. There is 
an unacceptable rate of unintentional 
patient harm in ICUs due to communi-
cation failures. The aim of this project 
was therefore to propose an interven-
tion to help overcome communication 
failures.

Laura observed the ICU context and 
staff activities to gain a better under-
standing of how patient handovers 
were currently carried out. Secondly, 
interviews were conducted with staff 
to gain a deeper understanding of their 
experience of handovers. Based on the 
observations, interviews and literature 
review, three ingredients were identi-
fied that need to be considered when 
designing improved patient handovers: 
information sharing, teamwork and con-
text. This resulted in two different jour-
ney maps for nurses and doctors, which 
triggered the ideation phase.

The tool, known as ICoon, was devel-
oped in collaboration with the ICU team 
and consisted of three components: 
‘overdragen’, ‘overhebben’ and ‘over-
zien’. Overdragen’ allowed the entire 
ICU team to have the same expecta-
tions of each handover moment and 
ensured that only relevant information 
was shared. Overzien’ was an addition 
to the current patient data management 
system that allowed the ICU team to 
have a proper overview of the patient 
population on each unit. The final com-
ponent, ‘over hebben’, enabled the ICU 
team to continuously reflect together on 
their handover process, triggering or-
ganisational change.

Supervision Albayrak, A., Sleeswijk Visser, F., 
Hemel, T. van
Partner LUMC
Programme Design for Interaction
Methods Creative Sessions, Journey mapping, 
Observations, User Interviews, User Scenarios, 
Validation
Outcome Toolkit 

Top The overview of 
the ICoon concept
Middle The ‘over heb-
ben’ concept consists 
of a small brochure 
that guides discussion
Bottom The ‘overzien’ 
concept, consisting of 
a digital interface and 
a guiding booklet 

14
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NICK SCIPIO

BEHAVIOURAL CHANGE IN THE ICU 2020

Nick developed a system to help 
staff in an intensive care unit better 
prepare for acute procedures and 
improve their non-technical skills.

Staff in LUMC’s Intensive Care Unit 
(ICU) are often required to act quickly 
and make decisions within a short pe-
riod of time, while under severe (time) 
pressure. This pressure causes stress 
and increases the likelihood of human 
error by staff, which could ultimately 
lead to adverse events. This project 
aims to facilitate the transition to the de-
sired behaviour in the ICU.

The discovery phase involved research-
ing LUMC developments, exploring the 
specific context of the ICU, observing 
and mapping ALS+ and CRM training, 
and comparing practice and training. 
Key findings were then used to formu-
late a design vision and a Programme 
of requirements and aspirations. The 
design vision was then translated into 
three design directions which were as-
sessed against the Programme of wish-
es and evaluated with staff. One design 
direction was then selected for further 
development and testing.

The iCare initiative consists of four 
product solutions: an application, re-
newed (digital) patient boards, pock-
et cards and debriefing flyers. These 
products are designed to help staff in 
the intensive care unit of the Leids Uni-
versitair Medisch Centrum to reflect 
on their behaviour. Although the iCare 
initiative consists of four separate prod-
uct solutions, they all work together in 
an integrated system. The main objec-
tives of this system are to prepare staff 
for acute procedures, to identify which 
non-technical skills they need to im-
prove, and to enable staff to develop 
these skills individually.

Supervision Albayrak, A., Paus-Buzink, S.N., 
Hemel, T. van. 
Partner LUMC
Programme Design for Interaction
Methods Expert Interviews, Expert evaluation, 
Journey mapping, Roadmap, Stakeholder Analy-
sis, Timeline
Outcome Set of Interventions

Top An overview of the 
team action board that 
lists critical actions 
and the accompanying 
app
Bottom An overview 
of the four different 
concepts

14
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 DESIGNURSE: NURSES AS DESIGNERS 2020

KARIN TETTEROO

Karin wanted to develop a partici-
patory design process that would 
enable nurses to improve their own 
working environment. 

Currently, nurses on hospital wards 
have a high workload, which leads to 
lower job satisfaction, less time spent 
with patients and ultimately a lower 
quality of care. Over time, nurses’ ad-
ministrative tasks have taken up more 
and more of their time, leaving them 
with only 30% of their time to spend 
with patients. There is a need for nurs-
es to be involved in improving their own 
working environment to reduce their 
workload and increase job satisfaction.

Exploratory research was conducted to 
understand innovation in hospitals, the 
role of nurses in innovation, the barriers 
to nurse involvement and the interde-
pendencies between different depart-
ments. This was discovered through 
expert and user interviews, a case 
study, observations and desk research. 
This led to a new, more specifi c design 
goal: to design a participatory design 
process for improving the working envi-
ronment of nurses, in which all relevant 
stakeholders are included and actively 
involved.

The result was the design of ‘De Ont-
werkgroep’, a multidisciplinary team 
with the aim of improving the working 
environment of nurses. This team con-
sists of three roles, the design nurse, 
the design engineer and the design fa-
cilitator. These three roles work togeth-
er in an improvement process where 
the DesigNurses collect improvement 
opportunities from the units. The team 
shares and prioritises the improvement 
opportunities. The whole team, even 
the DesigNurses, are involved in gener-
ating solutions.

Supervision Brinkman, C., Stappers, P.J., Vries, 
R. de.
Partner University of Applied Sciences Utrecht
Programme Design for Interaction
Methods Case Studies, Design Sprint, Expert 
Interviews, Journey mapping, Observations, 
Persona, Stakeholder map, User Archetypes, 
User Interviews
Outcome Framework 

Top The different roles 
involved and their re-
sponsibilities per step 
of the process
Bottom The im-
provement participa-
tory design process 
developed that the 
‘Ontwerkgroep’ could 
use

14
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TIBBE TITULAER

 NURSE JOB SATISFACTION 2019

Tibbe developed a concept called 
‘Boost’, which aimed to improve 
nurses’ well-being and satisfaction 
by providing a short, personal break 
from work during the day.

Nurses’ job satisfaction is recognised 
worldwide as a key factor in nurse turn-
over and the quality of patient care. 
There is currently no active effort to in-
crease nurses’ job satisfaction at Am-
sterdam UMC, which leads to the fol-
lowing design problem: How can design 
thinking be used to defi ne and shape 
future employee experiences in order to 
improve job satisfaction in a post-merg-
er NICU department?

A NICU nurse profi le of ten work values 
was created based on observations and 
interviews and compared with the or-
ganisation’s core values. The value ‘Re-
wards me’ was found to be the least well 
fulfi lled, while being perceived as rela-
tively important by nurses. Therefore, 
the design objective was to improve 
NICU nurses’ sense of being rewarded 
for their work-related efforts in order to 
increase their overall job satisfaction. A 
future employee experience map was 
created to defi ne and shape the future 
experience of NICU nurses. Promising 
solutions were placed on the map. One 
concept on the future experience map, 
the ‘Boost’ concept, was prototyped 
and tested.

Tibbe created an extensive future expe-
rience map that showed what a future 
day might look like. The ‘Boost’ concept 
is a small part of this, and is a way of 
improving employees’ well-being by 
providing a short, personal break from 
work during the day. The aim is to get 
away from all the stimuli. This is done 
by creating a space with blankets on 
the walls and ceiling, a massage chair, 
an exercise area and a reading corner. 
The concept is being piloted at VUmc 
for three weeks, and the results show 
a small but positive increase in job sat-
isfaction.Supervision Vermeeren, A., Melles, M.

Partner Amsterdam UMC
Programme Design for Interaction
Methods Experience Map, Generative Inter-
views, Generative Sessions, Observations, 
Patient journey mapping, Storyboard 
Outcome Service, Set of Interventions

Top The future 
employee experience 
journey
Middle The ‘Boost’ 
Concept that is free of 
stimuli 
Bottom A storyboard 
of the ‘boost’ concept

14
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 A ROADMAP FOR RADIOLOGY STAFF RESILIENCE 2019

 BRITTA VAN SCHAIK

Britta developed fi ve service prop-
ositions for how Philips could sup-
port millennial healthcare workers in 
radiology departments.

The experience of healthcare workers is 
recognised as a key performance indi-
cator for healthcare systems. Engaged 
healthcare workers are associated with 
patient-centred care, high patient safety 
and improved quality of care. However, 
burnout appears to be a common phe-
nomenon among healthcare workers. 
Radiology staff in particular are at risk 
of developing burnout symptoms. This 
not only has a negative impact on in-
dividual well-being and organisational 
performance, but also negatively af-
fects the quality of patient care.

This fi nal project combined the Double 
Diamond and Design Roadmapping 
methodologies and therefore consisted 
of two phases: Value Mapping and Idea 
Mapping. In the value mapping phase, 
the context of radiology and millennials 
was explored through interviews and 
literature review on engagement and 
burnout. The idea mapping phase de-
fi ned three strategic life cycles for the 
development of radiology and explored 
the elements of the work environment 
for engagement. Several creative 
brainstorming sessions were held with 
millennials, radiologists and Philips 
employees. All insights were used to 
design three future scenarios of radiol-
ogy workfl ow.

This thesis proposes fi ve service prop-
ositions on how Philips could support 
millennial healthcare workers in radiol-
ogy departments to increase engage-
ment in 2030. These propositions are 
summarised in a roadmap for 2030 that 
visualises how to create an employee 
experience that enhances engagement, 
what it might look like for millennials in 
radiology in the future, and explores the 
opportunities for Philips to support this.

Supervision Albayrak, A., Zwaluw, C. van der, 
Simonse, L.W.L.
Partner Philips
Programme Strategic Product Design
Methods Brainstorming session, Personas, 
Trend Research, User Interviews
Outcome Roadmap, Service 

Top A cutout from the 
design roadmap
Middle Impression of 
creative session with 
Philips employees
Bottom The design 
vision of the project 
with the three main 
stakeholders

14
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SHU YAN

 NURSES’ NIGHT SHIFT: VISUALISING ALARMS 2020

Shu designed a visual alarm inter-
face on transparent displays in pa-
tients’ windows. 

There is a problem with the medical 
alarms in intensive care units that is 
creating a new alarm hazard problem. 
The alarms in ICUs can produce sound 
levels between 70 dB and 90 dB, which 
is much higher than the 35 dB during 
the day and 30 dB at night recommend-
ed by the WHO (World Health Organi-
zation). This can have a number of ad-
verse effects, including increased heart 
rate and blood pressure, slower healing 
and longer hospital stays, and even de-
lirium.

After interviewing nurses and observing 
their workfl ow, the research team iden-
tifi ed a need for a better way to man-
age information and tasks during night 
shifts. They divided the concept into 
three parts - transparent displays, ges-
ture control and interface design - and 
created prototypes for each. Through 
small iterations and user testing, they 
were able to integrate the three parts 
and create a fi nal product. 

The fi nal design is a display system that 
helps ICU nurses check real-time alarm 
information from other patient rooms 
and respond with touchless interaction 
through the patient window during the 
night shift.

Supervision Ozcan Vieira, E., Li, M.
Partner Erasmus MC
Programme Integrated Product Design
Methods Journey mapping, Prototyping, User 
Studies, Validation
Outcome Application

Top Proposed concept
Bottom Alarm infor-
mation examples
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XIAOCHEN YE

 EMOTIONAL PALLIATIVE CARE TRAINING 2020

Xiaochen created a virtual training 
environment that gradually prepares 
nurses psychologically to provide 
palliative end-of-life care to dying 
patients and their families.

There is a lack of specialised palliative 
care education and training in nursing 
schools and hospitals. When new nurs-
es are assigned to dying patients, they 
can only learn from practice or peers. 
The fast pace of work leaves them lit-
tle time to digest and refl ect on what 
they’ve experienced or learned. These 
factors deprive them of the opportunity 
to develop skills in dealing with death, 
dying patients and their families early in 
their careers, leading to psychological 
distress and reduced quality of care for 
patients.

Xiaochen began with historical re-
search to identify changes and trends 
in palliative care. This was followed 
by cultural research to understand dif-
ferent attitudes to the context. A user 
study was then conducted, involving 
interviews with various stakeholders at 
Maasstad Hospital to understand the in-
terrelationships and needs. This result-
ed in an empathy map, a persona and a 
journey map, which served as a starting 
point for ideation. 

The virtual training designed aims to 
support junior nurses with palliative 
care learning on the spot, creating a 
virtual palliative care training applica-
tion for inexperienced nurses on emo-
tional and spiritual skills, where nurses 
gradually become mentally prepared 
to provide palliative end-of-life care to 
For dying patients and families, through 
personal exploration and refl ection, to 
ensure the mental well-being of nurses 
while enabling them to provide quality 
emotional and spiritual care to patients 
and families.

Supervision Kroon, C.P.J.M., Kotey, H., Sonne-
veld, M.H.
Partner Maasstad Academie
Programme Integrated Product Design
Methods Empathy map, Journey mapping, Per-
sona, Stakeholder map 
Outcome Digital environment

Top An impression of 
the Virtual Experience
Middle Different 
sessions of the virtual 
training 
Bottom One of the 
personas created

14
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14 TAKEUTHERE: NURSE RELAXATION 2021

TIANREN ZHANG

Tianren designed a mobile applica-
tion that provides a sound-based ex-
perience for nurses to enjoy short-
term relaxation and improve their 
well-being.

Nurses often experience high levels 
of stress and sensory overload during 
their working day due to the complex-
ity and variety of their tasks. They fol-
low orders, comfort patients and fami-
lies, record data and write reports. The 
aim of this project is to reduce the daily 
workload of nurses, thereby improving 
their mental well-being and medical out-
comes.

This project began with a contextual 
analysis of the nurses’ daily working 
environment, work structure and the 
relationship between sound and mood. 
A context mapping session was held to 
discover and make the nurses aware of 
their immediate soundscapes. This led 
to the creation of a design vision and 
objectives and the ideation of several 
concepts. 

TakeUthere is a mobile application for 
hospital nurses to reduce work stress 
during breaks. The app introduces 
a sound-driven experience in which 
nurses can enjoy short-term relaxation 
based on their environment. The user 
has to fi nd a random daily offi ce object 
and scan it on the mobile application. 
The app then delivers a digital scenario 
with 360-degree panoramic visuals that 
work in tandem with relaxing music to 
calm the nurse’s senses.

Supervision Ozcan Vieira, E., Delle Monache, 
S., Yoko Sen, K.
Partner Critical Alarms Lab, Sen Sound. LLC
Programme Integrated Product Design
Methods Context mapping, Evaluation inter-
views, Low-fi  Prototyping
Outcome Mobile Application

Top Overview of the 
concept
Middle Concept 
sketches made during 
the ideation phase
Bottom A picture 
taken of the concept 
during the evaluation 
interviews 
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 TRANSFORMATION 
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Our current healthcare system is unsustainable; impactful transformation is ur-
gently needed. Designers can play a signifi cant role as they have the skills to create 
new, desirable ways to enable patients and healthcare workers to work together. 

A current example is provided by platforms designed by our students where 
patients and healthcare providers share data remotely and take joint responsibility 
for the patient's health. In this way, patients can continuously and independently 
monitor their vital signs, giving them greater insights into their responses to, for ex-
ample, food and exercise. This gives them more control and any problems can be 
detected and communicated quickly. In turn, less acute care is needed, reducing 
the burden on the healthcare system. 

Because patients performs their own measurements, caregivers can focus 
more on critical situations, reducing their workload and increasing job satisfaction. 
By collaborating and co-creating with care providers designers can make a real 
impact. 

What happens now? 
The digital transformation of healthcare took off during COVID, resulting in many 
benefi ts for patients and healthcare providers. However, the further upscaling of, 
for example, video consultations and remote patient management is being affected 
by a multitude of factors. Designers can facilitate solutions through their capacity to 
envision the future and their methods of engaging stakeholders.

Why does it matter?
Digital transformation is necessary to keep healthcare affordable; doing nothing 
is no option. All parties (care institutions, government, insurance companies, etc.) 
agree on that. The stakeholders have included these aims in the Integrated Care 
Agreement (Integraal Zorgakkoord). Designers play an important role in the further 
development of digital innovation solutions thanks to their ability to connect the 
design of the health system to solutions for people.

Maaike Kleinsmann — Professor in Design for Digital Transformation at the faculty 
of Industrial Design Engineering and director of the CardioLab at IDE

“IMPACTFUL TRANSFORMATION WILL 
ONLY HAPPEN WITH EAGERNESS TO FIND 
AND TACKLE THE PROBLEM BEHIND THE 
PROBLEM.”
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NATALIE BRIK

 VALUE-BASED CARE IN LIVING LABS 2019

Natalie developed a toolkit for Philips 
to support the transformation to val-
ue-based care in their Living Labs.

Healthcare systems around the world 
are under pressure from an ageing pop-
ulation, an increase in chronic diseases 
and limited budgets. The result is an un-
sustainable healthcare system in which 
patients are not satisfi ed, staff suffer 
from burnout and health outcomes are 
not as good as desired. A transforma-
tion to value-based care is needed, 
where the focus is on delivering value 
(improving health outcomes while re-
ducing costs) rather than volume. Living 
Labs are a promising approach to initi-
ating this transformation, as they allow 
different stakeholders to work together 
towards a common goal. However, a 
key element in the initiation of a Living 
Lab is the construction of a shared vi-
sion, which this paper aims to support.

The design process began with a re-
view of the literature on value-based 
care competition. This was followed by 
interviews with stakeholders in the fi eld 
of VBC. Based on the information gath-
ered, a comprehensive understanding 
of the global issue was developed. This 
understanding was then used to devel-
op a toolkit for implementing VBC in a 
local context. The toolkit was evaluated 
and improvements were suggested.

The outcome of this work is a toolkit to 
support the defi nition of a vision for a 
Living Lab and the translation of the vi-
sion into action. The toolkit consists of 
three parts: A global purpose visualisa-
tion, worksheets and a slidedeck. The 
global purpose visualisation outlines 
the global challenge, vision and en-
ablers for VBC. The work sheets sup-
port the defi nition of a local purpose, 
partners and goals for the Living Lab. 
The slidedeck provides an overview of 
the process and tools and can be dis-
played during workshops with stake-
holders.

Supervision Christiaansen, G., Kleinsmann, 
M.S., Bos-de-Vos, M. 
Partner Philips
Programme Strategic Product Design
Methods Explorative Interviews, User Evaluation 
Outcome Toolkit

Top The overview of 
the toolkit, guiding 
transformation to 
value-based care
Middle Overview of 
the worksheets to de-
fi ne the local action 
Bottom The accompa-
nying slide deck offers 
insight in how to use 
the toolkit

15
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15 HART: IMPROVED SHARED UNDERSTANDING 2020

WINNIE CHEN

Winnie is proposing a product-ser-
vice system to improve patient care 
during the post-operative journey 
following transcatheter aortic valve 
implantation (TAVI). 

Aortic valve stenosis (AS) is a progres-
sive valvular heart disease that affects 
a patient’s quality of life. TAVI is a min-
imally invasive heart procedure to re-
place a narrowed aortic valve with a 
new valve. Patient care relies heavily 
on a shared understanding of their con-
dition, which can be achieved through 
patient-clinician communication. When 
patients leave hospital, there is a lack 
of communication in (1) knowing when 
and what actions to take if complica-
tions occur; (2) knowing how active a 
patient can and should be during recov-
ery at home.

The research for this Master’s thesis 
explored how the Philips wearable bi-
osensor could add value to the cardio-
vascular care pathway. The exploration 
of the context was based on a literature 
review and contextual research with 
outpatient cardiologists, the AUMC 
heart team, Cardio Vital stakeholders 
and a patient communication specialist. 
This enabled the development of three 
product-service system concepts. 

The product-service system designed 
for this study is called Hart. It is a tele-
monitoring system designed to help pa-
tients and care teams assess and build 
shared knowledge about their health 
outside the hospital. It consists of the 
Philips biosensor that detects ECG ab-
normalities and an accompanying app. 
The system has two main modules: 
Symptom Refl ection and Self-Train-
ing. The refl ect on symptoms module 
allows patients to subjectively assess 
their well-being and be alerted to early 
detection of abnormalities, increasing 
their sense of security. The self-train-
ing module allows patients to learn and 
explore their own exercise capacity 
through guidance.Supervision Kortuem, G., Kleinsmann, M.S.

Partner Amsterdam UMC, Philips
Programme Design for Interaction
Methods Cultural Probes, Expert Interviews, 
Journey mapping, Observations, Sensitizing 
Booklets, Service Flow, Stakeholder map
Outcome Product Service System

Top The ‘self-training’ 
module concept, which 
helps the patient with 
fi nding optimal balance 
in exercise
Middle The user 
scenario in which a 
symptom is shared 
with the doctor
Bottom A glimpse of 
the clinical dashboard
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15  INSIGHT.ME: COLLABORATIVE USE OF HEALTH DATA 2019

 CAROLINA FALCÃO DUARTE

Carolina has designed a platform 
that enables self-monitored data to 
be used as prevention and dialogue 
material through personal refl ection 
and collaboration.

The use of self-tracking data in health-
care is becoming increasingly popular, 
but there is a gap between the expecta-
tions of patients and healthcare profes-
sionals. This thesis explores the uses 
and expectations of self-tracking data 
within the Dutch healthcare system and 
identifi es the values that should be ad-
dressed in a solution that converges the 
interests of both groups.

The exploratory study involved four dif-
ferent groups: healthcare experts, pro-
fessionals involved in the development 
of healthcare services, members of the 
Quantifi ed Self, and Master of Design 
students. The study aimed to gain in-
sight into the process of self-tracking, 
perceived barriers to self-tracking, the 
use of devices, the process of data col-
lection and possible uses of the data. 
The interviews and workshops with par-
ticipants were designed to fi rst identify 
perceived problems and benefi ts, and 
then give participants the opportunity to 
express their ideas on how to highlight 
the benefi ts and solve the perceived 
problems or barriers.

Insight.me is a collaborative data plat-
form. Each participant has a decisive 
vote on what is done with the platform’s 
income and who should be part of a 
committee that controls the platform. 
The platform is designed to protect us-
ers’ data from unwanted commercial ac-
tivities, to enable a safe way of sharing 
personal data and, above all, to support 
users in self-refl ection based on data.

Supervision Romero Herrera, N.A., Pannunzio, 
V.
Partner CardioLab
Programme Strategic Product Design 
Methods Expert Interviews, Personas, User 
Interviews, User Workshop
Outcome Platform

Top Playing with the 
electrode pieces and 
the projections
Middle Determining 
what data to share
Bottom Doctor’s view 
of the data
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LIEVIJN HAGENAARS

 FREEDOM IN CREATING FAMILIES 2021

Lievijn speculated on the impact of 
technology on our reproductive fu-
tures and families in 2050. 

With advances in reproductive technol-
ogy, there are more opportunities than 
ever to control the process of reproduc-
tion. However, this control has ethical 
implications. For example, what counts 
as an improvement in reproduction? Is 
control the ultimate goal in a process 
that relies in part on chance, luck and 
intuition? The aim of this project was to 
design an intervention to start a conver-
sation about the impact of reproductive 
technology on our future. 

This project began with the designer 
gathering a wide range of information 
from literature reviews and interviews. 
This information was grouped into Driv-
ing Forces and used to create a future 
world view which formed the basis of 
the designer’s response to the future. 
Interaction characteristics were used to 
translate the designer’s response into 
actual experiences for the user.

Lievijn designed an exhibit called ‘we 
can ALL become parents’, which focus-
es on new ways of creating families. 
The exhibit presents a fi ctional product 
design, an external womb, which com-
bines scientifi c fact, fi ction and product 
design. Visitors can interact with the 
product design and start a conversa-
tion with others about their experienc-
es. The exhibit also provides different 
levels of information for visitors to learn 
more about the concept.

Supervision Helm, A.J.C. van der, Dommelen, S. 
van.
Programme Design for Interaction
Methods Vision in Product Design, Expert In-
terviews, User Evaluation, User Interviews, User 
Scenarios
Outcome Exhibition

Top A prototype of the 
Womb 4.0 
Middle An overview of 
the exhibition space
Bottom Examples of a 
route that visitors can 
take
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 PROJECT SELECTION TOOLKIT FOR PHILIPS 2019

YITING JIA

Yiting designed a product selection 
toolkit for Philips’ value-based care 
studios.

The healthcare system is under pres-
sure to improve outcomes, reduce costs 
and increase effi ciency. Value-based 
care emphasises paying for value rath-
er than volume, but there is no clear 
guidance on how to select projects that 
will improve health outcomes while re-
ducing the cost of care. This assign-
ment is to design a toolkit to support the 
selection of value-based care projects.

Yiting undertook exploratory research 
to scope opportunities and identify po-
tential areas for improvement in the 
project selection process. Based on 
the research, design guidelines will be 
synthesised to guide the design of the 
toolkit.

The toolkit is designed to help health 
professionals, research teams, steering 
teams and facilitators to select projects 
more effectively and effi ciently. It con-
sists of a digital platform, an instruction 
booklet and a guiding canvas. The dig-
ital platform provides a space for proj-
ect collection and selection, while the 
instruction booklet and guiding canvas 
help with project selection meetings 
and decision-making.

Supervision Christiaansen, G., Kleinsmann, 
M.S., Bos-de Vos, M. 
Partner Philips
Programme Strategic Product Design
Methods Interviews, Boundary objects
Outcome Toolkit

Top Overview of the 
process
Middle In the project 
collection phase 
stakeholders can 
add possible projects 
through the form
Bottom The platform 
displays the different 
arguments for the 
selected projects and 
shows differences 
between stakeholders 

15
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REGINA MORÁN RESÉNDIZ

Regina developed a roadmap for 
building effective transdisciplinary 
collaborations in healthcare.

The healthcare system is under pres-
sure to deliver more services of high-
er quality and efficiency in the face of 
emerging diseases and chronic condi-
tions. A sustainable healthcare system 
is needed, and the Quadruple Aim is a 
practical framework for achieving this. 
Open innovation can provide a space 
for transdisciplinary collaboration and 
innovation, but effective transdisci-
plinary collaboration is needed to build 
a successful healthcare system.

Research for this study was conducted 
in two countries, the Netherlands and 
Mexico. In the Netherlands, interviews 
were conducted with eight open innova-
tion initiatives. In Mexico, a case study 
was conducted at the Research and 
Technological Development Unit within 
the General Hospital of Mexico ‘Edu-
ardo Liceaga’. A comparative analysis 
was then carried out between the two 
studies, followed by a design phase to 
build effective transdisciplinary collabo-
rations in healthcare.

The project investigated how to build ef-
fective transdisciplinary collaborations 
in healthcare and found that a combi-
nation of organisational support, knowl-
edge sharing and community building is 
necessary to create a successful envi-
ronment for innovation.

Supervision Kraal, J.J., Kleinsmann, M.S., 
Sattele Gunther, V.
Partner UNAM (National Autonomous University 
of Mexico)
Programme Strategic Product Design
Methods Case Studies, Comparative Study, 
Stakeholder Interviews, Workshop Sessions
Outcome Roadmap

Top Tactical roadmap 
as a final result
Middle Detail from the 
tactical roadmap
Bottom Analysis 
process from the 
workshop
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RUUD NAGTZAAM

 HUMANIZATION IN THE ICU 2021

Ruud designed a future vision and 
guidelines for the Erasmus MC to 
improve the ICU experience for pa-
tients and to use AI to benefi t these 
patients.

The Intensive Care Unit (ICU) of the 
Erasmus MC in the Netherlands is in-
terested in improving the ICU experi-
ence for both patients and stakehold-
ers around the patient. They are also 
interested in using artifi cial intelligence 
(AI) and data for the benefi t of ICU pa-
tients. This project aims to fi nd out how 
the experience for ICU patients can be 
improved and how AI can play a role in 
the ICU.

This thesis began with a research pro-
cess that consisted of investigating 
the needs of ICU patients through in-
terviews and observations, exploring 
the different stakeholders that may in-
fl uence the ICU, and trends that may 
shape the future of the ICU. This led 
to the creation of a description of the 
needs and capabilities of ICU patients, 
a vision of the future and a roadmap to 
the desired future. 

The research in this thesis has led to the 
development of a website with design 
guidelines and a future vision for the 
Erasmus MC. It enables them to pro-
vide humane care within the context of 
the ICU, using intelligent systems such 
as artifi cial intelligence. The website 
presents all this for both medical design 
students and healthcare innovators.

Supervision Ozcan Vieira, E., Niforatos, E., van 
Bommel, J.
Partner Erasmus MC
Programme Strategic Product Design
Methods Historical analysis, Observations, 
Stakeholder map, User Interviews, Value Map-
ping
Outcome Future Vision, Guidelines, Website

Top The landing-page 
of the website
Middle Three of the 
six design guidelines 
to make the ICU more 
humane
Bottom Dehumaniz-
ing and humanizing 
of intensive care unit 
patients

15
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 MARTHA POMME KUIJPERS

 A SHARED 2030 VISION FOR PERINATAL CARE 2020

Martha set out to create a shared 
vision for the future of the neonatal 
unit and designed a change map to 
get there.

The neonatology department at Am-
sterdam UMC faces the challenge of 
providing the best possible care for pre-
mature babies and their families. This 
can be a diffi cult and stressful time for 
families, so the department wants to 
create a shared vision for the future that 
includes child and family-centred care. 
This will help to create a common pur-
pose and understanding among staff 
and improve the quality of care for fam-
ilies.

The aim of this thesis was to create a 
common understanding of the future of 
the recently merged neonatology de-
partment of the Amsterdam UMC. This 
was achieved by analysing the internal 
and external environment, talking to 
stakeholders and co-creating a shared 
vision and change map with staff. An in-
novation strategy was also developed, 
with ideas for change validated with rel-
evant stakeholders.

The outcome of this study was a shared 
vision of 2030 for neonatal intensive 
care, a shared path to 2030 for neo-
natal intensive care with planned and 
proposed changes, and an innovation 
strategy with several ideas (proposed 
changes) that will be validated internally 
with several nurses and parents of pre-
mature babies.

Supervision Talsma, L.M., Simonse, L.W.L., 
Bluemink, R.G.H.
Partner Amsterdam UMC
Programme Strategic Product Design
Methods Creative session, Expert Interviews, 
Expert evaluation, Stakeholder map
Outcome Roadmap

Top The new ICN 
(corporate) department 
vision
Middle Cutout from 
the Vision 2030
Bottom Example of a 
‘how-to card‘, used in 
the ideation session 
with students
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 THE RXF: RESEARCH ON GENETIC DISEASES 2020

NATASA RIKALO

Natasa has designed a modular au-
tomated system to meet the chang-
ing needs of induced pluripotent 
stem cell reproduction. R - the rePro-
grammeming unit, X - the expansion 
unit and F - the freezing unit.

Human induced pluripotent stem cells 
(hiPSCs) offer the potential to model 
human disease and study its behaviour. 
They help scientists trace the early 
events that lead to disease. Because 
of their properties, these cells can be 
used to create any cell in the body, and 
because they are derived from patient 
cells, they can potentially be manipulat-
ed to correct disease-causing defects 
and to create healthy cells for transplan-
tation. The process of creating hiPSCs 
is time-consuming and requires skilled 
technicians. Automating this process 
would help meet the growing demand 
for these cells.

The process of producing IPSC cell 
lines has been studied to identify func-
tional requirements. The results of this 
analysis were combined with obser-
vations of the daily activities and work 
organisation in the laboratory, which 
helped to understand the human fac-
tors required in biological production. 
An extensive comparative analysis of 
other automated systems was carried 
out to identify the system structure that 
would best meet the production needs 
of the IPS Core Facility. Further analy-
sis and refocusing was undertaken on 
the fi nal components required to meet 
the functional needs of the cell produc-
tion process.

The system consists of a combination of 
three modules, each responsible for a 
segment of the production reProgram-
meming process. All the steps are car-
ried out inside class 2 safety cabinets 
to ensure protection against contamina-
tion, while attention is paid to the control 
problem by providing a clear overview 
of the process. The result is a maximum 
annual throughput of 1000 IPSC lines. Supervision Bozzon, A., Ghazvini, M., Goos-

sens, R.H.M.
Partner Erasmus MC
Programme Integrated Product Design
Methods Expert evaluation, Focus Group, Ob-
servations, Stakeholder Interviews
Outcome Product Service System

Top Final concept 
render of the RXF
Middle Initial different 
layout options
Bottom Modules can 
be operated separately 
as well as combined

15
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COEN ROORDA

 HEALTH CARE INNOVATION BY DESIGN 2021

Coen proposes a framework for 
rapid and engaging innovation us-
ing the design thinking process for 
healthcare providers. 

One of the Dutch University Medical 
Centres (UMC) wants to become an in-
novative leader in healthcare. However, 
the organisation faces many problems 
during the act of innovation. As the or-
ganisation struggles to locate, describe 
and address the problems it faces, a re-
search project was set up to provide the 
organisation with new tools to properly 
organise innovation.

The fi rst step was to gather information 
to understand the problem and poten-
tial solutions through literature review 
and interviews. The next step was to 
defi ne the problem and the scope of 
the solution, which was summarised in 
the design brief. The third step was to 
develop the solution, which was done 
through literature review and qualitative 
research.

A framework for innovation was cre-
ated, the 4V model. This can be used 
to shape the early stages of the inno-
vation process. It is based on design 
thinking and provides a language to 
discuss the early stages of innovation. 
The model divides the fi rst half of the 
innovation process into four stages: 
vangen (catch), vragen (gather), vor-
men (create) and verbinden (connect). 
The vangen stage is about capturing all 
the ideas, problems and opportunities 
that exist in the organisation. The vra-
gen stage is about interacting with the 
future user to clearly defi ne the problem 
and problem context. The vormen stage 
is about generating as many ideas as 
possible for the defi ned problem. By in-
volving as many stakeholders as possi-
ble. The connect stage is about testing 
prototypes of the most promising ideas 
with real users.

Supervision Brinkman, C., Smulders, F.E.H.M.
Partner A Dutch University Medical Centre
Programme Strategic Product Design
Methods Boundary Objects, Stakeholder Inter-
views
Outcome Framework

Top The four different 
stages in the frame-
work for innovation
Middle The presen-
tation deck created to 
stimulate innovation
Bottom Cutout from 
the roadmap 

15
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DAGKO: THE DATA-DRIVEN WAY TO IMPROVE CARE 2020

LENNART SCHUT

Lennart designed a software service 
to help patients triage themselves 
and guide them to the best next step 
in relation to their complaint and 
medical history.

The current pandemic has drastically 
changed the primary care environment. 
Suddenly, GP practices had to adopt 
more digital or ‘remote care’ methods to 
continue interacting with patients. This 
was reflected in a sharp increase in 
telephone consultations and practices 
using video calls for the first time.

The final project followed the roadmap-
ping process, starting with an analysis 
consisting of a literature review, qual-
itative interviews and observations. 
During the research, caregivers and pa-
tients were thoroughly analysed to look 
for trends and wishes regarding (digital) 
primary care. Together with a technolo-
gy scout, an ideation was carried out to 
look for suitable solutions. In the end, 
a final concept was selected and de-
veloped into a strategy and a new user 
journey.

The final project resulted in the devel-
opment of DagKo: a software service 
that helps patients to triage themselves 
and guides them to the best next step 
in relation to their complaint and medi-
cal history. The service uses data from 
previous patients with similar situations 
to analyse the most efficient and effec-
tive methods in a specific situation. In 
addition, new consultation options are 
being added to enhance the right care 
in the right situation. These additions 
consist of a data-driven virtual doctor, 
a monitoring Programme and an on-call 
doctor service.

Supervision Kattenberg, C.K., Simonse, L.W.L., 
Heur, R.J.H.G. van.
Partner Integrale Zorggroep Eerstelijn Rijnmond
Programme Strategic Product Design
Methods Patient Journey, Stakeholder Inter-
views, Validation
Outcome Roadmap

Top DagKo patient 
roadmap
Middle Image of the 
future vision
Bottom Clustering of 
the insights

15
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CARLA STRASSER

MEANINGFUL DIGITAL TWINS IN HEALTHCARE 2021

Carla developed nine guidelines to 
complement the development and 
create a more user-centred and 
meaningful Digital Twin.

One of the biggest challenges in health-
care is the lack of prevention. Diseases 
are often not detected until they have al-
ready damaged the body. This is expen-
sive and difficult to treat. Digital twins 
(DT) are widely used in engineering for 
predictive maintenance and to check 
the parameters of physical targets to in-
crease efficiency and optimise process-
es. A DT consists of three main factors: 
a physical object, its virtual representa-
tion and a continuous data stream be-
tween the two. In the healthcare sector, 
this could mean representing an entire 
human being with the potential aim of 
predicting a disease, taking the neces-
sary measures for prevention or identi-
fying optimal treatments. 

The aim of the thesis was to explore 
users’ values for a meaningful DT as 
an innovative technology. A six-step 
analytical approach was used to iden-
tify the values embedded in the (antici-
pated) diagnostic experience of the re-
spondents. The results showed that the 
meaningfulness of a DT is highly vari-
able and that a dynamic, personalised 
approach is needed to create and im-
plement a meaningful and responsible 
innovation for the user.

This thesis concludes with nine guide-
lines that can be a starting point for 
further reflection on responsible inno-
vation of a DT. Together they show that 
the meaningfulness of a DT is highly 
variable and that a dynamic, person-
alised approach is needed to create and 
implement a meaningful and responsi-
ble innovation for the user.

Supervision Boer, B. de, Bos-de-Vos, M., 
Mulder, S.S. 
Partner Pride and Prejudice project
Programme Strategic Product Design
Methods Brainstorming session, Expert Inter-
views, Stakeholder map, User Interviews
Outcome Guidelines

Top DT as “Back-up” 
and DT as “Judge”
Middle DT as “Bank”
Bottom Stakeholder 
map 

15
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BOAZ VENDERINK

  THE FUTURE OF HEALTHCARE IN BARCO 2019

Boaz created a design roadmap for 
Barco’s Diagnostic Imaging division. 

The healthcare market is changing. 
Technologies such as Artifi cial Intel-
ligence (AI) and the increasing use of 
patient data are driving change. These 
developments will have a huge impact 
on the needs and roles of patients, doc-
tors and managers, and therefore their 
needs for Barco’s products. What is the 
most profi table, viable and sustainable 
future for Barco in this changing land-
scape?

The Design Roadmapping process 
began with creative trend research, 
including desk research and user inter-
views. The future values of the users 
(radiologists) were mapped in the value 
mapping phase, resulting in a future vi-
sion. With this future vision in mind, rel-
evant technologies were scouted and a 
time pacing strategy was conducted. All 
these elements were brought together 
in an idea mapping session. This ses-
sion formed the basis for the product/
service layer of the roadmap and con-
cluded the idea mapping phase. 

The result of the project was the Design 
Roadmap, which provides a tactical 
plan for design innovation to turn a fu-
ture vision into reality. It can provide a 
quick overview of the general plans, the 
values addressed and the overall strat-
egy for people who are not yet involved. 
In addition to providing an overview, a 
roadmap supports an organisation’s in-
novation strategy.

Supervision Kobus, C.B.A., Wijmeersch, G. van, 
Simonse, L.W.L.
Partner Barco NV
Programme Strategic Product Design
Methods Idea Mapping, Personas, Trend Patter-
ens, User Interviews, Value Mapping
Outcome Roadmap

Top Barco employee 
rating the patterns on 
strategic fi t
Middle Detail of the 
fi nal roadmap
Bottom Participants 
ideating in the fi rst 
session

15
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EVELINE VERSCHUEREN

Eveline created a roadmap for The 
Box, which aimed to reduce the 
workload of the care team. The Box 
is a package of different devices for 
taking measurements at home.

Patients with chronic conditions require 
frequent monitoring and a large care 
team. The Box is an innovation devel-
oped by LUMC to reduce the burden on 
both patients and hospital staff by mak-
ing the monitoring process easier for 
patients and providing more data for the 
care team. However, the implementa-
tion of The Box has not been success-
ful in reducing the burden on the care 
team as it is mostly used for remote 
monitoring and not to support the care 
team. The aim of this project is to create 
a proposal for The Box that addresses 
the burden on the care team.

This project began with research into 
healthcare professionals’ experiences 
of The Box to identify potential chal-
lenges and barriers to scaling. This was 
done through interviews, observations 
and desk research. Secondly, based 
on the fi ndings of the research, a future 
vision and roadmap will be developed 
to recommend how the challenges and 
barriers can be overcome.

The roadmap identifi es opportunities 
for continuous prototyping and scaling 
strategies for The Box from prototype 
level to a mature healthcare proposition. 
The roadmap focuses on the changes 
that need to be made to create an inte-
grated healthcare solution that focuses 
on ‘unburdening’ staff.

Supervision Snelders, H.M.J.J., Raijmakers, 
J.H.M., Kleinsmann, M.S., Pannunzio, V.
Partner Cardiolab, Philips, LUMC
Programme Strategic Product Design
Methods Frame creation method, Observations, 
Stakeholder map, Thematic Analysis, User 
Interviews
Outcome Roadmap

Top The fi nal roadmap 
with its three horizons 
and future vision
Middle A detail from 
the roadmap
Bottom Stakeholder 
map
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VICTOR WIJN

  TOUCHLESS INTERACTION DURING SURGERY 2021

Victor created a roadmap for the fu-
ture of touchless interaction in im-
age-guided therapy procedures, mi-
nimising errors and time lost due to 
ineffi ciencies.

This dissertation project focuses on ex-
ploring the technological possibilities of 
touchless interaction in the medical en-
vironment of Image Guided Therapy. In 
this medical environment, touch-based 
interactions such as physical controls, 
touchscreens and mice are often prob-
lematic when hands are busy treating 
the patient. Hygiene constraints also 
play a major role, hampering touch-
based interactions through the use 
of gloves, lengthy cleaning protocols, 
plastic covers over touchscreens and 
controls, and so on. This can lead to 
ineffi ciencies and errors caused by col-
leagues performing the interaction.

The project used design roadmapping 
theory to create a strategic roadmap for 
implementing touchless UI innovations 
in healthcare. This was done through 
an iterative process that combined the 
double diamond design methodolo-
gy with Philips’ resources and vision. 
First, the current situation was analysed 
through desk research, video observa-
tion, workshops and interviews. This led 
to an envisioned future for IGT. A future 
vision for Philips was created and areas 
of opportunity were scoped. 

Victor created a roadmap to help Philips 
align its Image Guided Therapy (IGT) 
offerings with the evolving healthcare 
landscape and related technologies. 
This will enable the company to provide 
optimal care for patients undergoing 
minimally invasive medical procedures. 
The roadmap provides insights and 
guidance on how to implement touch-
less UI innovations in this healthcare 
domain.

Supervision Li, M., Goossens, R.H.M., Buil, V.
Partner Philips Experience Design
Programme Strategic Product Design
Methods Design Roadmapping, Semi-structured 
Interviews, Video Analysis, Workshop Sessions
Outcome Roadmap

Top A snapshot from 
the roadmap display-
ing the future vision for 
Philips
Bottom The inter-
action of the Virtual 
Assistant concept

15
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YU ZHANG

Yu designed a data collector to col-
lect chest compression data during 
out-of-hospital cardiopulmonary re-
suscitation (CPR) for the Helicopter 
Emergency Medical Service (HEMS). 

The HEMS crew is planning to conduct 
research into the delivery of extracor-
poreal cardiopulmonary resuscitation 
(ECPR) during out-of-hospital cardi-
ac arrest (OHCA). ECPR is a method 
of resuscitation in which the patient’s 
blood is pumped through a machine to 
oxygenate the blood supply. Time and 
chest compression data need to be col-
lected to further research the potential 
of ECPR treatment. 

Yu divided the design process into 
four distinct cycles. First, the context 
was analysed through desk research, 
interviews and observations and sum-
marised in several timelines and sce-
narios. This led to a concept proposal 
that was evaluated by experts. Second, 
the required electronics and data sys-
tems were analysed and scoped. Third-
ly, the usage process was analysed and 
the usage scenario was developed to-
gether with a concept for the product’s 
housing. A working prototype was built 
and extensively evaluated in a simulat-
ed context. 

The CPR Data Collector is designed for 
the HEMS team to collect chest com-
pression data during OHCA cases. It 
is connected to the CorPatch - a med-
ical sensor brought by the HEMS team 
to collect and store data, and upload 
data directly to Google Sheets via Wifi . 
There are three data collectors for each 
HEMS team: red for backup, blue for the 
car rescue backpack and yellow for the 
helicopter rescue backpack. The CPR 
data collector is accurate in data col-
lection, quick to set up and durable in 
OHCA rescues with a battery life of over 
a week. This helps the HEMS team re-
search and change the way they work.

Supervision Dos Reis Miranda, D., Goossens, 
R.H.M., Heur, R.J.H.G. van.
Partner Erasmus MC
Programme Integrated Product Design
Methods Basic Design Cycle, MoSCoW prioriti-
zation, Timeline, User Scenarios
Outcome Product Service System

Top The components 
of the fi nal design
Bottom The working 
prototype of the data 
collector
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DESIGN FOR
 WELL-BEING

119

In an era in which the implicit assumptions of economic expansion driven by 
materialistic ideologies are being increasingly questioned, design can provide an 
answer. Materialism has been shown to have far-reaching social and environmen-
tal costs; there is an urgent need for societal wellbeing.

Designers are currently exploring new, long-term sustainable ideologies that fo-
cus on well-being at the level of individuals, communities, and societies. Traditional 
design for well-being generally focused on attempts to reduce ill-being. For exam-
ple, designers explored how to avoid exclusion and how to minimise the wellbeing 
impact of illness or disabilities.

Current initiatives extend this landscape by exploring how design can contribute 
to positive wellbeing. Designers now seek to harness the power of diversity and 
aspire to support people in their pursuit of happiness and harmony.

Pieter Desmet — Professor of Design for Experience at the Faculty of Industrial 
Design Engineering, with an interest in understanding why and how design evokes 
emotion.

“NOW THAT THE WEIGHT OF HAPPINESS 
IN HUMAN DEVELOPMENT HAS BECOME 
A GLOBAL TOPIC OF INQUIRY, DESIGN IS 
TAKING AN EXCITING TURN TOWARDS THE 
SUSTAINABLE WELL-BEING OF INDIVIDUALS, 
COMMUNITIES, AND SOCIETIES”
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 PHYSICAL WELL-BEING IN THE WORKPLACE 2021

MICHAL ADAR

Michal designed the BMDesk app, 
a digital product designed to help 
working adults reduce their seden-
tary behaviour by becoming more 
aware of its effects on their bodies 
and minds.

The sedentary nature of the workplace 
is a major concern. Many companies are 
now replacing the standard desk with 
sit-stand desks. Unfortunately, even as 
more companies introduce these desks 
into the workplace, many studies show 
that there is a lack of utilisation among 
working adults. This under-utilisation is 
due to a lack of awareness of the effects 
of sedentary behaviour, a lack of social 
support among colleagues and a lack of 
awareness of body and mind. 

The project began with literature and 
user research to better understand the 
current context of sedentary behaviour 
and the workplace. Findings from inter-
views, trend research and auto-ethno-
graphic research led to the creation of 
a design direction and project boundar-
ies. 

The fi nal product was the BMDesk app 
and controller, a digital and non-digital 
product designed to help working adults 
reduce their sedentary behaviour by 
making them more aware of its effects 
on their bodies and minds. The product 
reminds users when it is time to self-
check in and see how their body and 
mind are feeling. Once the user has 
fi nished, the app provides personalised 
tips on how to adjust their sit-stand desk 
to help them feel better and optimise 
their work experience.

Supervision Keyson, D., Bruin, R. de.
Programme Integrated Product Design
Methods Autoetnographic Research, Market 
segmentation, Persona, Storyboard
Outcome Product Service System

Top An overview of the 
BMDesk product-ser-
vice system
Bottom A potential 
user scenario

16
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WIKKE ALPHENAAR

  THE NICU NEIGHBOURHOOD 2019

Wikke wanted to create a stress-free 
experience for parents in the Inten-
sive Care Neonatology (ICN) depart-
ment at Amsterdam UMC.

The challenge was to design a concept 
that would improve the experience of 
parents in the Intensive Care Neonatol-
ogy (ICN) of the Amsterdam UMC. The 
experience in the ICN can have a strong 
impact on parents’ well-being and 
sometimes even lead to post-traumatic 
stress disorder (PTSD). Therefore, this 
project focused on creating a low-stress 
experience for parents.

The process of this project began with 
extensive research into the experi-
ences of parents in the ICN. From this 
research, the needs of parents were 
identifi ed and used to create the NICU 
Needs Model. This model was used 
to create a vision for the future of the 
ICN. This vision was used to design 
three conceptual elements: The Lamp, 
the NICU Mailbox and the Writing Wall. 
These elements were evaluated with 
parents to get feedback for further de-
velopment.

The NICU Neighbourhood concept 
consists of three elements: The Lamp, 
the NICU Mailbox and the Writing Wall. 
The Lamp acts as a check-in and a 
non-verbal link between parents and 
medical staff. The NICU Mailbox cre-
ates a moment of calm in the Single 
Bed Unit (SBU) and gives parents a 
sense of knowledge and reassurance 
by providing them with information and 
an accessible means of social contact. 
The Writing Wall ensures that the ba-
by’s name is written on the glass door 
of the SBU for a greater sense of own-
ership. Together, these elements create 
a stress-free parenting experience.

Supervision Elsbeek, E., Romero Herrera, N.A., 
Beekman, Q.
Partner Amsterdam UMC
Programme Design for Interaction
Methods Cultural Probes, Generative Interviews, 
Roleplaying
Outcome Set of Interventions

Top The lamp offers 
a check-in every time 
the parents arrive or 
leave
Middle The Mailbox 
sends diary updates 
about the moments the 
parent is not present
Bottom The Writing 
Wall enables you to 
personalise the SBU

16
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 FEEL GOOD: SOUND TO REDUCE STRESS 2020

MERT BEREKET

Mert designed Feel Good, a sound 
experience design that combines 
the science of sleep, psychology, 
sound design and technology into 
an integrated form of listening that 
reduces stress.

Sleep is an essential restorative mech-
anism for our health and well-being, 
and sleep deprivation can lead to phys-
ical and mental health problems and 
reduced quality of life. Our behaviour 
and daily routines can have a huge im-
pact on sleep quality, and the majority 
of sleep disturbances are caused by our 
routines and, in non-pharmacological 
cases, resolved by behavioural thera-
pies.

The project investigated sleep and 
stress management techniques with 
the aim of creating a sound experience 
that could help induce sleep and reduce 
stress. Following a literature review, 
qualitative research with target groups 
and design exploration, the focus was 
on creating an algorithm that would or-
chestrate a meaningful sleep-inducing 
and stress-reducing listening expe-
rience. The concept was then tested 
with users to assess its impact on sleep 
quality, relaxation and well-being.

The result is a sound experience design 
that helps optimise sleep by reducing 
stress and evoking positive memories. 
It is designed to be used with a Philips 
SmartSleep headband, a personal 
wearable device that uses biofeedback 
and sound to improve sleep quality. The 
sound experience is personalised and 
constantly changing, and is designed to 
help the listener fall asleep by shifting 
their thoughts to a positive refl ective 
state.

Supervision Ozcan Vieira, E., Latul, J., Sonne-
veld, M.H.
Partner Philips
Programme Design for Interaction 
Methods Expert evaluation, Persona, Prototyp-
ing, Stakeholder Interviews, User Tests
Outcome Interaction

Top Structure of the 
listening experience
Middle Integration into 
exciting Philips mobile 
application
Bottom Concept 
development

16
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AYUSHI CHAUDHARY

  LIFE IN THE LIGHT OF MORTALITY 2021

Ayushi designed Bloom, an artefact 
that can be used during a session to 
encourage refl ection on life in the 
light of mortality. 

Humans have a natural tendency to 
avoid or deny their mortality, which can 
lead to many negative consequences 
such as anxiety, fear and avoidance of 
important life conversations. However, 
recent evidence suggests that becom-
ing more aware of our mortality can lead 
to many positive outcomes, such as in-
creased well-being, a stronger sense of 
self and greater meaning in life. The aim 
of this project is to develop a tool to help 
people refl ect on their lives in the light 
of mortality.

This project followed a research through 
design approach. First, open-ended in-
terviews and literature reviews were 
conducted to understand our views on 
mortality. This was followed by a con-
text-mapping session and a generative 
session. Three rounds of exploration 
were conducted and three different iter-
ations were evaluated. All insights led 
to the creation of a fi nal artefact called 
Bloom. 

Bloom is a product; an assortment of 
a lotus fl ower and its 9 leaves. The lo-
tus fl ower contains several cards and 
an instruction to prime people for the 
concept of mortality. It’s designed to 
stimulate and enhance ‘refl ection on 
life’ in the light of mortality awareness. 
Bloom is an artefact that is part of a 
Programme offered by the Art of Living 
Foundation and is therefore designed to 
be used in combination and as part of 
that Programme.

Supervision Singh, A., Sonneveld, M.H.
Partner Art of Living foundation
Programme Design for Interaction
Methods Research Through Design, Context 
mapping, Generative Sessions, User Interviews, 
User Scenarios
Outcome Interaction

Top The Bloom 
artefact 
Middle An early rapid 
prototype of the Bloom 
concept
Bottom The fi rst petal 
of the fl ower is fl ipped 
to invite interaction

16
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BOOK OF ANSWERS 2021

QI CHEN

Qi designed a toolkit called ‘Book of 
Answers’ to support Chinese teen-
agers who have lost their parents.

In China, hospice care is often focused 
on the patient, neglecting the needs of 
the family. When families face the loss 
of a loved one, they may not receive the 
support they need to cope with their 
grief. This can lead to negative physical 
and mental health outcomes. The aim 
of this project is to support the psycho-
logical needs of Chinese teenagers fac-
ing the loss of a loved one.

The research process included inter-
views with bereaved adolescents, par-
ticipatory observation and generative 
sessions with various stakeholders. The 
research aimed to identify the psycho-
logical needs of bereaved teenagers 
and develop a toolkit to support them.

This resulted in the design of ‘Book of 
Answers’, a toolkit to support Chinese 
teenagers who have lost their parents. 
The toolkit consists of a book and a set 
of cards. The book contains informa-
tion about bereavement and grief, as 
well as tips on how to express kindness 
to bereaved teenagers. The cards are 
designed to be used by classmates to 
create a ‘book of answers’, a collection 
of comfort cards created by classmates.

Supervision Higashi, M., Sonneveld, M.H.
Programme Design for Interaction 
Methods Generative Sessions, Netnography, 
Prototype Evaluation, Stakeholder map, Story-
board, User Interviews
Outcome Booklet

Top The fi nal pro-
posed concept for the 
booklet 
Middle The desired 
interaction fl ow in the 
stakeholder map
Bottom Part of the 
storyboard created to 
explain the concept

16
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ZIXIAN CHEN

  FORNET: WELL-BEING AT WORK 2021

Zixian designed an application that 
measures social well-being in the 
workplace by collecting anonymous 
opinions from employees and track-
ing the data over time.

Working from home has made us aware 
of our need for positive social interac-
tions with colleagues. Social well-being 
at work can improve mood and produc-
tivity, yet it is often neglected. This proj-
ect explores the need for a tool that can 
measure social well-being in the work-
place, and ultimately help improve it.

Desk research and participatory re-
search were combined to identify and 
defi ne the problem. Insights from both 
studies were synthesised to defi ne the 
design problems and propose a con-
sistent design vision to address these 
problems. A list of design requirements 
was created to initiate concept ideation. 

The outcome of the project is a tool that 
aims to measure social well-being at 
work by collecting anonymous opinions 
from employees. The tool is designed 
to be context sensitive so that it can be 
adapted to different local contexts and 
meet the needs of different stakehold-
ers. The tool consists of an app called 
Forenet and a user manual for HR man-
agers. The app can be used to collect 
and track data on social well-being 
in the workplace over time. The user 
manual provides guidance to HR pro-
fessionals on how to use the app to im-
prove social well-being at work.

Supervision Boeijen, A.G.C. van, Colenberg, 
S.E.
Programme Strategic Product Design
Methods Basic Design Cycle, Context Variation 
by Design
Outcome Mobile Application

Top The Forenet 
Application allows to 
complain or share joy 
Middle The three 
grows with social 
well-being
Bottom Get support 
from co-workers and 
improve the commu-
nity

16
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 CARETUNES FOR FAMILIES 2020

CHEN CHOU

Chen designed CareTunes for Fam-
ilies, a product-service system that 
connects ICU patients and their fam-
ilies through music.

Families of ICU patients often experi-
ence distress and anxiety. They have 
a need for information, closeness, re-
assurance, hope, control and support. 
These emotional and social needs point 
to a need for greater connectedness, 
especially when the family is outside 
the hospital. 

A series of literature reviews and qual-
itative user research were undertaken. 
Several stakeholder interviews were 
conducted. The needs of families were 
defi ned and the value of music identi-
fi ed. The design also went through sev-
eral iterations, inspired by insights from 
user testing and expert interviews.

The project found that music can create 
connectedness and enhance positive 
emotions in families of intensive care 
patients. The resulting product-service 
system allows patients and families to 
connect through music streaming or 
music messages. The music in the de-
sign is automatically generated by the 
system and consists of a theme melody 
of the patient, which increases intimacy 
and connectedness, and several other 
tracks, which are linked to different data 
sources such as heart rate, brain waves 
and movements, creating variations in 
the music and a sense of realism.

Supervision Helm, A.J.C. van der, Ozcan Vieira, 
E.
Partner Critical Alarms Lab
Programme Design for Interaction 
Methods Brainstorming session, Questionnaire, 
Rapid Prototyping, Stakeholder Interviews, Stake-
holder map, User Tests
Outcome Product Service System

Top Music streaming 
in the app 
Middle Recording and 
sending voice messag-
es in the app
Bottom Music design: 
The multiple tracks 
that build the music 
together

16
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BEN DE JONG

EVA: ENHANCING WELL-BEING VIA APPRECIATION 2020

Ben designed a name-learning 
tool and information on how to ap-
proach colleagues to improve social 
well-being in flex offices.

The quality of relationships between 
colleagues is linked to social well-being 
in the workplace. This project looked at 
how the introduction of flex-offices can 
affect these relationships, and found 
that they often lead to a reduced sense 
of belonging. Acoustic privacy is one 
way of trying to counteract this, but it is 
not a cure-all.

The project began with research into the 
effects of the flexible office, focusing on 
relationships between employees and 
their sense of belonging. It continued 
with a design to enhance this sense 
of belonging. Through an iterative ap-
proach, several design interventions 
led to a design where people receive 
a link when a meeting is set up and 15 
minutes before the meeting, with a tool 
to learn the names and information on 
what to approach these people about.

The final design is called EVA: Enhanc-
ing well-being Via Appreciation and 
consists of several elements. The first 
element is the naming exercise com-
bined with information about what you 
can ask people for.

Supervision Ent, A. van der, Tromp, N., 
Jaskiewicz, T. 
Partner Gemeente Delft
Programme Design for Interaction
Methods Observations, Prototyping, Question-
naire, Stakeholder Interviews, User Interviews, 
User Tests, Validation
Outcome Application

Top EVA app flow
Middle Clicking on the 
eye icon reveals one 
letter, while clicking on 
the photo displays the 
full first name
Bottom Subse-
quent clicks reveal 
information on how to 
approach this person
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 EMMA DE ZEEUW

 MOZAÏEK: PATIENT WELL-BEING 2021

Emma transformed the hospital’s 
activity room into a space where 
children could control their own play 
environment, express their personal 
creativity and improve their well-be-
ing.

Children with chronic illnesses often 
spend a lot of time in hospital. This can 
have a negative impact on their well-be-
ing. The aim of this project was to de-
sign a space in the hospital that would 
improve the well-being of paediatric pa-
tients.

A literature review was conducted to 
identify the three main factors that in-
fl uence children’s well-being during 
hospitalisation: social relationships, 
physical environment and daily routine. 
Contextual research was then conduct-
ed with four different groups in the hos-
pital: children in the children’s theatre, 
parents in the Ronald McDonald living 
room, medical staff in the paediatric de-
partment and members of the children’s 
council. A design brief was developed 
based on the fi ndings of the literature 
review and contextual research. An idea 
generation session was then organised 
with the children’s council to generate 
ideas, which were later abstracted into 
design categories and values, and used 
to develop two initial concepts.

The intervention consists of a redesign 
of the activity room in the Wilhelmina 
Children’s Hospital in Utrecht, called 
Mozaïek. The design focuses on chil-
dren’s free, independent exploration 
and play, giving children the opportu-
nity to control their own play environ-
ment with geometric light-weight blocks 
or to fi nd their own place in cavities in 
the wall. It stimulates social interaction 
among children through a semi-trans-
parent play wall and allows them to ex-
press and leave their personal creativ-
ity, thereby increasing their well-being.

Supervision Gielen, M.A., Stappers, P.J.
Partner Wilhelmina Children’s hospital
Programme Design for Interaction
Methods Expert Interviews, Generative Ses-
sions, Prototype Evaluation, Stakeholder map, 
User Interviews
Outcome Experience

Top The prototype 
being tested by two 
children in the context 
Middle Possible play 
scenarios
Bottom One of the 
drawings that was 
made during a genera-
tive session

16
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DANIËL HESSELMAN

Daniël suggested tips, guidelines 
and inspiration for modifying the 
home and work environment to im-
prove students’ well-being at work.

During the ongoing COVID-19 pandem-
ic, students have diffi culties working 
from home. Particularly those living in a 
single roomed house, where they have 
to fi nd ways to separate work and per-
sonal life, while signals from different 
activities are mixed in a single room. 
The aim of this project is to help TU 
Delft students improve their work-relat-
ed well-being. 

The process started with context map-
ping. Observations of student rooms 
were documented in panoramic images. 
This was followed by a literature review 
on room partitioning and the second 
room effect. This was then translated 
into several concepts that fi t the context 
of the student room. 

The aim of this work was to inspire stu-
dents to create the perception of a sec-
ond room to work from at home. Tips 
and inspiration for modifying the home 
working environment were collected 
and shared with students through sev-
eral platforms. Students were inclined 
to change their home-working environ-
ment, thereby improving work-related 
well-being. A booklet was produced 
with tips on how to improve work-relat-
ed well-being in a single room.

Supervision Lomas, J.D., Vink, P.
Programme Design for Interaction 
Methods Observations, Questionnaire, User 
Interviews
Outcome Guidelines

Top The three 
clusters of tips that 
were shared amongst 
students
Middle Observations 
of several student 
working rooms
Bottom Concept 
sketches of room 
modifi cations



130

D
es

ig
n 

fo
r w

el
l-b

ei
ng

 
16

MATTHIJS HUIJBREGTS

CINEPAL: WELL-BEING DRIVEN STREAMING 2019

Matthijs designed Cinepal, the proj-
ect provides a new platform that en-
ables people to find and experience 
media entertainment packages that 
are meaningful to them.

People want to be happy and often look 
to media entertainment as a way to 
achieve this. However, current services 
fail to support them, or even actively 
work against them, with manipulative 
media platforms that put the goals of 
the service ahead of the goals of the 
people who use them. This creates a 
world of regret rather than happiness.

First, the project looked at what happi-
ness is and how media entertainment 
can contribute to it. Second, it anal-
ysed current platforms to understand 
why they exist and how they are de-
signed. The conclusion was that current 
streaming platforms are designed to 
maximise media consumption, resulting 
in an over-focus on short-term pleasure 
(hedonia) at the expense of eudaimonia 
and therefore people’s long-term happi-
ness. Finally, a future context of 2020 
was outlined through extensive analy-
sis of academic literature, trend reports 
and websites, and interviews. The re-
sult was three meta-factors that de-
scribe the world of 2020 as “embracing 
the mindful pursuit of meaningfulness”.

The project provides a new platform 
that empowers people to find and expe-
rience media entertainment packages 
that are meaningful to them. This was 
done by guiding them to articulate their 
intentions through trusted others and 
by increasing their mindfulness through 
6 steps. The platform also led to bet-
ter self-regulation of media behaviour, 
which contributed to people’s well-be-
ing.

Supervision Lomas, J.D., Hekkert, P.P.M.
Programme Design for Interaction
Methods Qualitative interview, Storytelling Re-
search, User Tests
Outcome Platform

Top Homescreen of 
the streaming platform
Middle Service layouts 
concepts 
Bottom “two-alter-
native forced choice” 
decision making
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IRENE KINGMA

ZACHTE WACHT: SUPPORT FOR CSN PARENTS 2021

Irene developed a concept to pro-
mote long-term social support for 
parents of children with special 
needs (CSN). 

When a child with special needs is born, 
the lives of radically changes the lives 
of all family members, and their family 
culture. It is essential for the well-being 
of the parents that they feel connected 
to the people around them, that their 
basic human needs are met, that they 
maintain their connection to the culture 
around them and that they are support-
ed in the many challenges they face.

The research process consisted of in-
terviews with experts and CSN parents 
and context mapping research. This 
resulted in the development of 3 over-
views of information - the Opportuni-
ties Framework, the Values Framework 
and the Practical Experiences and At-
titudes. These provide insight into the 
different levels of capacity CSN parents 
want from others, the values that influ-
ence them and the practical challenges 
they face.

The research has produced three 
overviews of information that can help 
designers create solutions that better 
meet the needs of CSN parents: the 
Framework of Possibilities, the Frame-
work of Values, and the Practical Learn-
ings and Attitudes.Irene’s final design 
is a DIY booklet for CSN parents that 
encourages them to be kind to them-
selves, to think about what they need to 
stay on their feet in the long term, and to 
create their own support circle.

Supervision Boeijen, A.G.C. van, Schot, M., 
Stappers, P.J.
Partner Ontzorghuis
Programme Design for Interaction
Methods Brainstorming session, Context map-
ping, Expert Interviews, Stakeholder Interviews, 
Workshop Sessions
Outcome Booklet, Framework

Top Illustration pre-
senting the aim of the 
project 
Middle The booklet kit 
Bottom The CSN par-
ents that participated 
with their mantras
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 MOOD BOOTH: NORMALISING MENSTRUATION 2019

WIES KRUISDIJK

Wies designed the Mood Booth, a 
room centrally located in each uni-
versity where menstruating stu-
dents can retreat to help them reg-
ulate their moods in a healthy way.

The problem this project seeks to ad-
dress is the negative experience of 
menstruation for university students. 
This is caused by the pain, discomfort 
and mood swings caused by hormones. 
The project aims to design a product 
that will help students to manage their 
negative moods in a healthy way by us-
ing resilience-focused mood regulation 
strategies.

The study conducted interviews, focus 
groups and distributed awareness leaf-
lets to university students to collect data 
on menstruation and menstrual experi-
ences. The study found that the worst 
aspects of menstruation are generally 
considered to be the physical discom-
fort, and that students cope with this 
discomfort in different ways. The study 
also found that students think deeply 
about their menstruation and its impact 
on their mood and daily life.

The outcome of this project is the de-
sign of the Mood Booth, a space cen-
trally located in each university where 
menstruating students can withdraw 
and perform a ritual based on the two 
resilience-focused mood regulation 
strategies most valuable to most men-
struating women: embrace (embracing 
and accepting moods) and detach (dis-
tinguishing between self and mood and 
engaging in mindfulness).

Supervision Pasman, G., Desmet, P.M.A.
Programme Design for Interaction 
Methods Cultural Probes, Focus Group, Qualita-
tive interview, Questionnaire
Outcome Experience

Top Overview of the 
interior
Middle First, second 
and third phase of the 
ritual
Bottom Exterior ren-
der of the Mood Booth

16
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GITTAN KUIPER

THE STRATEGY OF LIFE 2021

Gittan created a vision and strategy 
for The School of Life Amsterdam 
that would make self-development 
the norm in society.

Most people do not do self-develop-
ment and as a result do not live fulfilled 
lives. The School of Life Amsterdam 
is an organisation that helps people to 
get more out of their lives, but its target 
group is limited. This project aimed to 
change the way people look at self-de-
velopment and to make self-develop-
ment a norm in society.

A strategic design process was used 
to develop a vision and strategy for 
The School of Life Amsterdam. First, 
research was carried out in three di-
rections. 1. Self-development: Why is it 
important and what are the barriers to 
self-development? 2. The School of Life 
Amsterdam: What are its strengths and 
weaknesses, what opportunities can be 
identified? 3. (Potential) clients: Who 
are they and what do they think about 
self-development and The School of 
Life Amsterdam? The research was 
analysed and used to create a vision. 
Archetypes were then explored using 
a research through design method and 
four concepts were generated. 

The final project of The School of Life 
Amsterdam aims to make self-devel-
opment a norm in society by using The 
School’s community, people who are 
already involved in self-development. 
The community members will be given 
the knowledge and tools to interact with 
people who are not yet aware of the val-
ue of self-development or who are not 
yet doing self-development. The inter-
actions will be based on ‘we-develop-
ment’: Self-development as a means of 
creating deeper and more meaningful 
relationships. With more people doing 
self-development, the market for the 
School of Life Amsterdam will expand.

Supervision Tsuff, D., Baha, E., Price, R.A.
Partner School of Life Amsterdam
Programme Strategic Product Design
Methods Research-through-Design, Creative 
Sessions, Expert Interviews, Expert evaluation, 
Generative Interviews
Outcome Strategy

Top A connection card 
with a question 
Middle The future 
vision in which com-
munity plays an active 
role 
Bottom Vision for 
The School Of Life 
Amsterdam: growth as 
a shared responsibility

16
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 SELF-CARE AWARENESS THROUGH GAMING 2021

SUZANNE LAMPE

Suzanne designed a serious game to 
improve self-care for parents of chil-
dren with special needs.

Parents of children with special needs 
(CSN parents) often struggle to fi nd 
the right balance in their lives between 
managing all their responsibilities, car-
ing for their child with special needs and 
caring for themselves. As a result, they 
take less care of themselves by elimi-
nating their needs. The aim was to cre-
ate a serious game for parents of chil-
dren with special needs that could be 
played during retraite weekends. 

The project started with empathising 
with CSN parents through literature re-
view and context mapping sessions to 
understand how to raise awareness of 
self-care. This was followed by a study 
of serious gaming in general and how it 
could be used for CSN parents to raise 
awareness of self-care. 

The game Bekommerkom is a serious 
game for parents with children with spe-
cial needs. The aim is to raise aware-
ness of the importance of self-care 
and to give players a tool to refl ect on 
their own situation. The game is played 
in teams of two and each team has to 
complete different tasks. The tasks are 
designed to make the players refl ect on 
their own situation and come up with 
possible solutions to improve their self-
care.

Supervision Tassoul, M., Schot, M., Vegt, N.J.H.
Partner Ontzorghuis
Programme Design for Interaction 
Methods Three diamonds CPS model, Context 
mapping, PrEmo Cards
Outcome Game

Top The physical con-
cept of the Bekommer-
kom game proposal
Middle The digital 
game that was tested 
with potential users 
through Miro
Bottom Analysis of all 
the insights gained in 
the fi eld research

16
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LINA LI

 ENERGIZING SLEEP-DEPRIVED PARENTS 2019

Lina designed a self-improvement 
tool to suggest mindful and secular 
evening rituals for sleep-deprived 
parents.

In the digital age, we are busier and 
overloaded with information. This can 
lead to neglect and imbalance in per-
sonal energy management, especially 
for working parents with young children. 
Lina wanted to design an intervention 
that would help sleep-deprived parents 
restore their energy balance by paying 
more attention to daily rituals.

Through user research and context 
mapping with awareness brochures, 
four evening rituals were identifi ed that 
could help sleep-deprived parents to 
regain energy. The design goal was to 
create a modern, secular ritual for work-
ing parents with young children to man-
age their personal energy care at home 
in the evening.

The project resulted in the design of 
a self-improvement tool called Tada, 
which suggests mindful and secular 
evening rituals for sleep-deprived par-
ents. Tada uses two moments of fric-
tion: the hook model and the aesthetics 
of friction model. These moments of 
friction allow parents to refl ect on their 
energy levels, suggest personalised 
rituals and provide a positive message 
after the ritual is completed.

Supervision Weerdesteijn, J., Romero Herrera, 
N.A.
Programme Design for Interaction
Methods Positive Design Approach, AB testing, 
Context mapping, Harris Profi le, How-To ques-
tions, Prototype Evaluation
Outcome Mobile Application

Top The ritual sug-
gestion completion 
scenario 
Middle The landing 
screen for the Tada 
App 
Bottom AB testing 
with participants

16
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The global health challenges of the 21st century are daunt-
ing, but they also present an opportunity for designers to 
make a signifi cant impact on the health ecosystem. Design 
can act as a catalyst for change in public health, enabling us 
to address the root causes of systemic problems, envision 
new possibilities, prototype and test innovative solutions, and 
build a shared and tangible vision for a healthier future. 

Let's work together to develop inventive solutions that ad-
dress the complex and interconnected public health challeng-
es of our time. By pooling our knowledge, skills and resourc-
es, we can create user-centred solutions that promote health 
equity and improve global health outcomes. Whether you 
are an educator who wants to inspire the next generation of 
health designers, a student who wants to apply design skills 
to complex problems, a researcher who wants to explore new 
ways to address public health challenges through design, or 
a potential partner who wants to collaborate to create impact-
ful solutions, we invite you to join the Delft Design in Health 
community.

Visit medisigntudelft.nl to learn more about Delft Design in 
Health and how you can get involved.

DESIGN A 
HEALTHIER 
FUTURE 
TOGETHER
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DELFT DESIGN, 

medisigntudelft.nl

DISCOVER, 
DEFINE,
DEVELOP, 
ENGAGE, 
PARTICIPATE
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16  ATRIUM: WELL-BEING ON DIGITAL CAMPUS 2021

 HENRIQUE MONTEIRO REGO MEYRELLES

Henrique designed Atrium,  a well-in-
formed digital platform designed to 
reduce the friction of initiating so-
cial interactions between university 
peers.

The absence of university campuses 
due to the COVID-19 pandemic has led 
to a decrease in social interactions and, 
as a result, a decrease in well-being for 
many students. There is a need for plat-
forms that enable the kind of relation-
ship building that would normally take 
place on campus.

The project began with a qualitative 
research phase, mapping students’ 
experiences and routines during the 
Covid-19 pandemic. This was used to 
generate insights and design direction 
focused on stimulating and facilitating 
engagement in positive activities related 
to maintaining personal relationships. 
The ideation phase explored 10 differ-
ent forms of virtual social interaction, 
which were later presented to the target 
group for feedback and combined into a 
fi nal concept: Atrium.

Atrium was designed to create a shared 
online space where students could feel 
a sense of community and nurture their 
social relationships within the universi-
ty. The desired outcome is twofold: to 
facilitate student networking and to in-
directly contribute to their overall sus-
tainable well-being by triggering or fa-
cilitating behavioural drivers related to 
activities that can potentially generate 
positive feelings, behaviours and cog-
nitions.

Supervision Lomas, J.D., Sonneveld, M.H., 
Maden, W. van der.
Programme Design for Interaction
Methods Context mapping, Generative Sessions, 
Prototyping, User Tests
Outcome Platform 

Top A poster for the 
concept
Middle Interaction 
qualities
Bottom Attributes 
& functionalities 
overview
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16 KIPINÄ: INFORMAL SOCIAL INTERACTION 2021

GIUSIVELIA MORENA

Giusivelia designed Kipinä, an in-
teractive object that encourages 
employees to start conversations 
with each other to improve employ-
ee well-being and create a sense of 
belonging.

The decrease in face-to-face interac-
tions during the pandemic has led to 
a decrease in the sense of cohesion 
and belonging among colleagues. This 
affects not only the well-being of em-
ployees, but also the performance of 
the organisation. As hybrid working is 
expected to be the future of working, it 
is important that organisations empha-
sise the social aspect of the offi ce by 
increasing opportunities for social inter-
action between colleagues.

First, literature review and user inter-
views were conducted to scope and 
focus the problem. The fi ndings were 
analysed and clustered to develop a 
design vision. Generative sessions 
were held with fellow design students 
to generate initial directions for an inter-
vention. Through evaluation sessions 
with key stakeholders, several iterations 
were made, leading to the fi nal artefact. 

Kipinä is an interactive object placed 
in coffee corners of offi ce spaces that 
encourages familiar and unfamiliar 
employees to start conversations with 
each other. The audio function produc-
es random sounds that act as conver-
sation starters, while the light function 
creates a visual trigger for passers-by. 
By placing the object in a corner of the 
coffee area, it becomes a meeting point 
that increases the chances of social in-
teraction between employees.

Supervision Colenberg, S.E., Mooij, S.C.
Programme Strategic Product Design
Methods Generative Sessions, Prototype Evalu-
ation, Storyboard, User Interviews
Outcome Interaction, Product

Top The fi nal proto-
type of Kipinä
Middle A take from the 
storyboard
Bottom The intensity 
of the light increases 
while passing it
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EZGI ORÇUN

MUNDANE ACTIVITIES AS PURSUITS OF JOY 2021

Ezgi designed unravel_cooking, a 
toolkit to help people find joy in ev-
eryday activities to improve subjec-
tive well-being. 

The Covid-19 pandemic has led to an 
unprecedented public health crisis 
worldwide, with a negative impact on 
subjective well-being. One of the ob-
vious reasons for this is the disruption 
of people’s daily activities and routines. 
From a humanistic perspective, routines 
and habits are built towards positive 
experiences, as our behaviour is moti-
vated by the satisfaction of needs. This 
project focuses on contributing to the 
subjective well-being of young adults in 
daily life in the context of Covid-19.

The design process started with an ex-
ploration of the 13 basic needs through 
the collection of daily moments. This 
was followed by an intervention using 
Needs Based Theory, which showed 
an opportunity to guide people towards 
new and fulfilling engagements in dai-
ly life. Based on this understanding, a 
constructive framework for sustaining 
enjoyable engagements was built. Gen-
erative interviews were conducted to 
understand the impact of Covid-19 on 
daily routines and need fulfilment. Per-
sonas were developed and the frame-
work was further refined.

Unravel_cooking is a kit that helps you 
explore and experiment with different 
ways of enjoying cooking and finding 
new and fulfilling experiences in the 
process. The kit contains a deck of 
cards with different prompts and activi-
ties designed to help you focus on each 
of the 13 basic needs. With this kit you 
can learn how to find joy in everyday ac-
tivities and how to sustain pleasurable 
experiences in your life.

Supervision Sonneveld, M.H., Desmet, P.M.A.
Programme Design for Interaction
Methods Creative Sessions, Design Analogies, 
Generative Interviews, Persona, PrEmo Cards
Outcome Toolkit

Top The toolkit unrav-
el_cooking in use
Middle The thirteen 
cards to convert 
mundane cooking into 
a pursuit of joy 
Bottom Analysis in 
Miro of the generative 
session

16
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16 ENABLING POSITIVE MOMENTS 2020

HANNAH PAK

Hannah proposes an interactive sys-
tem that allows positive moments in 
the last stages of dementia through 
a multi-sensory experience of the 
past. 

Dementia is a cognitive decline that 
causes memory loss, changes in mood 
and behaviour, and problems with com-
munication. It is not a natural part of 
ageing. In the fi nal stages of dementia, 
people are confi ned to their bed or room 
and unable to communicate. This caus-
es a lot of anxiety for the person with 
dementia and the people around them. 
This thesis aims to create positive mo-
ments in the fi nal stages of dementia. 

After conducting a literature review, 
documentary review and interviews, it 
was discovered that people living with 
dementia often live in an ‘inner past’ 
that looks a lot like the past that caus-
es anxiety. Bringing back their personal 
memories of the past allows people to 
come out of their ‘inner past world’ and 
back into the real world. These insights 
and emotional needs were mapped on 
a journey map and the design goal was 
formulated.

The concept is an interactive system 
that takes input from an interview with 
a family member about the person with 
dementia and creates a personalised 
visual output based on this information. 
Active Cues then creates a multi-senso-
ry environment that is personalised and 
provides a memorable experience that 
brings the person back to the real world 
and reduces anxiety.

Supervision Ruiter, A., van Zuthem, H., Sonne-
veld, M.H. 
Partner Active Cues
Programme Design for Interaction
Methods Journey mapping, Reviewing Documen-
taries, User Interviews
Outcome Interaction

Top A schematic over-
view of the working 
principle behind the 
concept
Middle & bottom
Explorations on how a 
multi sensory environ-
ment could look like
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MAIRA RIBELLES ARMELL

 FUTURE JOURNEYS: A TOOL FOR CSN PARENTS 2020

Maira designed a mobile application 
to provide CSN parents with a com-
mon language to refl ect and share 
their perspectives on thinking about 
the future.

Parents with CSN experience higher 
levels of caregiving and stress, and 
often have diffi culty thinking about the 
future. This project is being developed 
in collaboration with The Ontzorghuis, a 
Dutch organisation founded to support 
parents of children with special needs. 
The aim is to improve the ability of the 
CSN parent community to meet their 
basic psychological needs, which are 
essential for psychological health and 
well-being.

The project began by understanding the 
context of CSN parents and their unique 
needs, perspectives, concerns and 
dreams. This was done through desk 
and fi eld research, including qualitative 
interviews, social media netnography 
and research probes. The fi ndings from 
this phase were used to defi ne a strate-
gic vision and identify promising design 
directions.

The proposed solution, Future Jour-
neys, is a mobile application that helps 
CSN parents to think about their future 
and share their perspectives with oth-
ers. The tool is based on the concept 
of resourcefulness, which helps parents 
to adapt creatively to their challenging 
circumstances. The tool has the po-
tential to improve parents’ well-being 
by providing a common language for 
thinking about the future. The app en-
courages self-refl ection through a guid-
ed metaphorical thinking exercise and 
completes the experience with social 
interactions where users share their 
perspectives to inspire others.

Supervision Schot, M., Desmet, P.M.A., Stap-
pers, P.J.
Partner Ontzorghuis
Programme Design for Interaction
Methods Generative Sessions, Guided Visu-
alization, Journey mapping, Netnography, User 
Archetypes, User Evaluation
Outcome Mobile Application

Top One of the 
screens created for 
the Future Journeys 
application 
Bottom One of the 
insight cards from the 
netnography on social 
media expressions by 
CSN parents

16
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16SOUND CULTURES OF CRITICAL CARE 2019

MARIJE SCHOKKIN

Marije aimed to reduce the amount 
of noise in an intensive care unit 
(ICU), while taking into account the 
sound cultures, values and practic-
es that currently exist.

In an ICU, patients are monitored and 
supported around the clock by medical 
equipment and a team of intensivists, 
nurses and other medical staff. The 
audible alarms from the equipment, as 
well as people talking and other inci-
dental noise, made the ICU an acous-
tically hostile environment in which to 
work and heal. Marije therefore focused 
on reducing the excessive sound levels 
in an intensive care unit, taking into ac-
count the sound cultures. 

The process of this dissertation started 
with a literature review on ICU sound 
culture. A research design was then for-
mulated based on a qualitative, induc-
tive and exploratory case study with a 
field research method based on context 
mapping. The field research, consisting 
of observations and interviews, was 
conducted in two Dutch ICUs, and a 
total of 14 nurses were interviewed. Af-
ter the field research and data analysis, 
the results were discussed with the ICU 
managers and nurses, resulting in three 
core values and a concept. 

Marije designed a campaign to estab-
lish a ‘collectivist sound culture’ in the 
ICUs, in order to reduce the overall 
sound level in the ICU and improve the 
well-being of both patients and nurses. 
The campaign is based on achieving 
four sub-objectives: 1) to provoke nurs-
es into an initial small discussion about 
sound; 2) to support nurses in an in-
depth discussion about their sound-pro-
ducing behaviours and sound coping 
mechanisms; 3) to support nurses in 
a brainstorming session about possi-
ble solutions; and 4) to show the ICU 
management team which sub-goals to 
achieve and how to get there.

Supervision Boeijen, A.G.C. van, Ozcan Vieira, 
E. 
Partner Critical Alarms Lab
Programme Design for Interaction
Methods Context mapping, Generative Inter-
views, Observations, On-the-wall Analysis, 
Persona
Outcome Campaign

Top Like an impro-
vising band, nurses 
pay attention to their 
own and each other’s 
sound
Middle Information 
about the current ICU 
sound culture
Bottom Current and 
desired ICU sound 
culture
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JANITA SIRISETH

 SOUND OF A CITY: POSTPONING LONELINESS 2021

Janita designed a sound creation 
tool using augmented reality that 
allows users to create sounds and 
blend them into their environment to 
feel more secure and postpone feel-
ings of loneliness.

Loneliness has become a chronic prob-
lem for millions of people around the 
world. Technology has made our lives 
more connected than ever, yet a signif-
icant number of us feel isolated. Lone-
liness affects our lives in many ways. It 
changes the way we think, the way we 
interact with each other and our envi-
ronment. This project will identify trig-
gers and design an intervention to post-
pone feelings of loneliness.

This project followed the vision in prod-
uct design approach. Contextual fac-
tors were gathered through expert and 
non-expert interviews, observations 
and literature research to discover lone-
liness and its causes. The research 
was formed into a world view, the driv-
ing forces around loneliness. This world 
view sparked ideation, which involved 
creative sessions and individual brain-
storming.

The Sound of a City is an augmented 
reality sound creation tool that allows 
users to create their sounds and add 
them to their location. It provides users 
with a positive experience of having 
their personal (sound) touch in public 
space, leading to a sense of security 
and familiarity. During the evaluation, 
participants agreed that this could help 
them to connect with public places.

Supervision Thomas, A., Jepma, E., Hekkert, 
P.P.M.
Partner OV9292
Programme Design for Interaction
Methods Vision in Product Design, Expert Inter-
views, Netnography, Observations, PrEmo Cards, 
User Interviews
Outcome Mobile Application

Top The sound com-
munity where different 
sounds are located on 
the map 
Middle Recording 
screen, use materials 
as instruments
Bottom Documenta-
tion of the Observa-
tions, to fi nd similar 
patterns in people’s 
behavior and the 
environment

16
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16SUPPORT FOR RELATIVES DURING EUTHANASIA 2021

LOES TIELEN

Loes designed a folder called Mo-
ments of Silence to reflect on the 
process of euthanasia from the per-
spective of loved ones.

There is a lack of support for family 
members during the euthanasia pro-
cess. This can be emotionally difficult 
and overwhelming as they often do not 
know how to cope. Tips for family mem-
bers that can be found on euthanasia 
organisations’ websites often focus on 
how to support the person who wants to 
die. Less support is available on how to 
deal emotionally with the process as a 
family member. The aim of this project 
is to support the family during this emo-
tional process. 

This project is based on an extensive 
contextual research process. During 
this phase, the different actors in the 
euthanasia system were interviewed. 
The main research focused on the rel-
atives, who were both interviewed and 
given a booklet to tell their story. This 
resulted in a list of recognisable themes 
for the relatives. The analysis of the 
data resulted in a design vision and an 
interaction vision, which led to the cre-
ation of a final concept. 

The Moments of Silence concept is a 
product/service combination that helps 
loved ones to create moments of re-
flection during the process, in order to 
see and appreciate the beauty of the 
process. The folder guides the reader 
through seven recognisable themes for 
family members during the euthanasia 
process. Each theme consists of a se-
ries of stories based on real life experi-
ences. They can either read or listen to 
the stories, depending on how they are 
processing at the time. They are then 
asked to reflect on the theme in their 
own way. Positive questions and tasks 
are formulated to encourage positive 
reflection.

Supervision Brand, D., Sonneveld, M.H. 
Partner The NVVE
Programme Design for Interaction
Methods Affinity Diagram, Evaluation Session, 
Sensitizing Booklets
Outcome Booklet

Top Pages from the 
Moments of Silence 
folder
Bottom The journey 
for relatives during the 
euthanasia process 
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MAREK TORBUS

 CLOSE: REDUCING THE FEELING OF ISOLATION 2021

Marek designed an application to 
help COVID-19 patients feel less 
isolated and lonely by providing a 
discreet way to share memories and 
short updates with their loved ones.

Patients with COVID-19 often feel iso-
lated and lonely, which can lead to 
negative mental and physical health 
outcomes. This project explores ways 
to help patients feel less lonely and iso-
lated by meeting basic human needs. 
An isolated patient feels disconnected 
from their environment and unfamiliar 
with their new environment, which can 
be defi ned as a lack of relatedness.

The project followed a research through 
design methodology, with the fi rst cycle 
generating design directions and solu-
tions that were tested with stakeholders 
during the interactive sessions and in-
terviews. The second cycle was a diver-
gent phase where the fi nal technology 
wasn’t decided. In the third cycle, the 
concepts were turned into low-fi delity 
mock-ups, which were built to a level 
suffi cient to conduct user experience 
and interaction testing. At the end of 
each cycle, the tested solutions and 
new fi ndings were evaluated and the 
new fi ndings from the previous cycle 
were interpreted and implemented in 
the design.

The Close app is a mobile application 
designed to help COVID-19 patients 
feel less isolated and lonely by provid-
ing a discreet way to share memories 
and short updates with their loved ones. 
The app provides an ambient connec-
tion based on the family’s location and 
allows the patient to send short reac-
tions that provide information to the 
family.

Supervision Ozcan Vieira, E., Sonneveld, M.H., 
Bruijnes, M.
Programme Integrated Product Design
Methods Experience Map, Generative Sessions, 
Persona, Storyboard, User Flow
Outcome Application

Top An overview of the 
close concept
Middle Interface 
designs of the mobile 
application of Close for 
the loved ones of the 
patient
Bottom Screen for 
patients

16
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16 EVERYDAI: SUBJECTIVE WELL-BEING 2021

JIM UNTERWEGER

Jim designed an AI-driven to-do list 
concept that helps users maintain a 
work-life balance by providing per-
sonalised tips and suggestions for 
balancing activities and informing 
them about basic human needs.

People who work from home often 
struggle to disconnect from work and 
take effective breaks, feel guilty about 
doing personal things during offi ce 
hours, and lack routines to structure 
their day. This can lead to work-life bal-
ance problems and reduced subjective 
well-being. The aim of this project was 
to explore the domain of the home of-
fi ce worker in order to increase subjec-
tive well-being and solve problems as-
sociated with working from home.

The concept started by exploring the 
domain of the home offi ce worker to 
identify potential problems and needs. 
Based on this, the positive design 
framework was used to operationalise 
the concept and create use cases for 
AI. The Vision in Product Design meth-
od was used to create a design vision 
to stimulate creativity. Different concept 
prototypes were tested with potential 
users and iterated. 

The fi nal concept is everydAI, an AI-driv-
en to-do list concept that helps users 
maintain work-life balance by providing 
personalised tips and suggestions for 
balancing activities and informing peo-
ple about their basic needs fulfi lment. It 
is a concept vision that uses the power 
of natural language processing to clas-
sify human tasks, learn form behaviour 
and personal data, and provide users 
with individual suggestions tailored to 
their needs and interests.

Supervision Helm, A.J.C. van der, Smit , I.R.
Programme Design for Interaction
Methods Research-Through-Design, Persona, 
Positive Design Principles, PrEmo Cards, Sensi-
tizing Booklets, User Interviews, User Scenarios, 
Vision in Product design method
Outcome Application

Top The dashboard, 
on the left personal 
to-do’s and on the right 
work to-do’s
Middle The need 
fulfi lment tracker
Bottom The interac-
tion scenario 
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 CHARLOTTE VAN DIEST

 GUIDING DESIGN FOR WELL-BEING FOR ALL 2019

Charlotte explored how designers 
can create well-being for all through 
product or service design.

The challenge of this project was to fi nd 
a way to communicate the theory of 
consumer wisdom in a way that would 
be useful to designers. Consumer Wis-
dom is defi ned as the pursuit of well-be-
ing for oneself and others through the 
mindful management of consump-
tion-related choices and behaviours. 
A way had to be found to translate the 
consumer perspective of the theory into 
a strategy for designers.

The design process for the Consum-
er Wisdom tool began with a literature 
review to understand existing theories 
related to wisdom. This identifi ed the 
six dimensions of consumer wisdom. 
To generate design categories for each 
dimension, 135 product and service 
examples were categorised by the sup-
port team and Charlotte. Based on this, 
three design tool concepts (an informa-
tive website, a card game and an app) 
were ideated and the best one was se-
lected using a plus-minus-interest ma-
trix and the C-Box method. 

The fi nal tool is the Consumer Wisdom 
design tool, which consists of a set of 
cards to design with. The set includes 
an information card, dimension cards, 
design category cards, design purpose 
cards and a user guide. The tool helps 
designers to use and understand con-
sumer wisdom in their design process 
to ultimately improve well-being.

Supervision Magnier, L., Luchs, M., Mugge, R.
Programme Strategic Product Design
Methods ‘How-To questions, Brainstorming 
session, C-Box method, Categorisation task, 
Plus-Minus-Interesting matrix 
Outcome Toolkit

Top Design direction 
cards
Bottom Design cate-
gory cards

16
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16BIG FAT NONSENSE 2019

SAM VAN EIJK

Sam designed the Big Fat Nonsense 
platform, which includes a web-
site, podcast, discussion template 
and social media channels to fight 
weight stigma.

Weight stigma refers to the negative at-
titudes and beliefs expressed through 
stereotyping, rejection and prejudice 
towards people because they are over-
weight. This can lead to poorer physical 
health and weight gain. The central aim 
of this research was to explore solutions 
to reduce weight-related stigma in the 
immediate social environment of people 
with obesity.

The project was divided into a theoret-
ical background study, qualitative user 
research and an exploratory study. The 
findings of the project are summarised 
in an overview of the most stigmatis-
ing beliefs. Based on this overview, an 
interactive platform for fat women was 
designed: Big Fat Nonsense.

The design is based on the finding that 
stigmatised women often cope with in-
ternalised stigma. They need to be em-
powered to stand up for themselves. By 
reading facts and myths about weight, 
answering reflective questions on the 
website and listening to stories on the 
podcast, they gain the confidence to 
start a discussion with a stigmatiser in 
their immediate social environment.

Supervision Boeijen, A.G.C. van, Visch, V.T.
Partner Dikke Vinger, Erasmus MC
Programme Design for Interaction
Methods Research-Through-Design, Personas, 
Rapid Prototyping, Stakeholder Interviews
Outcome Platform

Top Discovering the 
social media accounts 
to follow and relate to
Middle A collabora-
tion with Dikke Vinger 
organisation
Bottom Platform helps 
with empowering and 
gaining confidence 
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JEROEN WALGAARD

ASPER: POWER NAPS FOR NIGHT SHIFT WORKERS 2021

Jeroen designed a concept for a 
power napping solution with an op-
timal environment for night shift 
workers.

Working night shifts can be detrimental 
to the physical and mental health of shift 
workers. It can also increase the risk of 
workplace accidents and put a strain on 
shift workers’ social lives. Power nap-
ping during night shifts has been shown 
to be an effective method of reducing 
many of the common problems caused 
by working night shifts.The main objec-
tive of the design process was to devel-
op a reclining power nap solution that 
would enable night shift workers to take 
an optimal power nap.

This dissertation started with a literature 
review on topics such as sleep, night 
shift work, dietary changes, lightning, 
privacy and power napping. A compet-
itor analysis was carried out and re-
quirements were derived. This was fol-
lowed by stakeholder analysis and user 
research, including interviews, which 
led to a further set of requirements for 
the product. The context was analysed 
and a final set of requirements was list-
ed, which triggered the ideation phase. 

The Asper is a power napping concept 
designed to provide an optimal envi-
ronment for the user. Its shape and 
features are designed to help the user 
relax and take an effective power nap. 
The Asper comes with a number of 
standard features, including FPS tech-
nology, LED lighting, wake-up support, 
privacy structure and sound absorption. 
Optional features include castors, elec-
tric blankets and relaxation guidance. 
The Asper bed is designed to improve 
the well-being of night shift workers.

Supervision Smulders, M., Vink, P. 
Partner NEWAS B.V.
Programme Integrated Product Design
Methods Competitor Analysis, Observations, 
Stakeholder Analysis, User Interviews 
Outcome Product

Top The overview of 
the Asper power nap 
facility
Middle The top of the 
bed, providing waking 
assistance, privacy 
and sound absorption
Bottom Idea sketches

16



151

D
esign for w

ell-being 
16 COFFEE? OR TEA? 2021

RONG WAN

Rong designed a ritual that would 
act as an icebreaker to build a con-
nection between the bereaved and 
their colleagues. 

The problem is that many people feel 
uncomfortable supporting the bereaved 
because of the sensitivity of death. This 
can result in the bereaved not receiv-
ing the support they need to grieve in a 
healthy way. The aim of this project was 
to promote informal social support for 
the bereaved in the workplace.

User and context research was con-
ducted in the form of interviews with 
bereaved people and literature review 
to understand the needs of bereaved 
people and to identify design opportuni-
ties. The current support system in the 
context of TU Delft was summarised 
in a journey map. Individual and group 
brainstorming sessions were held to 
generate and iterate concepts. 

This led to the creation of “Coffee? Or 
tea?”, a ritual aimed at building a con-
nection between the bereaved and their 
colleagues. In this ritual, colleagues 
can show their support and care by 
decorating coffee sleeves. The coffee 
sleeves are collected and sent to the 
bereaved before they return to work. 
The bereaved can know that they are 
welcome and cared for. The coffee 
sleeve can be used as an icebreaker by 
fi nding the person who made it. By sim-
ply saying “coffee? or tea?”, colleagues 
would know that this person needs sup-
port. They can talk to each other with 
less anxiety.

Supervision Ruiter, I.A., Sonneveld, M.H.
Partner End Of Life Design
Programme Integrated Product Design, Strategic 
Product Design
Methods Lean Startup Method, Journey map-
ping, Service Map
Outcome Interaction

Top One of the coffee 
cup sleeves that 
can serve as an ice 
breaker 
Middle An initial 
sketch 
Bottom Storyboard of 
the concept 
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JUN WANG

TOPICUP: SOCIAL WELL-BEING IN THE OFFICE 2021

Jun wanted to build deeper relation-
ships between office workers by giv-
ing them something to talk about, 
thereby improving social well-being. 

This project focuses on office workers 
who have a need to build deeper rela-
tionships with their colleagues at work. 
The aim is to contribute to their social 
well-being through a design that en-
hances informal social interaction, such 
as chatting, casual encounters, heart-
to-heart talks, having fun together, 
spontaneous collaboration, etc.

The project started with observations 
and interviews in Beijing offices to un-
derstand the context and identify prob-
lems and design opportunities. The 
project then focused on encouraging 
meaningful conversations between em-
ployees to increase their sense of be-
longing. Ideas were brainstormed and 
selected, prototypes and storyboards 
were created to allow participants to 
evaluate the concepts through inter-
views. After 3 cycles of idea generation, 
the final concept direction was defined.

The Topicup concept is a vending ma-
chine in the office coffee corner that 
provides employees with cups with 
related images on them. These imag-
es are regularly updated and voted on 
by the employees. When an employee 
chooses a topic, he or she is given a 
cup with a random image related to that 
topic. This concept gives employees 
new topics to chat about and avoids the 
lack of topics when they tend to chat 
with each other.

Supervision Helm, A.J.C. van der, Colenberg, 
S.E.
Programme Design for Interaction
Methods Brainstorming session, Observations, 
Storyboard, User Interviews, Interaction flow 
Outcome Interaction

Top A part of the story-
board of the concept
Bottom Examples of 
cups that were tested 
with participants

16
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16AI FOR WELL-BEING TOOLKIT 2021

CHIA-LING YEH

Chia-Ling designed the AI for 
well-being toolkit to enable de-
signers to understand the internal 
influencers of well-being and de-
sign digital products that enhance 
well-being. 

There is a lack of understanding of what 
‘well-being’ means in the context of 
digital experiences, and how to design 
for it. This project aimed to find ways to 
make the hidden well-being impacts of 
the digital platform - e.g. Facebook, In-
stagram, Google - more explicit in the 
participatory design session, and to 
contribute knowledge on how to design 
a system that enhances users’ well-be-
ing, rather than harming it.

A literature review was conducted to 
understand the concept of well-being, 
artificial intelligence and the experi-
ence of digital platforms. The context of 
YouTube and co-design was explored 
to understand how to make the hidden 
well-being impacts of the digital plat-
form more explicit. Based on the find-
ings, a card deck toolkit was designed 
and developed to help designers un-
cover user well-being. The toolkit was 
then evaluated through interviews and 
workshops.

The AI for Well-being Card Deck is a 
deck of cards that illustrates the inter-
nal influencers of well-being. The tool-
kit consists of a deck of cards and a 
booklet. The card deck helps users to 
identify and reflect on their well-being in 
the context of digital experiences. Each 
card is derived from one of the elements 
of the four well-being theories: Perma 
Theory, Self-Determination Theory, the 
How of Happiness Theory and the Six 
Dimensions of Happiness Theory. The 
AI for Well-being Toolkit allows for per-
sonal reflection that helps designers 
uncover and design for user well-being.

Supervision Kortuem, G., Maden, W. van der
Partner End Of Life Design
Programme Design for Interaction
Methods Prototype Evaluation, Questionnaire, 
User Interviews, Workshop Sessions
Outcome Toolkit

Top The initial card 
deck concept, which is 
later iterated on 
Bottom A generative 
evaluation session to 
iterate on the concept 
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YIWEN ZHANG

IMPROVING PARENT-CHILD COMMUNICATION 2020

Yiwen developed a time trav-
el-themed prototype to improve par-
ent-child communication during the 
COVID-19 quarantine period.

Families with school-age children face 
difficulties in helping their children 
transition from traditional school to on-
line education, while enduring various 
stresses due to epidemic quarantine 
measures. The situation leads to an 
intense parent-child relationship during 
the quarantine period due to increased 
conflict over the children’s learning sta-
tus, especially for Chinese families who 
attach great importance to studying.

After conducting in-depth interviews 
with nine families and reviewing rel-
evant literature, the designer defined 
the goal of the project as improving 
parent-child communication during 
the COVID-19 quarantine period. In-
spired by the Doraemon character and 
the concept of time travel, the design-
er created a prototype that was tested 
with four families. The results showed 
that the prototype had the potential to 
improve parent-child communication by 
creating a relaxed conversation atmo-
sphere in the home.

The ‘time traveller’ concept is a tool de-
signed to stimulate communication be-
tween parents and children by provid-
ing opportunities to travel through time 
and space, removing the constraints of 
time and space. The concept is inspired 
by the Japanese character Doraemon, 
a well-known cartoon character who 
can travel through time to help a young 
boy improve his life. The concept is de-
signed to help people escape the boring 
and anxious atmosphere at home and 
to improve understanding between par-
ents and children.

Supervision Schoormans, J.P.L., Kleinsmann, 
M.S.
Programme Strategic Product Design
Methods Brainstorming session, Co-creation 
Sessions, Personas, Prototyping, Roleplaying, 
Stakeholder Interviews 
Outcome Product Service System

Top Choose the com-
munication topic and 
time zone
Middle Drawing panel 
of go to the future 
birthday
Bottom A selection 
of the creations in the 
testings of the tool

16
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DESIGN FOR
 QUALITY OF LIFE

157

Quality of life is a comprehensive concept, often framed as “Living a life worth 
living”. Questions that arise when designing for Quality of life focus on what matters 
in life: what values do we live by? The answers to these questions have to be con-
sidered at an individual, community and societal level. Whatever the perspective, 
the answers are not fi xed in time. Quality of life is a dynamic concept, evolving and 
adapting through time.

Marieke Sonneveld — Associate Professor at the Faculty of Industrial Design 
Engineering and director of the End of Life Lab at IDE

“EXPLORING THE VALUES WE LIVE BY IS 
NOT ONLY AN IMPORTANT MINDSET FOR A 
DESIGNER; DESIGNING FOR QUALITY OF 
LIFE IS ALSO ABOUT INSPIRING USERS TO 
DO THE SAME: TO EXPLORE THE VALUES 
THAT MATTER IN THEIR OWN DAILY LIVES.”
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17

WILLEMIJN BOERE

 FOCUS ON FAMILY CAREGIVERS 2021

Willemijn designed the ‘Oog voor 
Naasten’ workshop, a tool to help 
healthcare professionals visualise 
and refl ect on the family caregiver’s 
journey. 

Palliative care focuses on improving 
the quality of life of the patient, but in 
reality it often focuses on the needs of 
the patient and not on the needs of the 
carer. The Leiden University Medical 
Centre (LUMC) has developed the Oog 
voor Naasten en Nabestaanden (ON2) 
method to stimulate support for car-
ers. However, this method needs to be 
personalised and adapted to the work-
fl ow of each institution. The aim of this 
project is to develop a tool that allows 
health professionals to visualise the 
family carer’s journey in their institution, 
so that they can personalise the method 
and gain insight into which aspects are 
most appropriate. 

This was done by interviewing family 
carers and healthcare professionals 
and using the resulting journey maps 
as input for the design brief. Ideation 
involved iterative brainstorming and 
co-creation sessions to explore differ-
ent concepts, leading to the fi nal design.

This project resulted in the design of 
the Oog voor Naasten workshop, which 
enables healthcare professionals to 
create the journey of the family carer 
using various tools. Once they have 
visualised the journey, the workshop 
provides questions to refl ect on which 
needs should be better met and how 
these can be met in the future.

Supervision Weerdesteyn, J.M.W., Sonneveld, 
M.H.
Partner LUMC
Programme Design for Interaction
Methods Brainstorming session, Expert Inter-
views, Focus Group, Generative Interviews, 
Journey mapping, Concept evaluation
Outcome Toolkit

Top An overview of the 
workshop guidelines
Middle The Oog voor 
Naasten workshop 
during evaluation
Bottom Screenshot 
of an online interview 
with a family caregiver 
to co-create their 
journey
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A PLACE FOR INTIMACY IN ELDERLY CARE 2020

JISKA BROERE

Jiska designed a booklet and a Bed 
of Roses, a light-hearted photo booth 
of a vertical bed, to raise awareness 
of intimacy in elderly care.

There is often a lack of attention paid 
to intimacy in elderly care. The aim of 
this project is to raise awareness about 
positive intimacy for residents in elder-
ly care and to provide caregivers with a 
conversation starter by creating a small 
moment of intimacy in public that is ac-
tive and light-hearted.

The project started with a literature re-
view and interviews with professionals 
to explore the current state of knowl-
edge about intimacy in elderly care. Ad-
ditional user research was conducted 
with elderly care residents to explore 
user needs. Several design directions 
were explored through creative ses-
sions, quick prototyping and user test-
ing. Based on all collected insights, a 
final design was created and evaluated 
with caregivers and residents.

The final design is a light-hearted and 
intimate photo booth of a vertical bed 
where residents can take a photo with 
their partner, family, friends or carers. 
This photo is then printed and can be 
used as a conversation starter in combi-
nation with a booklet. The booklet con-
tains introductory questions and illustra-
tions about different types of intimacy. 
Most of the photos from the photobooth 
will also be printed and displayed in a 
public photo exhibition in the residence.

Supervision Berg, H. van den, Weerdesteijn, J., 
Sonneveld, M.H., Ruijven, N. van
Partner Muzus, Pieter van Foreest
Programme Design for Interaction
Methods Creative Sessions, Evaluation Session, 
Expert Interviews, Personas, Rapid Prototyping, 
User Tests
Outcome Set of Interventions

Top Photo of a resi-
dent with his relative in 
the photo booth
Middle Creative ses-
sion with five residents 
Bottom An exposition 
of all the photos made

17
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WENYING CHANG

PERSONALIZED BREATHING RHYTHMS 2020

Wenying designed a data-driven 
loop to enable self-experimentation 
with Somnox’s sleep robot. 

Sleep disorders are conditions that 
cause changes in the way people sleep 
and can have a significant impact on 
their health and quality of life. Insom-
nia, a common sleep disorder, can 
make it difficult to fall asleep or stay 
asleep, causing people to wake up too 
early and have difficulty getting back to 
sleep. This thesis focuses on improving 
the sleep robot developed by Somnox 
to allow users to experiment more with 
their breathing settings. 

First, desk research was carried out to 
understand insomnia, current solutions 
on the market and personal computer 
systems. User research was conducted 
to understand individual needs around 
sleep. This user study resulted in a 
journey map and several user profiles, 
which led to the ideation of several con-
cepts. 

Wenying designed a companion app for 
Somnox that would guide users through 
a journey to find better breathing 
rhythms, help them learn more about 
the relationship between breathing and 
sleep, and provide personalised breath-
ing settings and optimised rhythms. The 
app would also offer a reward system of 
different breathing exercises after users 
had experimented with different breath-
ing settings.

Supervision Bourgeois, J., Stoevelaar, J., Rome-
ro Herrera, N.A.
Partner Somnox
Programme Design for Interaction
Methods Journey mapping, User Interviews, 
User Tests, User profiles 
Outcome Mobile Application

Top Final concept of 
the application
Middle Sketches of 
wireframes during the 
ideation phase
Bottom Storyboarding

17
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17TINY MOMENTS: SHARED POSITIVE MOMENTS 2020

TSAI CHENG HO

Tsai Cheng designed a product-ser-
vice system to create shared pos-
itive moments between elderly 
people in nursing homes and their 
family members.

Europe and Asia are facing a significant 
ageing society. Elderly people living 
apart from their families can experience 
a decline in happiness. They may lose 
their personal relationships after losing 
their autonomy to reach out to people. 
Therefore, this project aims to restore 
and facilitate the connection between 
elderly people in nursing homes and 
their families.

The project started from Tsai Cheng’s 
experience of living apart from her fami-
ly and feeling a loss of connection. Desk 
research on family interactions, diversi-
ty of positive moments and quality of life 
led to the design objective. The context 
was then further explored through inter-
views with all stakeholders and obser-
vation. This led to the creation of four 
different prototypes, which were eval-
uated and iterated during exploratory 
testing sessions. 

The outcome of the research is the de-
sign of a product-service system called 
“Tiny Moments”, which enables elderly 
carers and their families to connect and 
share positive moments through a vid-
eo call. The system consists of two tan-
gible buttons, one to connect directly to 
the family and one to end the call. The 
research also led to five scenarios for 
future use, including reassuring an el-
derly carer, remotely taking selfies with 
beautiful scenery, talking about pictures 
for reference, reconnecting and politely 
saying no if busy.

Supervision Sleeswijk Visser, F., Sonneveld, 
M.H.
Programme Design for Interaction
Methods Exploratory Testing, Journey mapping, 
Observations, User Interviews, User Scenarios
Outcome Product Service System

Top The final proto-
type of the concept 
with the two buttons, 
left to end and right 
to call
Middle The concept 
being tested in context 
Bottom Insights 
gathered from patient 
journey mapping
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YUXIN CHU

 IMAGE DESCRIPTION FOR VISUALLY IMPAIRED 2021

Yuxin developed a system to help vi-
sually impaired people access visual 
information through detailed image 
explanations.

Visually impaired people have diffi -
culty accessing information conveyed 
through visual content, such as images. 
One way to help them is to provide im-
age descriptions, but it is diffi cult to pro-
duce descriptions that are reliable and 
scalable. This thesis investigates the 
use of interactive image description as 
a way to provide more helpful image de-
scriptions for visually impaired people, 
and the benefi ts of integrating interac-
tive image description into the current 
image description system.

The design process began with a review 
of existing research into the require-
ments of image description from the 
perspective of visually impaired people. 
Based on this review, the possibilities 
of automatic generation of image de-
scriptions were investigated. A design 
goal was then proposed. A prototype 
was developed to verify this proposal. 
A comparative experiment confi rmed 
the ability of the systems to collect user 
preferences and to gradually improve 
the content of the image description.

A demonstrator was developed to em-
body the research results. Yuxin pro-
poses a product-service system that 
describes images in more detail. It takes 
into account people, scene, object and 
context (such as lighting, colour, texture 
and material). The system fi rst asks 
crowd workers for a basic description of 
an image. If a more detailed description 
is required, the system asks the crowd 
workers to provide a more detailed 
description. The system records user 
feedback and uses it to learn how to de-
scribe an image more effectively.

Supervision Bozzon, A., Verma, H., Love, J.S.
Programme Design for Interaction
Methods Research-through-Design, Evaluation 
test, User Interviews 
Outcome Product Service System

Top A systems over-
view of the proposed 
concept
Bottom The interface 
for crowd workers 
that will describe the 
images

17
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17 ACCESSIBLE ART FOR THE VISUALLY IMPAIRED 2019

 HESTER DE BLIEK

Hester wanted to make the image, 
story and expression of paintings in-
tuitively accessible to both blind and 
sighted visitors in an independent 
museum.

There are 320,000 visually impaired 
people in the Netherlands. To provide 
these visitors with an aesthetic experi-
ence, three elements need to be con-
veyed: form and composition, colour, 
style and the story or context behind 
the artwork. However, many of the tech-
niques used to convey these elements 
are not easily understood by visually im-
paired people. This can prevent visitors 
from having an aesthetic experience 
and therefore from visiting museums.

The process in this project involved 
three main stages: Analysis, Ideation 
and Demonstration. The analysis phase 
involved user and context research to 
understand the needs of visually im-
paired visitors in a museum environ-
ment. From this, a design goal was 
formulated to make art intuitively acces-
sible. In the Ideation phase, ideas were 
generated, evaluated and clustered into 
three concepts. These were evaluated 
by experts and fi nally one was selected 
for iteration. The demonstration phase 
detailed the fi nal concept and created a 
prototype. This was tested with visually 
impaired visitors at the Rijksmuseum.

The concept that was developed is a 
relief of the artwork, of which several 
parts can vibrate to provide guidance 
and feedback. It is accompanied by an 
audio narration. The vibration mecha-
nism is explored both theoretically and 
practically through research and pro-
totyping. The relief is created using a 
height map. Finally, the auditory guide-
lines for the accompanying story are 
outlined and the story is created. The 
story is interspersed with complemen-
tary sounds, such as bread and milk.

Supervision Vermeeren, A., Elkhuizen, W. 
Partner Rijksmuseum
Programme Design for Interaction
Methods Expert evaluation, Morphological Chart, 
Plus minus interesting & clustering
Outcome Interaction

Top The printed relief 
of the artwork guides 
the visitors that are 
visually impaired
Middle Vibrations 
guide the visitor 
through the elements 
of the story 
Bottom User testing of 
the fi nal prototype
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 SUPPORTING PATIENTS WITH ALS IN DINING 2020

DONALD DINGEMANSE

Donald designed a bespoke hand 
orthosis for people with ALS to help 
them eat and drink independently.

Patients with ALS often fi nd it diffi cult 
to perform activities of daily living, such 
as eating, due to the progressive na-
ture of the disease. This can be emo-
tionally and mentally distressing for 
both patients and their carers. The aim 
of this study is to investigate the most 
prominent problems in the daily lives of 
people with ALS in order to develop an 
intervention to improve quality of life.

The design process for this project be-
gan with research to understand the 
needs of people with ALS. This was 
done through interviews, surveys and 
literature reviews. This led to the insight 
that the eating experience was seen 
as one of the bottlenecks to quality of 
life. This was followed by explorative 
ideation to fi nd the best way to support 
patients with eating activities.

Donald developed a static hand ortho-
sis, a bespoke product designed to give 
ALS patients independence during eat-
ing activities. By automatically attaching 
and detaching to frequently used uten-
sils using magnets, no fi nger strength 
is required. The orthosis contributes to 
the level of comfort and takes into ac-
count individual differences for patients 
as it is made to measure.

Supervision Ruiter, I.A., Oberdorf, J.E., Klap, P.
Partner Yumen Bionics
Programme Integrated Product Design
Methods Expert evaluation, Prototype Evalua-
tion, Prototyping, User Interviews, User Scenarios
Outcome Product

Top The prototype 
being tested in a test 
environment
Middle An overview of 
the different compo-
nents in the interaction
Bottom An overview 
of the working principle 
behind the concept

17
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ATEN ELSEMIEK

 VENTS T-SHIRT 2020

Aten designed a cooling shirt that 
uses fans and water droplets to help 
tetraplegics, people who are unable 
to move their upper and lower body 
voluntarily, stay cool.

Hyperthermia is a growing problem as 
temperatures rise. While able-bodied 
people can dissipate heat by sweating, 
tetraplegics are unlikely to be able to 
do so, putting them at high risk of over-
heating. Current solutions include wet 
towels, water beads, water spray and 
cooling products such as evaporative 
and ice pack vests, but these have a 
limited lifespan. There is currently only 
one active cooling product that uses air 
to cool the back of the wheelchair user.

The project began with a literature re-
view to understand the current state of 
cooling products. This was followed by 
a user journey to understand how quad-
riplegics work and what their needs are. 
Aten then carried out a series of form 
and component tests before selecting 
the best form and components and fi -
nalising them in a prototype.

The VENTS shirt uses fans and water 
droplets to cool the user’s body, mim-
icking the process of sweating. A tem-
perature sensor automatically activates 
the cooling system when needed. In a 
35°C environment with 80% humidity, 
the shirt was shown to reduce skin tem-
perature by 3.94°C.

Supervision Jansen, K.M.B., Teunissen, L.P.J. , 
Beets, M.F.
Partner CAS project
Programme Integrated Product Design
Methods Evaluation test, Observations, Prototyp-
ing, User Journey, User Studies, User Tests
Outcome Product

Top Finished prototype
Middle Testing form by 
sketching
Bottom Thermograph 
of the participants

17



166

D
es

ig
n 

fo
r q

ua
lit

y 
of

 li
fe

 
 FACEIT: AR FOR SKIN CANCER 2021

PLEUN HEERES

Pleun designed FaceIt, an AR ap-
plication that helps patients see 
themselves in the past, present and 
future after skin surgery to align ex-
pectations and improve their quality 
of life. 

Skin cancer is the most common form 
of cancer in the Netherlands, often 
caused by too much exposure to UV 
radiation from the sun. When skin can-
cer is removed surgically, the defect is 
sometimes so large that reconstructive 
surgery is required. Reconstructive sur-
gery for patients with facial skin can-
cer is a very effective treatment. Face 
it is an exploratory study into how the 
patient experience could be improved 
through the use of AR, ultimately lead-
ing to a better quality of life for patients.

This project started by gathering in-
sights from stakeholders to understand 
and develop the patient journey in fa-
cial reconstruction for cancer patients. 
This patient journey was then used as a 
framework to co-create and ideate po-
tential applications of AR with multiple 
stakeholders. 

This led to the design of FaceIt, a mobile 
application that helps patients to look 
at themselves in three different ways 
during the recovery phase of their treat-
ment; the current self, the past self and 
the future self. This is done by taking 
photos, keeping track with photos and 
looking at future phases of recovery in 
AR. This is a way of tracking progress, 
preparing for the future and improving 
quality of life.

Supervision Albayrak, A., Corten, E., Visch, V.T.
Partner Erasmus MC
Programme Design for Interaction
Methods Co-creation Sessions, Journey map-
ping, Prototype Evaluation
Outcome Mobile Application

Top The app proposal 
and its three time 
horizons
Middle A fi rst sketch of 
the concept
Bottom A detail form 
the Patient Journey 
Map

17
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17 DESIGN OF A SCALABLE TREMOR BRACE 2019

 STIJN JAGERS OP AKKERHUIS

Stijn designed a fully functional 
brace that is easy for tremor patients 
to use and is capable of measuring 
forearm tremor.

Essential Tremor (ET) is a debilitating 
condition that severely limits a person’s 
ability to perform everyday tasks such 
as eating and drinking. STIL B.V. is de-
veloping a product that dampens the 
tremor by actively counteracting the us-
er’s movements. The aim of this project 
is to improve the STIL product by devel-
oping a solution for newly diagnosed ET 
patients with disabling forearm tremor. 
The ultimate goal is to create a product 
that improves the quality of life of its us-
ers by giving people with ET back con-
trol over their arms.

The project began with the develop-
ment of a simple prototype to test the 
feasibility of the concept. A more ad-
vanced prototype was then developed 
and tested on ET patients. Feedback 
from the patients was used to improve 
the design and make it more comfort-
able to use. Finally, a fully functional 
brace was designed and tested on ET 
patients.

The result of this project is a fully func-
tional brace design that is easy to use by 
tremor patients and capable of measur-
ing forearm tremor. An effi cient method 
of attachment to the user’s arm and a 
redesigned forearm tremor sensor were 
designed, manufactured and tested. In 
addition, a range of brace sizes was de-
veloped to create a comfortable design 
for the widest possible target group.

Supervision Jellema, A.H., Lange, P.I. de, Vegte, 
W.F. van der.
Partner STIL B.V.
Programme Integrated Product Design
Methods Patient journey mapping, Personas, 
Prototype Evaluation, Prototyping, User Interac-
tion Validation
Outcome Product

Top Visualisation of 
the fi nal product
Middle A detail of the 
connector
Bottom Receiving 
feedback from a test 
subject during the 
ergonomic test
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LANA KLOK

TREASURING QUALITY OF LIFE 2019

Lana wanted to create a tool that 
would help frail older people ex-
press their desired quality of life, so 
that the care team could help them 
achieve it. 

The research showed that existing tools 
and methods often make frail older peo-
ple think about the negative aspects of 
their future, so the aim is to start com-
municating with frail older people when 
they are still relatively autonomous and 
to help them express their desired qual-
ity of life in concrete terms.

The process in this project involved 
exploratory research that included in-
terviews, observations and design in-
terventions (research through design). 
This was done to understand the de-
sired quality of life from the perspective 
of frail older people and to define it as a 
combination of their current happiness 
(i.e. connectedness) and their beliefs 
(i.e. values and character traits), which 
together form their desires. This led to 
the development of an interview tool to 
help older people express their desired 
quality of life. The tool was evaluated 
with the two collaborating companies 
(Pieter van Foreest care home and 
Muzus service design company), which 
resulted in possibilities for future devel-
opment and use of the tool.

The final design, ‘Door mijn ogen’, is a 
conversation pack that includes instruc-
tions for the carer and a booklet for the 
frail elderly person. The tool helps the 
meeting centre staff to prepare for their 
role as listeners and encourages the 
visitor to become the narrator.

Supervision Blom, A., Weerdesteijn, J., Sonne-
veld, M.H.
Partner Muzus, Pieter van Foreest
Programme Design for Interaction
Methods Expert Interviews, Expert evaluation, 
Observations, Research-through-Design, User 
Interviews
Outcome Booklet

Top The final booklet 
design
Middle The package 
consists of a wrapper, 
instructions, a booklet 
and a writing board 
Bottom Example of a 
session

17
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17ACTIVE WHEELCHAIR 2019

DIMA POLITIN

Dima designed a concept for a novel 
product for wheelchair users to im-
prove physical activity and seden-
tary behaviour.

Wheelchair users are at increased risk 
of obesity, diabetes, cardiovascular 
disease, cancer, pressure ulcers and 
musculoskeletal problems. To reduce 
these risks, wheelchair users should be 
as active as possible, take pressure off 
their buttocks frequently and maintain 
good posture. However, many wheel-
chair users fi nd it diffi cult to follow these 
recommendations.

The study found that the use of a wheel-
chair and smartphone application could 
help persuade users to improve their 
behaviour using the motivational prin-
ciples of self-monitoring, data visualisa-
tion, goal setting, coaching, reward and 
social interaction. The user interaction 
for both products was developed and 
tested using digital and rapid prototyp-
ing. A total of three prototypes were de-
veloped to test the design features. The 
study found that the features did have a 
motivational effect on people. (Howev-
er, future research with a fully functional 
prototype should prove their effective-
ness over time).

Finally, a novel concept was developed 
by integrating the wheelchair interface 
and feasible technology into a design 
for a wheelchair armrest. The interface 
stimulates physical activity and aims to 
improve the quality of life of wheelchair 
users.

Supervision Kortuem, G., Geraedts, J.M.P.
Programme Integrated Product Design
Methods Interaction Prototyping, Prototype 
Evaluation, Prototyping, User Tests
Outcome Product

Top A visualisation of 
the armrest
Middle The interface 
on the armrest
Bottom Behavioural 
interventions using 
visual, tactile and 
auditory feedback
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KHRISNA RAJAGOPAL

 CURIO: MULTI-SENSORY PROGRAMMEMING 2019

Khrisna developed a concept for an 
audio-tactile interface to help blind 
high school students learn textual 
Programmeming languages.

The visual nature of many Program-
meming materials and tools makes 
them inaccessible to blind students. In 
addition, the accessibility tools used to 
interact with computers are not acces-
sible when it comes to Programmem-
ing. Braille displays are inaccessible 
to most blind users, and braille literacy 
rates are declining. Attempting to teach 
code using screen readers, despite the 
effort, kills the enthusiasm of the stu-
dents. Krishna’s aim in this project is to 
improve learning outcomes for this spe-
cifi c group of users.

A talk on audible Programmeming lan-
guages at a conference inspired Krish-
na to start this dissertation project. First, 
a literature review was conducted to 
gain a better understanding of the chal-
lenges in Programmeming education. 
Teachers and experts were interviewed 
to understand the context, and potential 
users were interviewed and observed 
to better understand their challenges. 
A co-creation session was held and all 
the insights gathered pointed in the di-
rection of not using Braille. 

Krishna developed CuriO, a multi-sen-
sory device that delivers digital informa-
tion to blind people in real time without 
the use of Braille. The device makes it 
easier for users to understand the hier-
archy and logic of code, to quickly scan 
through lines of code, and to select the 
lines that need to be edited. This makes 
Programmeming more accessible to 
blind audiences and improves their 
chances in today’s digital world.

Supervision Hermans, F., Keller, A.I., Vegte, 
W.F. van der.
Programme Integrated Product Design
Methods 3D printing, Co-creation Sessions, Ex-
pert Interviews, User Evaluation, User Interviews
Outcome Product

Top A render of the 
CuriO device
Middle 3D printed 
prototype presented to 
a blind Programmer 
Bottom The device 
makes it easy to skip 
through lines of code
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17DIAMEDIPORT PLATFORM 2020

MATTHIJS REBEL

Matthijs designed tools to convince 
healthcare professionals and deci-
sion makers to adopt DiaMediPort’s 
services.

The Dutch baby boom generation is 
ageing rapidly, threatening to over-
whelm the healthcare system. The el-
derly are more prone to physical and 
cognitive decline during hospitalisation 
and are more likely to require home 
care. This puts a strain on the already 
limited resources of healthcare provid-
ers.

The research part of this project high-
lighted the benefi ts of ensuring per-
son-centred triage care in the Dutch 
elderly home in 2020. Secondary and 
primary research (e.g. ethnographies, 
contextual maps, qualitative interviews) 
was conducted with an elderly couple in 
their extramural home, informal carers, 
district nurses and geriatric specialists 
from intramural institutions, ambulanc-
es and mobile night teams, and elderly 
call centres. Five key conclusions were 
drawn from the insights gained about 
triage moments, information fl ow, tech-
nology and the healthcare value chain.

The tools created - “Stakeholder Per-
spectives” and “Layered System Over-
view” - visually inform how healthcare 
professionals and benefi ciaries interact 
within the existing healthcare system 
and convince healthcare professionals 
and decision makers to adopt DiaMedi-
Port’s services.

Supervision Brinkman, C., Sleeswijk Visser, F., 
Glabbeek, G. van, Beekman, Q.
Partner Diamediport B.V.
Programme Strategic Product Design
Methods Context mapping, Generative Sessions, 
Observations, Stakeholder Interviews, Stakehold-
er map
Outcome Toolkit

Top The DiaMediPort 
Platform
Middle Sketches 
made during the ide-
ation phase
Bottom Phases of a 
virtual house visit by 
DiaMediPort
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 PETRA SALARIĆ

 BREAKING THE MENSTRUATION TABOO 2019

Petra designed a card game to bring 
up the topic of menstruation and en-
courage discussion in Indian fami-
lies.

There is an existing taboo around men-
struation in India, which affects wom-
en’s well-being in many ways - from 
education, economy, health, religion 
to various personal aspects. Currently, 
there are many activities taking place 
in India to improve the situation around 
menstruation - from government activi-
ties and plans, providing sanitary pads 
in rural areas, organising awareness 
sessions in schools, to famous actors 
using the media to spread awareness 
on these issues. However, there is a 
need for a change in the mindset and 
behaviour of the society to accept the 
efforts made.

The research for this project was con-
ducted in India in order to get closer to 
the problem and to understand the con-
text. The fi eld research included inter-
views with various experts in the fi eld 
and 9 different families to understand 
how people behave in their homes and 
how conversations are held around the 
issue. The research showed that pre-
menstrual girls are not informed about 
the issue until they get their fi rst peri-
od, which causes them shock, fear and 
anxiety. Men are often excluded from 
the discussion about menstruation, 
while the discussion is often between 
the girl and her mother.

Petra designed a card game called 
Mix-A-Body-Match. The aim is to cre-
ate fun pairs of cards that don’t require 
any prior knowledge of the topic, so that 
both premenstrual girls and male fami-
ly members can participate. The game 
comes with a booklet that explains the 
rules and provides information on pu-
berty and menstruation for the family 
to learn more. The game aims to nor-
malise menstruation by presenting it as 
part of puberty and a normal aspect of 
growing up. It acts as an icebreaker and 
creates a positive atmosphere in the 
home through laughter. Supervision Diehl, J.C., Desmet, P.M.A.

Programme Design for Interaction
Methods Expert Interviews, User Evaluation, 
User Interviews
Outcome Card game

Top An overview of the 
fi nal product of the Mix-
A-Body-Match
Middle 6 examples of 
mix and match cards 
present in the game 
Bottom Spread of the 
guiding booklet

17
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17 HAPTIC FEEDBACK FOR VISUALLY IMPAIRED 2021

PREETI SANDHIR

Preeti designed an assistive wear-
able for the visually impaired that 
uses shape memory materials to 
provide haptic feedback in the form 
of squeezing and dragging sensa-
tions.

Approximately 285 million people world-
wide are living with a visual impairment, 
and the rate of acquired blindness is 
expected to continue to rise. Assistive 
technology is increasingly being devel-
oped for them to enable independent 
living. A problem with currently available 
haptic solutions is that they typically 
use electromechanical systems that are 
heavy, have large, obtrusive shapes, 
produce sounds that interfere with their 
usability, and sometimes even provide 
unpleasant haptic feedback. The aim of 
this project is to explore more pleasant 
haptic interactions. 

The project began with a focus on how 
shape memory materials can produce 
haptic feedback. Once the possibilities 
for integration had been explored, it was 
decided to focus on one material and 
one haptic technology format. These 
were then tested with non-target partic-
ipants. The fi ndings led to a new refi ned 
demonstrator which was then tested 
with a range of blind and partially sight-
ed people to understand their percep-
tion of the haptic feedback and possible 
future applications.

The demonstrator designed is a type 
of assistive wearable that incorporates 
shape memory materials as actuators 
to provide feedback to the visually im-
paired. Shape memory materials are a 
class of smart materials that have the 
ability to return to their original shape 
from a deformation when certain stim-
uli are applied. The demonstrator is 
designed to provide two types of sen-
sation - pulling and squeezing. This pro-
vides memorable haptic feedback in an 
unobtrusive form.

Supervision Huisman, G., Ghodrat, S.
Programme Integrated Product Design
Methods Prototype Evaluation, Rapid Prototyping
Outcome Interaction

Top A render of the fi -
nal demonstrator
Middle A render of the 
fi nal demonstrator that 
has been tested with 
users
Bottom Rapid proto-
types made to explore 
the working principle of 
dragging and squeez-
ing
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JORINDE SMITS

 LOOWEE 2020

Jorinde designed The LooWee, a uri-
nation device for female wheelchair 
users.

The main problem is that there are 
no good toileting solutions for female 
wheelchair users. Diapers and cathe-
ters are uncomfortable and don’t last all 
day. This limits the user’s mobility and 
has a negative impact on their quality 
of life.

Based on previous prototypes and cus-
tomer experience, this thesis focused 
on fi nding the most appropriate design 
direction. The chosen concept focused 
on incorporating a urination tool into the 
wheelchair seat without making major 
changes to the orthosis. The embodi-
ment of the chosen concept focused on 
comfort and functionality. The different 
aspects of the concept were further 
investigated. Prototyping and material 
testing were used to refi ne the design. 
Finally, all the results were incorporated 
into the fi nal design.

The chosen concept focused on incor-
porating a urination tool without making 
major changes to the orthosis. The im-
plementation of the chosen concept fo-
cused on comfort and functionality. The 
different aspects of the concept were 
further explored.

Supervision Kroon, C.P.J.M., Ruiter, I.A. 
Partner Marie-Jose Calkhoven
Programme Integrated Product Design
Methods Evaluation test, Prototyping, Stakehold-
er Profi les
Outcome Product

Top Look of the prod-
uct when installed into 
a seat
Middle Four possible 
concepts 
Bottom Design pro-
cess sketches

17
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17 DOTBOT: A POSITIVE WHITE CANE EXPERIENCE 2019

VERONIKA SZABÓ

Veronika designed the Dot Bot, a 
navigation aid consisting of a net-
work of location-specifi c naviga-
tion and environmental information 
nodes (Dots) accessible to a specifi c 
user group.

The design of the white cane, the most 
widely used mobility aid for the visually 
impaired, has not changed signifi cantly 
since the mid-20th century. New con-
cepts and technological solutions have 
not been adopted. However, some po-
tential users perceive the white cane as 
unattractive and outdated.

After initial desk research, fi eld re-
search was carried out to explore VIP 
(Visually Impaired People) mobility is-
sues. The process contributed to a high 
level of empathy with VIPs. Autoethno-
graphic studies were carried out in col-
laboration with Thijs te Velde to build a 
base of self-experience of VIP mobility 
issues. Through the collaboration with 
Visio Den Haag and Margot Scheltema, 
different perspectives were represented 
in the research data. The main mobility 
struggles and attitudes towards mobili-
ty aids were identifi ed. The project also 
identifi ed positive aspects of VIP life 
and the inherent dilemmas.ˆ 

The Dot Bot is a navigation aid con-
sisting of a network of location-specifi c 
navigation and environmental informa-
tion nodes (Dots) accessible to a specif-
ic user group. The information is stored 
in the form of audio descriptions cre-
ated by the user base. In this way, the 
virtual DotBot community facilitates the 
sharing of commuting know-how. The 
information Dots make use of existing 
VIP relevant infrastructure elements in 
the tactile paving.

Supervision Wijntjes, M.W.A., Desmet, P.M.A.
Partner Koninklijke Visio
Programme Integrated Product Design
Methods Form Explorations, Generative 
Sessions, Observations, Prototype Evaluation, 
Prototyping
Outcome Product Service System

Top 3D render of the 
fi nal product
Middle The DotBot 
app is the point of 
connection between 
the Dot Database
Bottom Clay was 
used as a medium to 
experiment with basic 
forms
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TIM TIETZE

CYBORG NERF BLASTER FOR DISABLED KIDS 2019

Tim wanted to create a toy for chil-
dren with physical disabilities that 
used their special skills to promote 
inclusion.

The problem this final year project 
sought to address was that children 
with physical disabilities are often ex-
cluded from the toy world of able-bod-
ied children. Toys with small buttons, 
heavy weight or that require two hands 
to operate are examples of how children 
with physical disabilities experience 
failure. Alternative toys tend to cater to 
their abilities but forget about their real 
needs. These needs include group play, 
rebellious play and active play. 

The analysis was carried out through 
literature research, visits to schools and 
clubs and interviews with occupation-
al therapists. The research concluded 
with an understanding of how a blaster 
could support the inclusion of children 
with physical disabilities. A matrix was 
created linking three identified skills to 
the tasks required to operate a blaster. 
Several “how to” questions were used 
to generate different ideas for operating 
a blaster. Two loops of expert evalua-
tion lead to a final direction for the toy.

The Aequitas NERF blaster is more in-
clusive for users with physical disabil-
ities by separating the trigger from the 
blaster itself. This allows the blaster to 
be easily attached to different objects, 
making it accessible to everyone. Dif-
ferent shells for the trigger adjust how 
the blaster is activated, making it easy 
for everyone to join in the fun.

Supervision Judkins, D., Mechelen, M. van, 
Gielen, M.A. 
Partner Hasbro
Programme Integrated Product Design
Methods Co-creation Sessions, Expert Inter-
views, Harris Profile, Observations, PrEmo Cards
Outcome Product

Top Visualisation of 
the concept
Middle Four possible 
ways of using the 
product
Bottom “The goal is to 
make the needs of the 
minority become wish-
es of the majority”

17
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17NOTICING GRIPPY 2020

 MARK VAN DER SMAGT

Mark explored the qualities that 
Grippy (a prototype to help users 
identify their stress points) should 
have in order to adequately warn the 
user of impending stress.

This project is part of a larger PhD proj-
ect by Xueliang Li, which focuses on the 
design of smart wearables for stress 
management. Stress is a problem that 
many people suffer from. Exposure 
therapy, as introduced by Rothbaum & 
Schwartz, can help people cope with 
stressors. However, exposure therapy 
is currently limited to controlled envi-
ronments such as virtual reality, as ex-
plored by Rizzo et al. (2013).

The project investigated how to design 
a vibration signal that would be appro-
priately noticeable to users to warn 
them of impending stress. Three exper-
iments were conducted to measure how 
vibration strength, environmental fac-
tors and respectful design infl uenced 
the noticeability of the signal. The pro-
posed stress alert signal was found to 
be unobtrusive and respectful in most 
situations.

The outcome of Mark’s thesis is that a 
continuous vibration signal at a fi xed 
vibration level is likely to be an appro-
priate way of alerting users in most situ-
ations, but that the vibration level needs 
to be adjusted to detect cycling like sit-
uations.

Supervision Bozzon, A., Rozendaal, M.C.
Partner Koninklijke Visio
Programme Integrated Product Design
Methods Field experiments, Prototype Evalua-
tion, Self Exploration, User Tests
Outcome Insights

Top Presentation of 
the Grippy breakdown
Middle Pressing the 
button while walking
Bottom Items that 
are provided to the 
participants during the 
fi rst experiment
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 MAX VAN MANEN

 LEARNING WITH DEMENTIA 2020

Max designed a platform to inform, 
educate and guide the informal car-
er through the process of error-free 
learning to (re)learn meaningful ac-
tivities for people with dementia.

Dementia is a growing problem in the 
Netherlands and the number of people 
with dementia is expected to increase 
in the coming decades. This is putting 
pressure on the Dutch healthcare sys-
tem. One potential solution is errorless 
learning, a highly structured learning 
method used in rehabilitation for people 
with dementia to (re)learn skills. How-
ever, this method is not often used in 
the home environment. The aim of this 
thesis was to explore the possibilities 
of involving informal carers in errorless 
learning for people with dementia in the 
home environment.

The errorless learning method was re-
searched and described by discussing 
the needs and requirements of each 
stakeholder. This was translated into a 
vision of how errorless learning could 
be delivered in the home environment 
by visualising it in a desired journey. A 
new design goal, design possibilities 
and design requirements were defi ned 
to form the basis of the design phase. 
Individual and group ideation sessions 
were held, resulting in a proposal for a 
platform that was iteratively developed 
through low-fi delity testing, interviews 
and a focus group. At the same time, 
the desired journey was refi ned.

The proposed concept “Leren met De-
mentie” is a platform that informs, ed-
ucates and guides the informal carer 
through the process of error-free learn-
ing to (re)learn meaningful activities 
for people with dementia. It provides 
information on why to use this learning 
method, how to use it and how to ap-
proach the person with dementia. This 
is done through a website, a booklet 
and an application. Part of the website 
and the application is an online tool, the 
Stappenplan maker. This tool can be 
used to create a (printed) step-by-step 
plan with pictures and instructions tai-
lored to the person with dementia to be 
used during the learning sessions.

Supervision Snaphaan, L., Sonneveld, M.H., 
Manen, R. van
Partner Geestelijke Gezondheidszorg Eindhoven 
(GGzE)
Programme Integrated Product Design
Methods Desired Journey, Expert Interviews, 
Focus Group, Personas, Stakeholder map, 
Validation
Outcome Platform

Top Instruction page 
with application
Middle Printed map 
used during the 
learning process and a 
QR code
Bottom Wireframe 
iterations of the step-
by-step plan tool

17
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17 THE LVATE UNLOADING BRACE 2021

 ELIEN VAN STEEN

Elien designed the LVATE knee 
brace; a custom-made, off-loading 
brace that improves quality of life 
and delays total knee replacement 
surgery for people with arthritis. 

Arthritis of the knee is a condition 
caused by damage to the joint cartilage. 
This cartilage protects the bone from 
damage and when it is damaged it can 
cause pain and infl ammation. There is 
no cure for this condition and it can af-
fect a patient’s quality of life. Replace-
ment surgery is a last resort and it is 
preferable to delay the need for surgery 
if possible. The aim of this project is to 
delay this surgery and thereby improve 
quality of life. 

This project started with an analysis 
of arthritis, stakeholders and the care 
journey. Personas were created to sum-
marise the research and structure the 
idea development. Several potential 
therapies were analysed along with a 
technical analysis of the medical de-
vices involved. This resulted in a list of 
requirements that led to the creation of 
LVATE. 

The LVATE knee brace is a cus-
tom-made, off-loading brace that im-
proves the quality of life for people with 
knee osteoarthritis. The brace is made 
to fi t the patient’s leg perfectly and can 
be ordered directly after a 3D scan of 
the leg. The relief mechanism is acti-
vated by turning a knob on the side of 
the brace. The off-loading mechanism 
improves the function of the knee joint 
and increases the patient’s mobility, de-
laying the need for knee replacement 
surgery.

Supervision Jansen, A.J., Albayrak, A., Ruiter, 
I.A.
Programme Integrated Product Design
Methods Patient Journey, Persona, Prototype 
Evaluation, Prototyping, Stakeholder map
Outcome Product

Top The prototype of 
LVATE brace being 
tested
Bottom A render of 
the LVATE brace fi nal 
concept
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LOT VAN TOUW

ORAL CARE RITUALS WITH DEMENTIA 2019

Lot aimed to design an intervention 
to facilitate the oral care ritual for 
demented elderly people and their 
carers in nursing homes. 

The quality of oral care provided to el-
derly people with dementia in nursing 
homes is low. This is due to reduced 
mobility or cognitive function, which re-
sults in the elderly not completing the 
oral care ritual sufficiently. When this 
happens, carers have to take over. Un-
fortunately, in most cases this does not 
happen due to the difficulty of the task, 
the uncomfortable feeling of intima-
cy for both the elderly person and the 
caregiver, and the high time pressure 
that caregivers experience during the 
morning care ritual. The Dental Robot-
ics automatic toothbrush cleans teeth 
in 10 seconds, but is difficult to under-
stand. 

The design process for the Dental 
Robotics toothbrush for people with 
dementia began with a problem analy-
sis. During this phase, Lot interviewed 
care professionals, problem behaviour 
experts and observed oral hygienists 
to understand the needs of the target 
group. She also observed and conduct-
ed user tests with people with dementia 
to understand the challenges they face 
when brushing their teeth.

The Blink app helps caregivers provide 
person-centred care to clients with de-
mentia to increase acceptance of the 
Dental Robotics toothbrush. The app 
aims to make it easier for carers to un-
derstand and meet their clients’ needs, 
and to provide a quick overview of the 
client’s interests. It lists the do’s and 
don’ts of the care ritual, allows you to 
play nostalgic music to evoke emotions 
and suggests conversation starters. 
The app adapts to the client and carer, 
the severity of the dementia and the 
specific tool preferences of both.

Supervision Domhof, D., Keller, A.I., Cammen, 
T.J.M. van der.
Partner Dental Robotics
Programme Design for Interaction
Methods Design for Happiness card deck, Expert 
Interviews, Observations, Questionnaire
Outcome Application

Top Guide during the 
intake session, finding 
preference, wants and 
needs
Middle Getting to 
know the client, finding 
the do’s and don’ts
Bottom Facilitating 
reminiscence sessions 
to retrieve memories 

17



181

D
esign for quality of life 

17INSPIRING CONFIDENCE WHEN DIAGNOSED 2019

ROEL VAN WINSEN

Roel designed a web-based medium 
to provide information about macu-
lar degeneration and tips on how to 
improve quality of life. 

Macular degeneration is a disease that 
affects the macula, a central spot on the 
retina responsible for the greatest visual 
acuity. Symptoms of the condition can 
range from blurred vision to abnormal 
dark adaptation and in late stages can 
lead to partial or complete loss of cen-
tral vision. The aim of the project was to 
develop a training method for eccentric 
viewing, a technique that uses periph-
eral vision to see. The aim was to use 
motivational game elements to help pa-
tients practice this technique.

Roel began by researching macular de-
generation. This was followed by a desk 
research phase, looking at the current 
state of care for patients with the con-
dition. The research led to the identi-
fication of problems faced by people 
with macular degeneration. These were 
further explored through interviews with 
patients, ophthalmologists and experts. 
As a result, the focus of the project shift-
ed from the development of an eccen-
tricity training method to the creation 
of a web-based platform with informa-
tion about the condition, information 
about aids to make it easier, information 
about peer support, support for training/
re-validation and information about rel-
evant agencies.

The outcome of the project was a plat-
form designed using guidelines for vi-
sually impaired people. This resulted in 
a framework for a web-based medium 
where information about macular de-
generation can be communicated to the 
target group. This included collecting 
tips from “experienced” macular degen-
eration patients on how to make activ-
ities of daily living (ADL) easier. In ad-
dition, the website provides information 
on appropriate assistive devices.

Supervision Weijgert, E.C.M. van de, Wijntjes, 
M.W.A., Visch, V.T.
Programme Design for Interaction
Methods Brainstorming session, Evaluation test, 
Expert Interviews, User Interviews
Outcome Website

Top General website 
design
Bottom Vision without 
and with Age-related 
Macular Degeneration 
(AMD) vision. (National 
Eye Institute, 2012)
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ARON VINK

CONNECTME: STUDY FOCUS WITH ADHD 2021

Aron designed an online learning 
platform that promises to instantly 
match a student with ADHD with an-
other student with ADHD to improve 
concentration and engagement.

72% of children with ADHD still have 
it as adults, which means that an esti-
mated 2.1% of adults in the Netherlands 
have some form of ADHD. This means 
that these people still have symptoms of 
inattention, hyperactivity and/or impul-
sivity at a later age. In addition, self-reg-
ulation and other so-called ‘executive 
functioning’ skills can be difficult. This 
can lead to difficulties in concentrating 
and completing tasks through procras-
tination and distraction. The aim of this 
project was to help students with ADHD 
to concentrate and get things done. 

This project started with literature re-
view, podcasts and visits to the ADHD 
Café to understand the context. Gen-
erative sessions were then held with 
users to understand their underlying 
needs while studying with ADHD. This 
was followed by a co-creation session 
in which ideas for meeting these unmet 
needs were co-created. 

The result was a concept called Con-
nectMe, an online study platform that 
promises to instantly match a student 
with ADHD with another student with 
ADHD. ConnectMe facilitates the study 
session with a stranger by providing an 
ice-breaker and guiding the two study 
partners through setting a study plan 
for the day. The platform helps to stick 
to the agreed bursts and breaks and to 
evaluate the study day. ConnectMe al-
lows students with ADHD to send bud-
dy requests if their study session was 
successful, invite outside friends to the 
platform to study together, and build 
their personal study community.

Supervision Pasman, G., Lemke, M.
Programme Design for Interaction
Methods Co-creation Sessions, Generative Ses-
sions, Harris Profile, Journey mapping, Persona, 
Storyboard, User Evaluation
Outcome Website

Top The overview 
of the ConnectMe 
concept with the study 
planner
Middle The use sce-
nario of the concept
Bottom An image 
of the collaborative 
brainstorm during the 
co-creation session 

17
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17DESIGN AGAINST LONELINESS AMONG ELDERLY 2019

HAOXIN WENG

Haoxin created a service design 
toolkit for social connectivity among 
the elderly. 

Loneliness among older people is a 
significant social problem that has re-
ceived considerable academic and 
public attention. Millions of euros have 
been spent trying to identify and ad-
dress the problem, but a comprehen-
sive solution has yet to be found. This 
project focuses on social interaction as 
an entry point for intervention, with the 
aim of helping older people to connect 
with each other and with the organisa-
tions that serve them.

The project began with research into 
loneliness and its causes. This led to a 
focus on social interaction as the main 
entry point for intervention. Through a 
partnership with Vierstroom, a compa-
ny specialising in care for the elderly, 
the project found a context for its inter-
vention. This included activities organ-
ised by Vierstroom and Palet Welfare, 
such as bingo games or care lectures. 
Investigating the context revealed doz-
ens of problems and opportunities. Five 
pain points were highlighted in the el-
derly activity: dependence on a facili-
tator, passive social attitude, negative 
social norm, negative complaining and 
one-way communication.

The outcome of this project was a ser-
vice design toolkit that can help or-
ganisations to improve their service or 
generate new service ideas. The toolkit 
includes a strategy and design guide-
lines that can be used in a co-creation 
session to help participants stimulate 
creative thinking and develop the de-
sired relationship with older customers.

Supervision Westgeest, K., Sonneveld, M.H., 
Goossens, R.H.M., Dong, Y.
Partner Vierstroom Ledenservice
Programme Strategic Product Design
Methods Expert Interviews, Expert evaluation, 
Expert feedback
Outcome Toolkit

Top The toolkit con-
sists of 4 templates for 
different phases of the 
session
Middle Toolkit 
contains 48 cards 
of different function 
as raw material for 
inspiration
Bottom Example of a 
vision card
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MILA ZLATANOVA

EXO-PAL: MOTIVATE TO MOVE 2021

Mila created an app called Exo-Pal 
that uses gamification techniques 
to motivate users with Duchenne 
muscular dystrophy to maintain an 
active lifestyle.

Duchenne Muscular Dystrophy (DMD) 
is a serious inherited muscle disease 
that affects almost only boys and men 
and causes muscles to weaken over 
time. You are encouraged to adopt and 
maintain an active lifestyle. This can 
help delay the symptoms of the disease 
and preserve the function of their upper 
and lower limbs for longer. This project 
explores how arm movement data can 
be used to motivate people with DMD to 
maintain an active lifestyle. 

Based on a thorough user research cy-
cle including stakeholder interviews, it 
was hypothesised that serious games 
and/or digital twins might be an ap-
propriate way to visualise motivational 
data. Iterative prototyping and testing of 
these visualisations helped gain insight 
into user motivations and functionality, 
aesthetics and practicality.

This led to the design of Exo-Pal, a 
companion app for Yumen Bionics’ 
exoskeleton. It is based on gamification 
techniques to motivate and balance the 
amount of physical activity per day. By 
being physically active, the user can 
earn zoo badges to fill the gamified zoo 
in the app. Users can add or delete their 
favourite activities to change the recom-
mendation system.

Supervision Koot, L., Romero Herrera, N.A., 
Boess, S.
Partner Yumen Bionics
Programme Design for Interaction
Methods Research-through-Design, PrEmo 
Cards, Prototype Evaluation, Storyboard, User 
Interviews
Outcome Mobile Application

Top The home screen 
of the Exo-Pal zoo and 
the earned badges
Middle Reflection 
check-ins are encour-
aged to keep a track of 
progress
Bottom Online con-
cept evaluation 
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Our healthcare system is facing increasing demands in both primary and sec-
ondary care, while at the same time, there is pressure on resources, both in care 
facilities and care professionals. A direct result can be seen in a patient journey, 
where the patient spends more time at home during rehabilitation and recovery 
phases, and has less touch points with care professionals. This often leads to pa-
tient feelings of uncertainty and anxiety and therefore low adherence to treatment 
between consultations.

A high-quality home care context allows patients to become more competent 
in three crucial aspects: cognitive, affective, and behavioural. Technological in-
novations in home care combining monitoring and persuasive interfaces support 
patients in achieving collaboratively set goals, monitoring their care and emotional 
progress, and adjusting to their care process.

Natalia Romero Herrera — Associate Professor of Design for Self-Management 
at the Faculty of Industrial Design Engineering with an interest in contextualising 
knowledge for design for self-management

“LEARNING ABOUT EXISTING PRACTICES, 
PROTOTYPING NEW PRACTICES, AND 
COLLABORATING IN MANAGING CHOICES IS 
PATIENT EMPOWERMENT”
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SOCIAL VR CLINIC FOR KNEE SURGERY 2019

GUO CHEN

Guo designed and evaluated a social 
VR clinic to support patient-nurse 
communication for the treatment of 
knee pain.

Osteoarthritis of the knee is a major 
cause of disability in the elderly pop-
ulation around the world. To manage 
this condition, patients must endure tre-
mendous pain while travelling to hospi-
tals to see medical professionals. The 
motivation behind this project is to help 
patients with limited physical mobility to 
travel less to the hospital and still com-
municate well with doctors and nurses.

The process for this thesis began with 
an ethnographic study at a local hos-
pital to map the patient journey. Both 
consultants and orthopaedic surgeons 
were interviewed while patients were 
observed in relation to the treatment 
plan, medical history and patient educa-
tion. The focus was then placed on the 
patient education part of the journey in 
order to design and implement a social 
VR clinic.

The VR clinic is a virtual reality environ-
ment that simulates a hospital consul-
tation room. It is designed to help pa-
tients with knee pain communicate with 
nurses and doctors and understand the 
treatment process. The VR clinic can 
also be used to show patients anatomi-
cal models and the operating room.

Supervision Ridder, H. de, Li, J., Cesar Garcia, 
P.
Partner Centrum Wiskunde & Informatica
Programme Design for Interaction
Methods Expert Interviews, Observations, 
Patient journey mapping, Questionnaire, User 
Scenarios, User Tests, Within-subject experiment
Outcome Interaction

Top Testing the social 
VR room with a nurse 
on the left and a pa-
tient on the right 
Middle The proposed 
timeline for the surgery 
can be visually dis-
cussed
Bottom Developed 
knee model with the 
prosthesis installed

18
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TSUI CHIN-TANG

 VISUAL THINKING TOOLKIT FOR ITB 2020

Tsui designed a proposal for a new 
visual story communication strate-
gy to help GGZ Delfl and clarify the 
needs of clients in the Intensive 
Trauma Treatment (ITB) Programme 
and to improve the doctor-patient re-
lationship.

GGZ Delfl and’s ITB support Programme 
is designed to help people with psychi-
atric symptoms clarify and prioritise 
their complicated life issues. However, 
the current communication protocol 
between social workers and clients is 
hierarchical and does not allow for suf-
fi cient clarifi cation of the client’s needs. 
This can lead to the wrong treatment 
being prescribed or other support not 
being provided.

The researcher began the project with 
background research and analysis of 
the ITB Programme. Interviews were 
then conducted with social workers, 
former clients and current clients to un-
derstand the communication needs and 
problems of the clients. Based on the 
fi ndings, the researcher came up with 
several design options and designed a 
strategic plan.

The Visual Toolkit is a collection of ex-
ercises designed to help people com-
municate their thoughts and feelings 
more clearly during the ITB support 
Programme at GGZ Delfl and. The kit 
includes an introduction guide for social 
workers, a visual workbook for clients, 
a visual strategy plan, post-it notes and 
markers. The exercises in the kit are 
designed to help people clarify their 
thoughts, structure their stories and en-
gage in shared decision making. This 
can improve the doctor-patient relation-
ship and help the patient receive better 
treatment.

Supervision Hoftijzer, J.W., Visch, V.T.
Partner GGZ Delfl and
Programme Strategic Product Design
Methods Expert Interviews, Generative Ses-
sions, Sensitizing Booklets, User Interviews
Outcome Toolkit

Top An overview of the 
Visual Toolkit and its 
content
Middle An impression 
of how the toolkit can 
lead to enhanced 
shared decision 
making
Bottom A timeline 
of the emotions and 
words used during the 
ITB Programme 

18
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 EYE CAN(T) SEE ART 2020

 JOSEPHINE DE VRIES

Josephine developed a set of prin-
ciples and guidelines for museums 
to make their collections accessible 
to everyone, with a focus on people 
with visual impairments.

There is a large population of visually 
impaired people in the Netherlands who 
face many challenges in their daily lives. 
One of the main problems they face is 
social exclusion and dependence on 
others. Art plays an important role in so-
ciety, but visually impaired people often 
do not have equal access to it. This can 
lead to further feelings of isolation and 
frustration.

The process of the project started with 
a literature review in which I looked 
at the current state of accessibility in 
museums for people with a visual im-
pairment. Based on this, a design brief 
was formulated in collaboration with 
the Chabot Museum. Josephine then 
carried out user research with visually 
impaired people to gain insight into their 
needs and preferences. With this in-
sight, she designed a concept that was 
then tested and refi ned with the Chabot 
Museum.

The Eye can(t) see art toolkit is a set 
of instructions, cards and a smartphone 
application that enables people with vi-
sual impairments to experience art in 
a new way. The toolkit helps people to 
describe, feel, imitate and question art 
in order to create a more personal ex-
perience.

Supervision Wijntjes, M.W.A., Eikhuizen, W.
Partner Chabot Museum
Programme Design for Interaction
Methods Brainstorming session, Expert In-
terviews, Field Studies, Observing, Personas, 
Prototyping, Self Exploration, User Workshop
Outcome Set of Interventions

Top Visualisation of 
the concept 
Middle Example of an 
insight card
Bottom Simulation of 
different visual impair-
ments

18
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JASPER FABER

ASTHMA MEDICATION ADHERENCE 2019

Jasper designed an eHealth inter-
vention to help asthma patients with 
low health literacy improve their 
medication adherence.

Asthma is a chronic lung disease that 
can severely impact a person’s quality 
of life. There are many safe and effec-
tive treatments available to help man-
age and reduce asthma symptoms, but 
it can be difficult for patients with low 
health literacy (LHL) to use and interact 
with these treatments effectively. 

User-centred design research was 
conducted to identify personal deter-
minants of non-adherence behaviour, 
as well as potential barriers and oppor-
tunities to health technology adoption. 
This was followed by an ideation phase 
to explore how to create an engaging 
self-monitoring experience, what data 
could be used to objectively track asth-
ma status, and how this data could be 
presented to raise awareness. The final 
iteration of the project focused on con-
ceptualising and developing this new 
design vision, culminating in the cre-
ation of design guidelines and recom-
mendations for future design in the area 
of promoting medication adherence in 
asthma patients with LHL.

Turbuscope is a concept that could 
help improve medication adherence in 
asthma patients with low health literacy. 
The concept included the use of a smart 
inhaler to track medication use and 
provide reminders to patients. A sleep 
sensor to track nocturnal asthma symp-
toms and an interface to communicate 
data and raise awareness of asthma 
and the effects of medication.

Supervision Poot, C., Romero Herrera, N.A., 
Dekkers, T.
Partner LUMC
Programme Integrated Product Design
Methods Design Thinking, Co-constructing 
Stories, Harris Profile, Matrix of change, Persona, 
Storyboard, User Evaluation, User Scenarios
Outcome Product Service System

Top The final concept 
with the interface 
(left), the smart inhaler 
(middle) and the sleep 
sensor (right) 
Middle Discussing one 
of the scenarios
Bottom Online 
environment for health 
practitioner 

18
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 SUPPORT PLATFORM FOR FSHD PATIENTS 2021

QIYU FAN

Qiyu designed a personalised on-
line support platform to help facios-
capulohumeral muscular dystrophy 
(FSHD) patients get the right help in 
time during their disease manage-
ment by bridging the gap between 
the patient and the healthcare net-
work.

FSHD patients often experience prob-
lems during their treatment, but are of-
ten unable to get the right help quickly 
due to slow response times from health-
care professionals. There is a need for 
an improved online healthcare platform 
that can effectively communicate and 
coordinate between FSHD patients and 
the various healthcare professionals 
treating them.

The project started with a short litera-
ture review followed by user research. 
Interviews and generative sessions 
were used to understand the needs of 
FSHD patients. The fi ndings were sum-
marised in a journey map. Market re-
search was conducted on online health-
care platforms, which, together with the 
research fi ndings, fuelled the ideation 
phase. 

The online support platform helps 
FSHD patients to get the right help in 
time during the treatment of their dis-
ease by introducing a personalised 
coach to bridge the gap between the 
patient and the healthcare network. The 
platform has two main functions, treat-
ment and chat, which can meet most of 
a patient’s needs during the treatment 
process.

Supervision Kuipers, H., Fahlskog, N., Dehli, 
S.R.
Programme Design for Interaction
Methods Generative Sessions, Journey 
mapping, PrEmo Cards, Service Flow, User Inter-
views, User Scenarios
Outcome Website

Top The overview 
page in the dashboard 
Middle The groupchat 
with all the healthcare 
professionals
Bottom The underly-
ing idea of connecting 
the main stakeholders

18
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ANTONIA FEDLMEIER

 FINDING WHAT FITS 2021

Antonia proposes a meta-strategy 
to help individuals self-experiment 
with health interventions to fi nd last-
ing, effective behaviour change.

Chronic diseases are on the rise, and 
improving personal health behaviours 
is a long-term goal that is often under-
mined by tempting offers of instant grat-
ifi cation and other more pressing daily 
concerns. Often it is not the intention to 
change personal health behaviours that 
is lacking, but there is ample evidence 
of a gap between what people intend to 
do and what they actually do. The aim 
of this project was to explore self-ex-
perimentation as a method to help in-
dividuals change their personal health 
behaviours. 

A research through design approach 
was used to explore the principles of 
self-experimentation. The project had 
three signifi cant outcomes: First, a 
new approach to self-experimentation 
was discovered; one that addresses 
the limitations of existing approaches 
and meets the needs of people trying 
to change their health behaviours. Sec-
ond, it revealed that people generally 
navigate their health behaviour through 
intuition. And third, the research through 
design process involved the creation of 
three sets of prototypes that explore 
how to facilitate individuals’ self-exper-
imentation with health interventions. 
These fi ndings were summarised in 
three lenses, which then triggered the 
creation of a strategy. 

A meta-strategy was developed to help 
individuals change and maintain per-
sonal health behaviours by facilitating 
explorative self-experimentation. This 
is a process of trial and error to fi nd an 
intervention that works for an individual, 
is enjoyable and fi ts into their life. De-
signers can facilitate explorative self-ex-
perimentation by providing guidance, 
incentives and inspiration over time, 
allowing room for personal growth and 
fl exibility, fostering personal connection 
and building a resilient mindset. Anto-
nia created three distinct guidelines for 
public health, designers and individuals 
to enable self-experimentation.

Supervision Kraal, J.J., Bos-de-Vos, M.
Programme Design for Interaction
Methods Research-through-Design, Context 
mapping, Creative Sessions, Prototyping, User 
Interviews, Workshop Sessions
Outcome Framework

Top One of the fi ve 
phenomena from the 
argumentation guide 
for public health 
Middle Three of the 
seven starting points 
for designers to facili-
tate self-exploration
Bottom A take from 
the storyboard that 
guides individuals to 
self-experimentation 
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 COELIAC DISEASE AS SOCIAL DISEASE 2021

MARIA FREDIANI

Maria designed an app for event 
planners that provides information 
on how to create a safe environment 
for people with coeliac condition.

Celiac disease is an autoimmune con-
dition caused by the ingestion of gluten.

People with celiac disease often feel 
anxious and stressed when attending 
social events, as they have to be careful 
about cross-contamination and fi nding 
gluten-free options. This project aimed 
to create a concept that would help 
make social events safer and more en-
joyable for coeliac people.

The project was developed through con-
vergent and divergent design approach-
es, involving remote user research, lit-
erature review and iterative cycles of 
ideation, development and testing. The 
project focused on two main areas: the 
perception of the gluten-free diet and 
the coping strategies or problem-solv-
ing skills used during social events. The 
research approach includes contextual 
research as a base of knowledge about 
coeliac condition, the challenges of the 
gluten-free diet and coping strategies. 
The user research involved people with 
coeliac condition to lead the develop-
ment of a solution that takes into ac-
count their needs and values.

The fi nal product is a simple event plan-
ner that allows users to access a range 
of information about dietary restrictions. 
The fi nal concept is designed to create 
a safe environment for people with coe-
liac condition by providing guidelines to 
those hosting an event through a to-do 
list. This will allow the host of the event 
to know and understand the challenges 
of following a gluten-free diet. In addi-
tion, the fi nal concept also applies this 
process to other food restrictions and 
diets.

Supervision Ruiter, I.A., Kraal, J.J.
Programme Design for Interaction
Methods Evaluation Session, Generative Ses-
sions, Patient Journey, User Studies
Outcome Mobile Application

Top Screens of the 
event planner app 
Middle Wireframes 
and user fl ow of the 
notifi cation
Bottom Initial sketch 
of the concept
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WARD HENDRIX

 HARTHULP: Q&A PLATFORM 2019

Ward designed Harthulp, an intelli-
gent question-and-answer platform 
for cardiac patients to provide better 
and more effi cient aftercare.

There is a lack of support for heart pa-
tients after they leave hospital. Heart 
patients often have to wait several 
months for their next visit to a cardiol-
ogist, and may not have all their ques-
tions answered during that visit. This 
can leave patients feeling uncertain 
about how to manage their condition 
and they often turn to online platforms. 
Hendrix therefore wanted to investigate 
the sustainability of health-related so-
cial networks.

This project aimed to investigate the 
sustainability of health-related social 
networks in the Netherlands. This was 
done by analysing user posts on social 
platforms such as Hart Volgers and Dai-
lyStrength. The results showed that the 
number of patients on these platforms 
is growing rapidly and that users pre-
fer to contact cardiologists rather than 
fellow patients. These fi ndings suggest 
that there is an urgent need for new 
solutions to keep these platforms fu-
ture-proof. 

To address this problem, Harthulp, an 
intelligent question-and-answer plat-
form for cardiac patients, is proposed 
to provide better and more effi cient af-
tercare. Harthulp provides a question 
wizard to quickly fi nd information on the 
platform. The question assistant uses a 
deep learning model that captures the 
semantics of words in health-related 
social networks. This allows patients 
to search with short questions and re-
trieve relevant posts, even if they do not 
contain the same words. This enables 
patients to quickly fi nd information on 
the platform and reduces the need to 
contact a healthcare professional.

Supervision Jung, J., Kleinsmann, M.S.
Partner Cardiolab
Programme Integrated Product Design
Methods Data Scraping, Netnography, Sanity 
Testing
Outcome Platform

Top Harthulp introduc-
es a question wizard 
that guides cardiac 
patients searching for 
answers 
Middle The question 
wizard helps users fi nd 
relevant Q&A posts
Bottom The red tag 
shows a direct match 
(“drive”) and the blue 
tag shows a term relat-
ed to the search query 
(“procedure” instead of 
“surgery”) 
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THE HOSPICE DIARY FOR EATING AND DRINKING 2019

MAXIM HOUDIJK

Maxim designed a hospice food and 
drink diary to increase the sense of 
autonomy of hospice residents and 
provide consistent, well-managed 
nutritional care. 

Hospice caregivers and those close to 
hospice residents can have harmful atti-
tudes towards nutrition, which can lead 
to inconsistent and inappropriate care. 
This can be particularly damaging to 
the autonomy of hospice residents.

The process of this thesis began with 
a literature review to learn about atti-
tudes to care and how they are shaped 
by those living with a life-limiting illness. 
A contextual analysis was then carried 
out in a small Dutch hospice institution 
to understand the context and its stake-
holders. The nutritional care of the dif-
ferent stakeholder groups was mapped, 
which led to the design of the ‘hospice 
food and drink diary’.

The ‘hospice diary for eating and drink-
ing’ is a diary that centralises every-
thing related to food care for hospice 
residents. It aims to increase residents’ 
sense of autonomy over their meals and 
to facilitate consistent, well-adapted di-
etary care by hospice care providers 
and relatives. The diary also (re)intro-
duces social values related to eating 
and drinking to distract from the priori-
tised nutritional values.

Supervision Boeijen, A.G.C. van, Sonneveld, 
M.H.
Programme Design for Interaction
Methods Brainstorming session, Patient journey 
mapping, Stakeholder Interviews
Outcome Booklet

Top Final design of the 
food diary 
Middle & Bottom
Inside content of the 
food diary

18



197

D
esign for patient em

pow
erm

ent 

NOËLLE LUGTENBURG

 ‘MIJN MEDICIJN – ZWANGERSCHAP’ 2019

Noëlle designed ‘Mijn Medicijn - 
Zwangerschap’, an application that 
pregnant women can consult when-
ever they are in doubt about the 
safety of their medication during 
pregnancy.

The main challenge of this project was 
to design a product service system that 
would provide pregnant women with the 
information they need to make informed 
decisions about the use of medicines 
during pregnancy, while taking into ac-
count their concerns and beliefs about 
the potential risks of medicines.

The project was carried out in two 
phases: user research and applica-
tion design and development. User re-
search was conducted to fi nd out what 
information pregnant women need. The 
research involved nine semi-structured 
interviews with pregnant women attend-
ing the VUmc. Topics covered included 
pregnant women’s beliefs and attitudes 
about medication use during pregnan-
cy, how they experience communication 
with healthcare professionals, how they 
currently seek and experience informa-
tion sources, and what information they 
need at what moments to make an in-
formed decision about medication. 

The outcome of the project was the de-
velopment of an application called Mijn 
Medicijn - Zwangerschap, which is de-
signed to inform pregnant women about 
the use of medication during pregnancy 
and to support them in making informed 
decisions about the use of medication 
during pregnancy. The key aspect of the 
application is that it provides balanced 
information about the potential risks 
and benefi ts of a medicine for both the 
mother and the unborn child.

Supervision Groeneveld, B., Groot, C. de, 
Zomerdijk, I., Melles, M.
Partner Dutch Medicines Evaluation Board 
(MEB), VU University Medical Centre (VUmc)
Programme Design for Interaction
Methods Evaluation test, User Interviews
Outcome Mobile Application

Top The ‘Mijn Medicijn’ 
app
Middle Pregnant wom-
an using the app
Bottom Patient leafl et 
and the app
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 AI SMARTGLASSES FOR VISUALLY IMPAIRED 2020

FERKAN METIN

Ferkan designed AI-powered smart 
glasses for visually impaired people 
to help them achieve greater inde-
pendence and social integration.

Visually impaired people (VIPs) often 
rely on technology to help them with 
everyday tasks. However, current solu-
tions are not always reliable and can 
be cumbersome to use. This thesis 
explores the possibility of using human 
assistance in combination with artifi cial 
intelligence to create a more reliable 
and convenient solution for VIPs.

Ferkan started the thesis with desk 
research on AI, visual impairment and 
inclusivity. This was followed by contex-
tual research including interviews, natu-
ralistic user observations and shadow-
ing. During the synthesis phase, several 
current tools for VIPs to improve their 
daily lives were explored and two differ-
ent personas were developed. All the 
analyses led to the design direction of 
‘designing a system that uses human 
assistance when AI is not reliable’.

The concept designed by Ferkan con-
sists of three elements: a smart glasses 
app for the VIP, an onboarding section 
in the current Envision app, and a com-
panion app for sighted helpers. The 
smart glasses are worn by a VIP and 
include AI capabilities such as reading 
text, identifying objects and locating 
people. It also includes the ability to 
make a video call to a companion to 
request human assistance. The VIP 
navigates the menu with swipes, ac-
cesses features with double taps, and 
receives audio feedback. A double-tap 
on the side takes a photo with the smart 
glasses camera, and the content is spo-
ken (“Looks like a man sitting behind a 
laptop”). Finally, the algorithm improves 
itself with the guidance of the VIP and 
with the help of a sighted helper.

Supervision Lomas, J.D., Mahadevan, K., 
Boess, S. 
Partner Envision AI
Programme Design for Interaction
Methods Contextual Interviews, Expert Inter-
views, Naturalistic User Observations, Personas, 
Shadowing, User Interviews
Outcome Product Service System

Top The Envision 
smart glasses inter-
face 
Middle The onboard-
ing experience to 
setup the Envision 
glasses
Bottom The Envision 
companion app that 
lets sighted individuals 
help VIPs
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PAUL MEULENDIJKS

 THE BRAIN SELF PORTRAIT 2020

Paul designed an avatar-based puz-
zle concept to help child patients 
understand and participate in their 
clinical tests and test results.

In many hospitals, child patients are not 
involved in their clinical tests and test 
results in a child-friendly way. This can 
lead to a lack of understanding of par-
ent-doctor discussions, a lack of oppor-
tunities to express their own needs and 
opinions, and anxiety about if, how and 
why clinical tests are being done. This 
project focuses specifi cally on children 
undergoing clinical trials at the Child 
Brain Lab (CBL).

The work began with a contextual anal-
ysis of the children’s healthcare system. 
This included reviewing literature, ob-
serving consultations and interviewing 
a range of healthcare professionals 
and child patients. These fi ndings were 
then translated into design drivers that 
inspired several iterations of design 
ideas. These ideas were used to learn 
from by discussing them with all the key 
stakeholders in this project. This led 
to a second iteration of design drivers, 
ultimately resulting in the Brain Puzzle 
concept.

The Brain Puzzle concept is a collec-
tion of avatar-based, personalised puz-
zle pieces that the child patient collects 
as they progress through the CBL. 
Each piece has a different function and 
serves a different stage. The fi rst type 
of piece represents the sequence of 
tests that will be carried out, while the 
second type represents the brain func-
tions that these tests will examine. Be-
fore the consultation, the child patients 
are given an indication of their results in 
the form of stickers that can be placed 
on the appropriate puzzle piece. These 
stickers allow both doctors and children 
to indicate what they want to discuss. 
Children can digitally scan their puzzle 
pieces to explore more content.

Supervision Veelen, M.L. van, Gielen, M.A., 
Haren, N. van, Paus-Buzink, S.N. 
Partner Erasmus MC, Sophia Children’s Hospital
Programme Design for Interaction
Methods Context mapping, Expert Interviews, 
Observations, Sensitizing Booklets, User Inter-
views
Outcome Game

Top A kid using the 
Brain Self Portrait 
puzzle together with 
the parent
Middle A detail of the 
puzzle pieces
Bottom Scanning the 
pieces to explore more 
in-depth content
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 BO: PROMOTING EXERCISE FOR KIDS WITH CHD 2020

 HOSANA MORALES ORNELAS

Hosana wanted to help families with 
children with congenital heart de-
fects (CHD) understand the safe lim-
its of exercise.

Physical activity is essential for chil-
dren’s development, but those with con-
genital heart defects may suffer from a 
lack of opportunities to be physically ac-
tive, which can hinder cognitive matura-
tion, motor development and autonomy. 
Parents may be overprotective of their 
children with CHD, preventing them 
from getting the exercise they need.

This study used natural language pro-
cessing techniques to analyse 305 
online parent stories from various pa-
tient association websites. The results 
revealed the lifelong journey of these 
families, where an uncertain future led 
to a constant search for symptoms. The 
fi ndings were used in generative inter-
views with seven families of a child with 
CHD to understand the ongoing symp-
tom search during exercise. The com-
bination of insights from the interviews 
and the life journey was presented to 
fi ve members of the medical team to in-
spire a co-creation session.

The BO smart PSS aims to help parents 
and their children with CHD to better 
understand the safety limits of exercise 
in free-living conditions. With an activity 
tracker and its nine system modules, Bo 
aims to guide the child through different 
heart rate zones defi ned by the doctor. 
Bo also has a conversational agent 
function where parents can communi-
cate their concerns to the medical team 
and fi nd reassurance by seeing their 
child’s heart rate zone visualised on the 
activity path.

Supervision Deutekom, A. van, Kortuem, G., 
Jung, J.
Partner Erasmus MC, Sophia Children’s Hospital
Programme Integrated Product Design
Methods Data-Driven Design, Co-creation 
Sessions, Grounded Theory Method, Natural 
Language Processing, Netnography, Semi-struc-
tured Interviews
Outcome Product Service System

Top When the HR is 
close to the safety 
threshold, the device 
vibrates to let the child 
know they need to 
slow down 
Bottom An overview 
of the entire Bo prod-
uct-service system
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CLAUDIA MUI

 PERSONALISING PATIENT EDUCATION 2019

Claudia developed a personalised 
version of the patient portal, a tool 
that can be used to provide person-
alised education to patients.

The problem with patient education is 
that it is often delivered in a one-size-
fi ts-all approach that does not take into 
account the preferences and needs of 
individual patients. This can lead to pa-
tients not receiving the information they 
need, or not being able to understand 
or process it properly. Healthcare pro-
fessionals play a key role in patient ed-
ucation, but they may not have the time 
or resources to personalise it for each 
patient. This can leave patients feeling 
disengaged and frustrated, and ulti-
mately lead to poorer health outcomes.

This project was undertaken to explore 
how healthcare professionals can per-
sonalise patient education to improve 
the patient journey. Literature on lung 
cancer and patient-centred care was 
reviewed, and interviews and observa-
tions were conducted at the Albert Sch-
weitzer Hospital. 

The outcome of this project was a visu-
alisation of the current process of pa-
tient education, insights and opportuni-
ties to improve patient education, and a 
proposal on how to personalise patient 
education by personalising methods, 
information and dialogue. Personali-
sation should start at the beginning of 
the patient journey so that healthcare 
professionals can focus on keeping the 
patient’s goal at the forefront of all care.

Supervision Snelders, H.M.J.J., von Meyenfeldt, 
E., Dekkers, T. 
Partner Albert Schweitzer Ziekenhuis
Programme Strategic Product Design
Methods Expert Interviews, Observations, Pa-
tient Journey, User Interviews
Outcome Platform

Top Personalised 
profi le for managing 
patients
Bottom Scan medica-
tion list, Online tools 
and Online visuals
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 LIVESENSE: COLLABORATIVE GOAL SETTING 2020

ANINDYA PARAMAARTI

Anindya designed a continuous and 
collaborative goal setting system 
for TAVI (Transcatheter Aortic Valve 
Implantation) patients using sensor 
data. 

Patients who have undergone TAVI 
procedures often have overly restric-
tive behaviours regarding their physical 
activity. TAVI patients face challenges 
throughout the care pathway that pre-
vent and limit them from engaging in 
suffi cient physical activity. This can 
have negative consequences during 
the recovery process. The aim of this 
project is to develop a system for con-
tinuous and collaborative goal setting 
that can help improve patient experi-
ence during the recovery process.

The project is a collaboration between 
CardioLab TU Delft, Academic Medical 
Center (AMC) and Philips Design to im-
prove the care pathway of Transcathe-
ter Aortic Valve Stenosis (TAVI) patients 
through remote monitoring. A literature 
review and stakeholder interviews were 
conducted to understand the context 
of the TAVI care pathway, resulting in 
stakeholder maps and a post-TAVI jour-
ney. A literature review was conduct-
ed and a framework for the underlying 
problem was developed. The author 
refl ected on this framework with several 
stakeholders. This was followed by the 
ideation phase.

The proposed product-service system 
concept, called LIVEsense, is a con-
tinuous and collaborative goal-setting 
system using sensor data and a voice-
based conversational agent. LIVEsense 
consists of three main steps: baseline 
collection, collaborative goal setting, 
and monitored goal pursuit. The patient 
and clinician set goals about what the 
patient wants to achieve in terms of 
physical activity. The patient wears the 
sensor and interacts with the voice as-
sistant during monitored goal tracking. 
The sensor collects and compares the 
patient’s heart rate and activity data and 
provides feedback and reassurance to 
the patient.

Supervision Kortuem, G., Kleinsmann, M.S., Vis, 
M., Lovel, P. 
Partner CardioLab TU Delft, Academic Medical 
Center (AMC), Philips Design
Programme Strategic Product Design
Methods Stakeholder map, Stakeholder inter-
views 
Outcome Product Service System

Top LIVEsense Con-
cept, with the 3 main 
fl ow: baseline collec-
tion, collaborative goal 
setting & monitored 
goal pursuit
Bottom Use scenario 
of the product sevice 
system

18



203

D
esign for patient em

pow
erm

ent 

TESS PETERS

 EXPEERIENCE: EMPOWERING HNC PATIENTS 2021

Tess created an app that empowers 
head and neck cancer (HNC) pa-
tients by giving them greater insight 
into their well-being and enabling 
them to share their experiences with 
peers.

In the Netherlands, head and neck 
cancer patients often have to visit their 
doctor every few months for follow-up 
appointments. However, between these 
visits, patients can feel anxious and 
have many questions about their health. 
The aim of this project is to develop an 
additional service to the current Health-
care Monitor (HM) that will empower pa-
tients between consultations and give 
the doctor a more frequent and realistic 
insight into their well-being.

The project began with an analysis 
of the needs of HNC patients in the 
post-operative period. This was done 
through a focus group with healthcare 
professionals and interviews with for-
mer patients. Based on the fi ndings, a 
patient empowerment model was creat-
ed. This model was then used to design 
a prototype app that would give patients 
more insight into their well-being and 
enable them to share their experiences 
with peers. The prototype was tested 
with former patients who found it valu-
able.

This led to the creation of exPEERi-
ence, an app for head and neck cancer 
patients to empower patients. The app 
allows patients to share experiences 
with peers and gain a better insight into 
their own well-being. Ultimately, this 
can lead to a better quality of care by 
improving the patient’s quality of life, the 
healthcare professional’s insight and 
the effectiveness of consultations.

Supervision Snelders, H.M.J.J., Jung, J., Offer-
man, M., Kleinsmann, M.S. 
Partner Erasmus MC, CardioLab
Programme Design for Interaction
Methods Double Loop Method, Prototype 
Evaluation, Storyboard, System Mapping, User 
Interviews
Outcome Mobile Application

Top Discover what 
you can expect in this 
phase of recovery 
based on peer expe-
rience
Middle Vision for com-
munication between 
stakeholders
Bottom The app 
during evaluation by 
possible users
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 DECIDING WITH HEART 2019

MARTINA POZZONI

Martina wanted to improve the 
shared decision-making process in 
the cardiology department at Am-
sterdam UMC by creating a booklet 
on life-prolonging treatments for pa-
tients with advanced heart failure.

Shared decision making is a process in 
which healthcare professionals and pa-
tients decide together on the course of 
treatment. However, several barriers to 
implementing shared decision making 
for patients with advanced heart fail-
ure have been identifi ed, including lack 
of clarity, uncertainty, lack of training 
and lack of time. This thesis focuses on 
improving the shared decision making 
process in the cardiology department of 
the UMC Amsterdam.

Martina started by researching ad-
vanced heart failure and the principles 
of shared decision making. The cardi-
ology department of Amsterdam UMC 
was observed, which resulted in the 
‘shared decision-making journey’ and 
9 different stages of the journey. This 
journey defi ned the design goal and the 
interaction vision of the project. 

The booklet ‘Deciding with heart’ was 
created to support communication be-
tween healthcare providers and pa-
tients in the shared decision-making 
process. It provides information about 
life-prolonging treatments for patients 
with advanced heart failure and encour-
ages them to express their values and 
preferences. Patients should receive 
the booklet during their consultation 
with a cardiologist, nurse or heart fail-
ure nurse. The shared decision-making 
process can be enhanced by giving the 
booklet before stopping curative treat-
ment to enable the patient to make a 
choice about treatment using shared 
decision-making principles.

Supervision Sonneveld M.H., Schuffelers, 
R.J.G.
Partner Amsterdam UMC
Programme Design for Interaction
Methods Expert evaluation, Journey mapping, 
Observations, Semi-structured Interviews 
Outcome Booklet

Top The ‘deciding with 
heart’ booklet
Middle A page of the 
booklet where patients 
tell about their worries.
Bottom A part of the 
‘shared decision-mak-
ing journey’
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MOTIE RAWIEN

 HIDDEN IN PLAIN SIGHT 2020

Motie designed a bottle containing 
a metered dose inhaler (MDI) and a 
spacer chamber for asthma patients. 

Asthma is a common condition, espe-
cially in children, and can be diffi cult to 
manage. One of the biggest problems 
with asthma treatment is non-adher-
ence, often due to the appearance of 
asthma inhalers. 

The contextual analysis for this proj-
ect consisted of interviews and con-
text-mapping sessions with asthma 
patients. This was done to gain insights 
from the patient’s perspective regarding 
the use of asthma inhalers. In addition, 
this fi nal project is based on certain 
fi ndings from the Exploring Interactions 
project that preceded this project; this 
contextual analysis is being carried out 
in part to validate these fi ndings.

The ‘bottle inhaler’ concept disguis-
es the MDI and spacer chamber as a 
drinking bottle, making it easy to inte-
grate product use and the product itself 
into any type of environment. This con-
cept has the power to encourage the 
(correct) use of asthma inhalers in pub-
lic, especially among children. This, in 
turn, can lead to better personal health 
and reduced healthcare costs due to 
less wasted medication due to incorrect 
inhaler use.

Supervision Ruiter, I.A., van Heur, R.J.H.G.
Programme Design for Interaction
Methods Context mapping, Creative Sessions, 
Prototyping, Stakeholder Interviews, Stakeholder 
map, User Tests
Outcome Product

Top Final prototypes
Middle Prototyping 
process
Bottom Sketching 
process to fi nd the 
best shape
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 FRAOS: FACIAL RECOGNITION AFTER SURGERY 2020

TAMARA RIBBERS

Tamara created a tool called Fraos 
that predicts changes in facial rec-
ognition per patient and helps the 
surgeon communicate this to the pa-
tient to align expectations with actu-
al results.

Some patients at VUmc become unrec-
ognisable after orthognathic surgery. 
Surgeons are unable to explain during 
the consultation how much patients will 
change, leading to patient dissatisfac-
tion when the changes do not meet their 
expectations. Some patients do not get 
used to their new changes and do not 
recover emotionally, leading to psycho-
logical problems. The aim of this project 
is to reduce the difference between pa-
tients’ expectations and reality. 

The process began with research into 
human and computer facial recognition 
and orthognathic surgery. This showed 
that some patients become unrecog-
nisable after surgery and that there 
was a need for a tool to help surgeons 
communicate potential changes to pa-
tients. A landmark-based computer rec-
ognition method was used to analyse a 
dataset of 75 pre- and post-operative 
patient images. This showed that some 
regions of the face infl uence facial rec-
ognition more than others, as well as 
specifi c landmark movements that sim-
ulate orthognathic surgery. Based on 
this, a concept was developed.

The facial recognition tool, called Fraos, 
helps surgeons to communicate and 
predict changes in facial recognition 
to patients undergoing orthognathic 
surgery. It also helps patients recover 
emotionally from facial changes. The 
tool predicts changes in facial recogni-
tion for each patient, depending on the 
specifi c face, iconic features and specif-
ic type of surgery.

Supervision Goossens, R.H.M., Forouzanfar, T., 
Song, Y. 
Partner VUmc Amsterdam
Programme Integrated Product Design
Methods Questionnaire, Stimuli Cards, User 
Interviews 
Outcome Application

Top Shifting land-
marks on a face
Middle A selection of 
before and after pic-
tures that were used to 
train the model
Bottom Prediction of 
the outcome of the sur-
gery and the likeliness 
of recognisability
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IRIS RITSMA

 VEA: ASTHMA SELF-MANAGEMENT 2019

Iris designed a tool to help asthma 
patients self-manage through per-
sonalisation, increased awareness 
and structured tools.

Asthma is one of the most common 
chronic diseases worldwide and its 
prevalence is expected to increase in 
the coming years. Medical self-man-
agement by asthma patients will be 
essential to minimise the burden of dis-
ease. However, research suggests that 
most patients are unable to effectively 
self-manage their asthma due to be-
liefs, low motivation and lack of skills. 
Iris focused her fi nal year project on 
overcoming these barriers.

The project began with an extensive lit-
erature review to identify potential bar-
riers to medical self-management. User 
research was conducted in the form of 
context mapping with asthma patients 
and clinicians to gain a better under-
standing of the project context. Based 
on the research fi ndings, six design pro-
posals were developed. The fi nal con-
cept was developed through simulation 
and testing with patients.

VEA is a self-management tool for asth-
ma patients that consists of an app and 
a physical device. The app allows the 
user to set goals and supports the user 
in achieving these goals. By working on 
the goals, the app learns about the user 
and becomes personalised. The phys-
ical device supports the app by mea-
suring the air quality in the user’s home 
and providing feedback. The benefi ts of 
VEA are that it is personalised, the user 
is in control and it increases the user’s 
ability to self-manage their asthma.

Supervision Romero Herrera, N.A., Paus-Buz-
ink, S.N.
Partner CAHAG & VanBerlo
Programme Integrated Product Design
Methods Iterative Design Cycle, Context map-
ping, Expert Interviews, Focus Group, Patient 
Journey, Persona
Outcome Product Service System

Top An overview of 
VEA, with left the 
mobile application 
and right the physical 
device
Middle The interface
Bottom An impres-
sion of a focus group 
session
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 TAILORED INTERACTIVE PROCEDURE ANIMATION 2020

SELWYN STEENBERGEN

Selwyn developed a bespoke inter-
active animation to improve patient 
understanding of bladder cancer, its 
treatment and side effects.

In 2020, the ‘informed consent’ law will 
be renewed with the aim of increas-
ing patient power and responsibility in 
shared health decision making. How-
ever, research has shown that patients 
only remember 20% of the information 
provided by their doctor during a con-
sultation, making it diffi cult to make an 
informed decision. Other information 
materials (such as brochures) are given 
to patients to increase their knowledge. 
However, these materials do not meet 
all patients’ health information prefer-
ences. 

Selwyn conducted desk research into 
the process, patient understanding 
and target audience. The target group 
was divided into four patient profi les 
to create a more tailored experience 
for the patient: independent activists, 
doctor-dependent activists, doctor-de-
pendent passives and independent 
passives. Semi-structured interviews 
were conducted to identify patients’ 
health information preferences as they 
progressed through treatment. This led 
to the creation of user archetypes and 
patient journeys from which several 
concepts were generated. 

A customised interactive 3D animation 
prototype is developed to better meet 
the health information needs of NMICB 
patients. This online folder allows pa-
tients within these profi les to access 
tailored, understandable and validated 
health information at any time during 
their treatment journey. It will help to 
reduce patient anxiety and uncertainty 
and better prepare them for surgery.

Supervision Vegt, N.J.H., Visch, V.T.
Partner Franciscus Gasthuis & Vlietland, 
Informed
Programme Design for Interaction
Methods Patient Journey, Persona, User Arche-
types, User Interviews
Outcome Website

Top An overview of the 
procedure journey and 
the information that 
can be accessed
Middle Detailed step 
with the animation 
presented
Bottom One of the 
fi rst paper prototypes 
of the journey
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 EDDA VAN TRIET

 ROAD TOWARDS A BETTER GP-PATIENT RELATION 2020

Edda proposed a roadmap to help 
Heart for Health create a new eHealth 
solution to strengthen the relation-
ship between general practitioners 
and cardiovascular patients.

Heart for Health is a Dutch organisation 
that is currently struggling to develop 
and implement a pilot for remote moni-
toring of cardiovascular patients in gen-
eral practice. There are many obstacles 
to overcome in implementing such solu-
tions, including complex stakeholder 
expectations and desires.

First, research was conducted on 
trends, barriers and stakeholder de-
sires, resulting in an overview of the 
complex environment in the form of 
stakeholder maps. Edda then con-
ducted an exploratory session with the 
key stakeholders to fi nd opportunities 
to create new value. Through several 
brainstorming sessions, a proposal for 
a broader product vision is made. A 
step-by-step approach to the develop-
ment of the product was proposed and 
translated into a roadmap.

The research found that it was valuable 
for Heart for Health to focus on develop-
ing a product for patients before engag-
ing general practitioners. The proposed 
approach is translated into a roadmap 
that describes the different steps Heart 
for Health can use to work towards the 
future they envision. A value proposition 
was developed for a patient app called 
‘HartsVriend’. The app focuses on bet-
ter health outcomes by empowering pa-
tients with understandable information 
on lifestyle changes. The app has been 
validated by both patients and health-
care providers.

Supervision Wolsak, J., Simonse, L.W.L., 
Pannunzio, V. 
Partner Heart for Health
Programme Strategic Product Design
Methods Creative Sessions, Do Say and Make 
Model, Expert Interviews, Generative Sessions, 
Journey mapping, On-the-wall Analysis, Persona, 
Stakeholder map, User Interviews, Vision in 
Product Design method
Outcome Roadmap

Top A cut-out of the 
roadmap displaying 
horizon two and three
Middle The proposed 
HartsVriend mobile 
application design
Bottom A persona of a 
cardiovascular patient
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 MATURING EXOSKELETON FOR DUCHENNE 2020

LINDSEY VERMEER

Lindsey has designed an exoskele-
ton that can mature with Duchenne 
boys between the ages of 10 and 17, 
to grow with them both physically 
and emotionally at different ages.

Duchenne boys have progressive mus-
cle wasting and lose the ability to walk 
by the age of 10. This loss of muscle 
strength leads to a loss of indepen-
dence and quality of life. An exoskele-
ton has been developed by Yumen Bi-
onics to support their arm function, but 
it is not yet mature enough to adapt to 
the changing physical and emotional 
needs of the user.

In order to understand the require-
ments needed to achieve the design 
goal, both the physical and emotional 
needs of Duchenne boys are explored 
through a literature review and user re-
search. First, the current exoskeleton is 
analysed and the phases of the disease 
are mapped, taking into account the 
emotional aspects. A context mapping 
session was conducted with the target 
group, resulting in three different per-
sonas. The whole research phase was 
concluded in a journey map from 10-17 
years, including physical and emotional 
needs, desires and beliefs. 

The solution is an enhanced exoskel-
eton with the added functionality of 
controlling devices in the user’s home 
through movement. An interface with 
a coding platform that allows the user 
to decide which devices to control with 
which movements, and a communica-
tion platform to ask questions and share 
experiences. A service where an ex-
pert regularly checks the exoskeleton’s 
hardware (physical fi t and support) and 
software (control functionality) is also 
included.

Supervision Hoekstra, G.P.M., Koot, L., Melles, 
M.
Partner Yumen Bionics
Programme Integrated Product Design
Methods Context mapping, Expert Interviews, 
Expert evaluation, Journey mapping, Ob-
servations, Personas, User Evaluation, User 
Interviews, User scenario, Metaphors, Creative 
Session
Outcome Application

Top Homepage of the 
interface 
Middle Personalising 
the platform
Bottom A cut-out of 
the concluding over-
view of emotional and 
physical needs and 
wishes
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18 EASYRAISE: IMPROVING TOILET POSTURE 2021

CHRIS VLASBLOM

Chris designed EasyRaise, a plat-
form that helps people achieve an er-
gonomically correct toilet position.

Most people don’t think twice about 
going to the toilet, but constipation and 
urine retention are common problems 
and there are several ways to combat 
them. One way is to adopt the correct 
posture when sitting on the toilet, which 
involves raising the knees above hip 
level to relax the pelvic fl oor muscles. 
This report explores a new product de-
sign that helps people combat consti-
pation and urinary retention by helping 
them achieve an ergonomically benefi -
cial toilet posture.

The problem of toilet posture was ex-
plored through literature research on 
anatomy, cultural infl uences and the 
target audience. The context was then 
researched through observations of 
current toilet spaces and common 
items. After this analysis phase, the de-
sign brief was specifi ed and solutions 
developed. 

The EasyRaise is a platform that helps 
people achieve an ergonomic toilet po-
sition by effortlessly raising the user’s 
legs to the perfect personal height. The 
user operates the platform with a wire-
less remote control and is advised by a 
medical professional as to the desired 
optimum height of the platform. In this 
way, EasyRaise allows for a potential 
reduction in constipation and urine re-
tention.

Supervision Ruiter, I.A., Heur, R.J.H.G. van.
Partner Erasmus MC
Programme Integrated Product Design 
Methods Morphological Chart, Observations, 
Prototype Evaluation
Outcome Product

Top Final design of the 
EasyRaise
Middle Concept 
sketches made during 
ideation
Bottom Working 
prototype 
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JIA WANG

DRAGON-RAISING GAME FOR FOOD LITERACY 2019

Jia proposes a mobile game that en-
ables users of low socio-economic 
status (SES) to gain food literacy and 
report their diet through gameplay.

The project focuses on vulnerable 
groups, especially adults with low so-
cio-economic status, who often lack 
health-related knowledge. The aim is 
to increase their food literacy by making 
them feel engaged in collecting relevant 
and meaningful data about their eating 
behaviour and its context. One way to 
motivate people to be more active in 
data collection and reflection is to de-
sign interventions based on self-deter-
mination theory, which draws on three 
innate psychological needs: autonomy, 
competence and relatedness.

Jia conducted desk research on the low 
SES group, food literacy, self-determi-
nation theory and gamification strat-
egies. User research was conducted 
through design interventions and ob-
servations, which were summarised in 
a set of design requirements.

This master’s thesis proposes a mobile 
game that enables the target group to 
gain food literacy and report their diet 
through gameplay. The game is about 
raising a dragon; it creates a link be-
tween the game world and the real 
world by encouraging users to feed 
their dragons with what they buy and 
eat in their real lives.

Supervision Romero Herrera, N.A., Vegt, N.J.H.
Programme Design for Interaction
Methods Cookbook Method, Generative In-
terviews, Observations, PLEX cards, Persona, 
Storyboard, User Scenarios
Outcome Mobile Application

Top The homescreen 
of the app where you 
can add what you 
bought in real life for 
your dragon
Middle Upload your 
own meals and feed it 
to your dragon
Bottom The behaviour 
of the dragon responds 
to how it is fed
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18WALK ALONG, NOT ALONE 2020

PEIXIN WANG

Peixin designed “Walk along, not 
alone”, a board game specifically 
designed to help elderly Chinese im-
migrants learn about ageing and end 
of life in the Dutch context.

Elderly Chinese immigrants in the Neth-
erlands face challenges in preparing for 
the end of life due to cultural differenc-
es. This can lead to health inequalities 
and poorer quality of life. Pharos, the 
Dutch Centre of Expertise on Health 
Disparities, wants to explore a way to 
provide appropriate support to these 
immigrants.

The research process started with a 
discovery phase to understand how el-
derly Chinese immigrants prepare for 
the end of life with the support of pro-
fessionals in the Dutch context. The 
second phase, define, summarised the 
findings and generated a design vision 
and direction. The third phase, concep-
tualise, used the findings to develop a 
tool to help professionals support el-
derly Chinese immigrants in preparing 
for the end of life. The fourth and final 
phase, iterate, refined the design to cre-
ate the final product.

This board game helps elderly Chinese 
immigrants living in the Netherlands 
to better understand how to cope with 
ageing and end of life in the Dutch con-
text. With rich interactive game mech-
anisms, the game helps the elderly to 
learn about the possibilities, challenges 
and solutions in the EOL journey. The 
game enables people to discuss sensi-
tive topics in a comfortable atmosphere.

Supervision Boeijen, A.G.C. van, Boland, G., 
Sonneveld, M.H.
Partner Pharos (Dutch Centre of Expertise on 
Health Disparities)
Programme Integrated Product Design
Methods Context mapping, Evaluation test, Ex-
pert Interviews, Personas,Stakeholder Analysis, 
Stakeholder Interviews
Outcome Game

Top Game set-up
Middle Concept 
explainer of the board 
game
Bottom Translated 
version of the board 
game
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RUOCHA WANG

 SEXUALITY AND INTIMACY FOR AYAS 2019

Ruocha designed an online applica-
tion that provides a place for adoles-
cents and young adults with cancer 
to discuss and respond to questions 
about sexuality and intimacy. 

Adolescents and young adults (AYAs) 
with cancer face many challenges, in-
cluding the burden of cancer, the tran-
sition from childhood to adulthood, and 
the impact of cancer on their psycho-
sexuality and intimate relationships. 
Discussions about sexuality and intima-
cy are often inadequate, and AYAs are 
often dissatisfi ed with the information 
provided by healthcare providers. As a 
result, AYAs may be unable or uncom-
fortable accessing the right expert or 
resource for their concerns.

Ruocha looked at the big picture of 
sexuality and intimacy care for AYAs in 
the Netherlands and explored the un-
met needs of AYAs. A literature review 
was conducted focusing on the cancer 
journey and intimacy during the journey. 
Interviews with sexologists, nurses and 
AYAs were conducted to understand 
the complex context. 

The ‘New me. New us’ is an online 
tool that helps adolescents and young 
adults with cancer to learn more about 
how the disease may affect their sexual 
and intimate relationships. It provides 
answers to questions and suggests top-
ics to explore. It also provides informa-
tion on how to talk about these issues 
with their healthcare providers.

Supervision Groeneveld, B., Albers, L., Desmet, 
P.M.A.
Partner LUMC
Programme Integrated Product Design
Methods Expert Interviews, Patient Journey, 
Q-sort, Stakeholder Interviews, User Interviews
Outcome Mobile Application, Website

Top The mobile 
application enabling 
exploration and direct 
contact
Middle The website 
can be used to search 
for specifi c topics
Bottom Healthcare 
providers can offer 
answers to questions 
and articles

18



215

D
esign for patient em

pow
erm

ent 
18LET’S WALK! GAIT TEST FOR CHILDREN 2020

CHENYE XU

Chenye designed a concept for a gait 
(a way of walking) testing station for 
children that included three differ-
ent tasks for different age groups of 
children.

The Child Brain Lab at Sophia Chil-
dren’s Hospital does not currently have 
a dedicated gait testing station for chil-
dren. The current gait testing procedure 
is not well suited to children, resulting in 
children feeling bored and unmotivated. 

The process of this project began with 
a scoping phase to understand the cur-
rent procedures and children’s experi-
ences of gait testing. Through research 
with experts and children, some design 
opportunities and issues were identi-
fied. In the design sprint phase, different 
interventions were tested and iterated 
to find design patterns. These patterns 
were then used to generate concepts 
that were evaluated against design ele-
ments and hospital requirements. 

The result is a new concept for chil-
dren’s gait testing experience, which in-
cludes three different tasks for different 
types of children. The technology tool 
is modified from the previous concept 
to enhance the gait experience. With 
the final concept, a new service blue-
print and technology roadmap will be 
produced as final deliverables. With a 
view to long-term implementation, the 
concept is also implemented in the in-
teractive videos for short-term use.

Supervision Weerdesteijn, J., Roebroeck, M., 
Gielen, M.A.
Partner Sophia Children’s Hospital
Programme Design for Interaction
Methods Context mapping, Evaluation test, Fo-
cus Group, Service blueprint, User Scenarios
Outcome Product Service System

Top Gait test station 
for older children
Middle Interaction with 
older children
Bottom Gait test 
station for younger 
children with lower 
walking capabilty
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DESIGN FOR
 MENTAL HEALTH

217

Within the fi eld of healthcare, mental health is the most mysterious domain. 
People are often unaware of their own mental health, let alone that of others: it 
is diffi cult to perceive, assess, predict and infl uence. However, mental health is 
fundamental as it directly affects what we think, feel, and do. The two-faced nature 
of mental health, being hidden while infl uencing almost every overt aspect of our 
lives, makes it a challenging and attractive domain for designers.

The combination of a user-centred design perspective and the shift from design 
of products to the design of services, provides our students with the tools needed 
to unravel and contribute to mental health care. Traditional mental health therapies 
like ‘couch therapy’ are strongly language-based, but more recently, we have seen 
the rise of CBT, behavioural, social, and daily life-interactions as effective mea-
sures in mental healthcare. Moreover, innovations in health measurement tech-
nology such as wearables, can positively (signalling risks) and negatively (causing 
stress) infl uence mental health.

As in most healthcare domains, mental healthcare is extending from clinical 
care to a focus on preventive and self-care. This enables designers to contrib-
ute to mental health by designing a wide range of tailored mental health interac-
tions. Many examples can be found, varying from improving psychological effec-
tive mechanisms, designing motivational health data feedback, proposing mental 
health systems, creating mental health awareness, increasing therapy-adherence, 
to reaching people who might benefi t from mental healthcare.

Given the global rise of mental illness, especially in younger age groups, and 
the insuffi cient sources invested in mental healthcare, innovation in mental health 
is greatly needed. Our graduate design students’ knowledge, skills and tools can 
signifi cantly contribute to this fi eld. 

Valentijn Visch — Associate Professor of Design for Health Motivation at the 
Faculty of Industrial Design Engineering, director of IDE's eHealth research lab and 
coordinator of Persuasive Game Design
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 SPIRITUS: BREATHING TOWARDS INNER PEACE 2021

ARUN ABRAHAM JOHN

Arun designed Spiritus, a breathing 
practice that uses data to help peo-
ple achieve inner peace.

Spiritual well-being is an important as-
pect of human well-being. As the fi eld 
of positive design aims to design for hu-
man well-being, how might we design 
for spiritual well-being? In addressing 
this question within a secular society, 
an opportunity arises from the increas-
ing interest in practices not explored by 
traditional Western religion. This project 
aims to create a breath-enabled design 
that would aid TU Delft students in im-
proving their spiritual well-being.

To understand the target group, re-
search activities were conducted to 
comprehend how TU Delft students re-
count spiritual experiences and which 
aspects of spiritual well-being they 
identifi ed with. With the insights gath-
ered, several concepts were developed 
to map out the available opportunities. 
Subsequently, a series of iterations 
were carried out with the aim of under-
standing what elements contribute to a 
breathing experience. Simultaneously, 
biosensor data was collected and anal-
ysed to comprehend how the data could 
be processed in such a way as to make 
it available as design material.

The intervention, Spiritus, is a data-sup-
ported breathing practice aimed at 
guiding TU Delft students on their jour-
ney towards inner peace. The journey 
is formulated as one that begins with 
an in-person session with the design 
researcher, who guides them through 
a breathing session intended to quiet 
their minds, during which their biosen-
sor data is collected. This is followed by 
a data-supported refl ection process.

Supervision Lomas, J.D., Niekerk, E.A.J. van, 
Sonneveld, M.H.
Partner BreathWorks
Programme Design for Interaction
Methods Research-through-Design, Journey 
mapping, Persona, PrEmo Cards, Service 
blueprint
Outcome Guidelines, Service

Top The test setup for 
the immersion session
Middle A part of the 
journey map for the 
envisioned service
Bottom An abstract vi-
sual of how spirituality 
and breathing can play 
a role

19
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 ERICA LUNA BRIZZI

 #FEIC: REJECTION IN INTIMATE RELATIONSHIPS 2020

Erica designed #FEIC, an online 
platform that provides tools and in-
spiration for young people to orga-
nise activities to talk openly about 
rejection.

Adolescence is a crucial period of de-
velopment when both biological and 
psychological changes take place. 
Among the various changes and devel-
opments, the discovery of sexuality and 
intimacy plays an important role, espe-
cially between the ages of sixteen and 
nineteen. The construction of sexual 
identity is an important bio-psycho-so-
cial development (Kar, 2015).However, 
in Italy almost half of adolescents have 
experienced some form of violence 
from their partners during high school, 
ranging from insults to physical aggres-
sion.

The process involved a combination of 
desk and fi eld research to better under-
stand the phenomenon of rejection, its 
causes and consequences. The results 
showed that rejection is a taboo with 
a strong impact on different levels of 
society. Based on this analysis, it was 
decided to focus on the community lev-
el in order to improve the current situa-
tion by initiating an open conversation 
about rejection. All these fi ndings from 
the analysis were presented to a team 
of experts and young people. Their 
feedback was helpful in understanding 
the basic characteristics that the fi nal 
design should have in order to trigger a 
meaningful conversation about the ex-
perience of rejection.

To discuss how the media portrays re-
jection, #FEIC was introduced. #FEIC 
is a service that provides young people 
with a showcase of media narratives of 
rejection and interactive activities. The 
showcase aims to familiarise young 
people with the idea of media narra-
tives, while the activities aim to get 
them experimenting with them. In the 
current development, an activity is be-
ing designed and deepened to use me-
dia narratives as a trigger to talk about 
how society deals with rejection and 
how this affects young people and their 
thinking.

Supervision Sonneveld, M.H., Tromp, N.
Programme Integrated Product Design
Methods Brainstorming session, Co-creation 
Sessions, Expert feedback, Personas, User 
Studies
Outcome Platform

Top Examples of com-
munication about the 
idea of ‘fakeness’
Middle The Discover 
section aims to show-
case all material about 
rejection
Bottom The activity 
page

19
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 DESIGN FOR YOUTH’S FLOURISHING 2021

SOFIA FONDA

Sofi a designed a deck of cards for 
designers to conceptualise inter-
ventions for smartphone products 
to improve the mental well-being of 
adolescents.

There are many things that can make 
teenagers feel stressed or depressed. 
One way to help teens deal with these 
feelings is to provide them with tools 
and strategies that can help them man-
age stress and reframe negative emo-
tions. This project aimed to do this by 
developing a set of design strategies 
that can be used to create products and 
experiences that promote mental resil-
ience and well-being in teenagers.

The project began with a research phase 
that included a literature review, inter-
views with experts and young people, 
context mapping and a review of tools. 
The Vision in Product Design method 
was then used to organise the fi ndings. 
Academic stress and depressed mood 
were identifi ed as the two most relevant 
detectable risk markers for teenagers, 
which led to the formation of a design 
goal.

This led to the design of the ‘design for 
youth’s fl ourishing’ card deck, a tool for 
designers to conceptualise interven-
tions for smartphone digital products to 
improve the mental well-being of ado-
lescents. The deck contains 14 cards, 
each with a different strategy for pro-
moting positive mental and/or physical 
activity. The front of each card has a 
longer explanation of the strategy, while 
the back has examples of practical ap-
plications of the strategy.

Supervision Cila, N., Hekkert, P.P.M.
Partner BreathWorks
Programme Design for Interaction
Methods Context mapping, Expert Interviews, 
Tier list, Vision in Product design method
Outcome Game 

Top A mockup of the 
card deck
Bottom An example 
of one of the fourteen 
cards

19
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JEFTA HARWIG

SENSESCAPE: A HANDHELD MEDITATION DEVICE 2021

Jefta designed a tangible and porta-
ble meditation device that bounces 
soothing vibrations between two 
hand-held pulsators to orchestrate 
the appropriate breathing pattern.

In today’s overstimulated society, many 
of us find it difficult to maintain a healthy 
work-life balance. This can result in 
rapid, restricted and shallow breathing 
throughout the day. However, the right 
breathing rhythm can have a profound 
effect on our (mental) well-being and 
overall happiness. It is argued that ha-
bituating deep breathing exercises is a 
promising solution to increase stress 
resilience. This exploratory study aims 
to find a productable solution for habitu-
ating breathwork meditation.

A literature review was conducted in 
the areas of neural entrainment, tac-
tile vibration, rumination and the art 
of breathing. These areas formed the 
basis for building the new grounded 
theory. It was found that; bilateral tac-
tile phantom sensations lead to easy 
neural entrainment. This phenomenon 
is used in the principle of the product 
to create a natural focus. The physical 
sensations will help to disrupt negative 
thought flow. Through some experimen-
tal sound engineering and an iterative 
approach, soothing phantom vibrations 
were designed.

Sensescape is a handheld meditation 
device that guides breathing through 
haptic and light feedback. Soothing vi-
brations bounce between two handheld 
pulsators to orchestrate the correct 
breathing pattern. This helps you ‘get 
out of your head’ and unwind from the 
stresses of everyday life. In addition, 
the immersive tactile effect naturally 
engages your attention and maintains 
focus during a meditative session.

Supervision Lomas, J.D., Oberdorf, J.E.
Programme Strategic Product Design
Methods Business Model Canvas, Field experi-
ments, Value Proposition Canvas
Outcome Product Service System

Top The visual 
appearance of the two 
hand held devices
Middle The working 
principle in context
Bottom Overview of 
the accompanying 
application to pick a 
type of breathing

19
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DESIGNING FOR CHANGE IN MENTAL HEALTHCARE 2020

SOPHIE HOLIERHOEK

Sophie aimed to develop a theoret-
ical framework and strategic reper-
toire to support Redesigning Psychi-
atry in their efforts to move towards 
the mental healthcare system they 
envisioned.

With 90,000 people on the waiting list, 
an acute shortage of staff, regular oc-
currences of ‘wrong’ diagnoses and a 
persistent stigma around mental health, 
there is an urgent need to update the 
mental health system in the Nether-
lands. Redesigning Psychiatry devel-
oped a societal vision; Sophie’s role 
was to help them implement it.

The project used a combination of theo-
retical and empirical methods to explore 
societal change and ways of influencing 
it. A context study was carried out to 
understand how change happens in the 
mental health sector and how people 
working in the sector perceive change. 
The theoretical framework was used to 
structure and understand the findings 
from this contextual study, providing 
insight into what influences the system 
to move towards its desired goal. The 
aspects that influence change (and 
transition) are distilled into four primary 
themes that describe enablers along-
side blockers. Using the newly gained 
understanding of transitions and ways 
to influence them, a strategic repertoire 
addresses each of the challenges.

The project found that the fundamental 
challenges for the mental health system 
in the Netherlands are system lock-ins, 
organisational inertia and a lack of pub-
lic interest. To address these challeng-
es, the project proposes a strategy for 
structuring innovation in mental health 
care organisations. The role of Rede-
signing Psychiatry is as a facilitator of 
design processes and knowledge ex-
change.

Supervision Berg, D. van den, Dijk, M.B. van, 
Price, R.A.
Partner Redesigning Psychiatry
Programme Strategic Product Design
Methods Expert evaluation, System Mapping, 
User Evaluation
Outcome Framework 

Top Framework 
overview
Bottom Detailed 
overview of project 
phases

19
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HANNAH KEULEN

 STUDENT LIVING IN 2040 2021

Hannah created a vision for DUWO 
to improve social relationships be-
tween students living in the same 
building and improve their mental 
health.

DUWO, the largest student housing 
company in the Netherlands, strives to 
contribute to the best time of a student’s 
life and well-being by providing suitable 
and affordable housing for both nation-
al and international students. However, 
there is a gap between the company’s 
intentions and the students’ expecta-
tions. DUWO focuses on the future and 
the collective, while students wonder 
what this means for their individual sit-
uation in the present. This work aims to 
promote social relationships between 
students living in the same building 
and to improve mental well-being and 
reduce feelings of loneliness and de-
pression. 

This thesis began with background 
research on well-being, housing and 
the impact of COVID-19. Interviews 
were conducted with students, DUWO 
staff and other experts to establish the 
context. This was followed by trend re-
search and a mapping of stakeholder 
needs. This led to the creation of a fu-
ture vision. 

This future vision for DUWO consists of 
architectural recommendations based 
on the social interaction between stu-
dents in DUWO housing as an en-
abler of well-being. This future vision 
is accompanied by a platform that al-
lows students to share their ideas and 
opinions about student housing and to 
be informed about decisions made by 
DUWO.

Supervision Pluim, H., Heur, R.J.H.G. van, 
Mooij, S.C.
Partner DUWO
Programme Strategic Product Design
Methods Expert Interviews, Trend Research, 
User Interviews
Outcome Future Vision

Top Schematic 
overview of stimulating 
social interaction
Middle A redesign of 
Krakeelhof in Delft
Bottom The hierarchi-
cal structure proposed

19
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 A SYSTEMIC SOLUTION TO LONELINESS 2020

EVA LEGEMAATE 

Eva aimed to fi nd out if a design-led 
approach could help the offi cials of 
Team Youth of Gemeente Delft to 
tackle the complex problem of lone-
liness among young people in Delft 
together with other relevant stake-
holders.

The problem of the project is that loneli-
ness among young people is a complex 
problem that many people are not yet 
aware of. Of the 12-18 year olds in Delft, 
42% say they feel lonely.

The process consisted of four phases: 
building a network and a co-creation 
team, exploring the problem and solu-
tion space, and discussing the results 
with Team Youth. The fi nal proposal, 
the WIJ model, is based on the fi ndings 
and results of the process and enables 
offi cials to respond to complex prob-
lems during the policy implementation 
phase and to implement well-being 
among Delft’s youth.

The WIJ-model (Welzijn Implementatie 
Jeugd model) is a systemic co-design 
process that serves as a guideline that 
enables civil servants to act on complex 
problems during the policy implemen-
tation phase and implement well-being 
among the youth of Delft.

Supervision Mulder, I., Bijl-Brouwer, M. van der, 
Sommeren, S. van.
Partner Gemeente Delft
Programme Design for Interaction
Methods Co-creation Sessions, Evaluation Ses-
sion, Stakeholder Interviews, Stakeholder map
Outcome Framework 

Top The network that 
was created to tackle 
loneliness amongst 
adolescents in Delft
Middle Lego to proto-
type during a session
Bottom Idea genera-
tion during a session

19
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JIZHOU LONG

 DESIGN FOR WORRYING 2020

Jizhou designed an app and wrist-
band to reduce anxiety, alleviate 
negative emotions and improve 
well-being through embodied inter-
action.

Many people experience worry from 
time to time. Chronic worry can have a 
serious impact on people’s daily lives. 
Many things such as health, social re-
lationships, sleep quality and work per-
formance are affected by worry. This 
assignment aims to explore embodied 
interactions to help people reduce wor-
ry and improve their well-being.

Jizhou designed a cultural probe to un-
derstand what people worry about and 
how they start to worry. This resulted 
in the Worry Journey, which led to the 
formulation of the design goal. This was 
followed by competitive research to un-
derstand what other mental health apps 
and therapeutic robots were on the 
market and how they worked. An inter-
action vision was created which fuelled 
the ideation phase where 100 ideas 
were generated. A fi nal concept was 
selected through peer evaluation and a 
low-fi  prototype was created. 

Zen Stone is an interactive device that 
helps people reduce anxiety and im-
prove their well-being. It can detect the 
user’s emotions using voice recognition 
software and remind the user when they 
are worried by lighting up and vibrating. 
The Zen Stone will mimic the user’s 
heart rate through a sensor, helping the 
user to be aware of their mental state. It 
will also provide meditation instructions 
to help the user calm down and focus 
on the moment.

Supervision Rozendaal, M.C., Vroon, J.H., Beek, 
E. van
Programme Design for Interaction
Methods Brainstorming session, Cultural Probes, 
Evaluation test, Journey mapping, Low-Fi Proto-
type, Word Cloud
Outcome Product Service System

Top The app interface 
of the Zen Stone app 
with the pulse mode 
and meditation mode
Middle The render of 
the Zen Stone and the 
created prototype
Bottom An early 
concept sketch during 
the ideation phase

19
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FELIX QUAEDVLIEG 

PRIVACY SMART GLOVE FOR PTSD THERAPY 2019

Felix aimed to create a design ap-
proach that puts the user’s control 
over their privacy at its core. Felix 
achieved this by designing a smart 
glove to support therapy for veter-
ans with PTSD.

This project explores new design strat-
egies for creating smart objects that 
are transparent to the user in terms of 
the object’s intelligence and interaction. 
The aim is to give users full awareness 
and control over a smart object to in-
crease their sense of privacy and trust. 
The design strategies will be applied 
in a healthcare context by creating a 
smart wearable to increase exercise for 
veterans with PTSD.

Felix interviewed two therapists treat-
ing veterans with PTSD to gain insight 
into the therapy process and identify 
opportunities for smart objects in their 
field. He analysed and set up interaction 
qualities and explored different interac-
tion strategies that could be meaningful. 
Several prototypes tested the interac-
tion in a privacy sensitive way.

Two concepts of smart gloves were 
created, with different thresholds for 
stopping to alert the user to exercise. 
The Friendly Assistant will increase the 
threshold by 15% for each hour in the 
afternoon, while the Dominant Boss will 
not stop to notify the user. If the user is 
wearing the Friendly Assistant, they can 
simply unbutton the glove to stop exer-
cising, while the Dominant Boss will try 
to resist. The Dominant Boss will also 
disclose information immediately if the 
hand is open, while the Friendly Assis-
tant will only do so after the user closes 
and then reopens the hand. Felix cre-
ated the Privacy-Driven Interaction De-
sign approach, which includes design 
questions and strategies to help design-
ers create privacy-driven smart objects.

Supervision Keller, A.I, Rozendaal, M.C.
Programme Design for Interaction
Methods Interaction Prototyping, User Interviews
Outcome Guidelines, Interaction

Top A smartphone 
displays information 
about therapy when it 
is in the user’s hand
Middle The Friendly 
Assistant’s vibrations 
can be turned off by 
pressing the button
Bottom The Dominant 
Boss concept is harder 
to remove

19
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19 THE BUMPY ROAD 2019

NINA SCHOUTEN

Nina designed The Bumpy Road, a 
platform to support the healthy men-
tal development of adolescents from 
a holistic perspective.

Adolescents are particularly vulnera-
ble to developing mental health prob-
lems due to the physical, social and 
psychological changes they experi-
ence during this time. There is a taboo 
around talking about mental health and 
society often turns a blind eye to the is-
sue, which can make adolescents feel 
abnormal and alone. They may lack the 
knowledge and understanding to talk 
about their struggles and feel not taken 
seriously when they are told that their 
problems are ‘just part of life’.

This dissertation explores how the con-
cept of Problem Sustaining Interaction 
(PSI) patterns can be used for design, 
with a focus on adolescent mental de-
velopment. It concludes that PSI pat-
terns consist of smaller, reinforcing 
feedback loops, many of which togeth-
er cause a system to move towards a 
problematic state. Changing a system 
requires effort and external support. By 
understanding the patterns, it becomes 
clear which strategies can bring about 
positive change.

The Bumpy Road is a platform that 
uses podcasts to help young people 
learn about and understand their feel-
ings. In each podcast, a storyteller tells 
a personal story about a time in their 
life when they struggled, and a pattern 
expert uncovers the problematic pat-
terns at play. These patterns are linked 
to other stories on the platform, helping 
listeners to understand why problems 
recur and how to navigate towards a 
more sustainable situation.

Supervision Jamsin, E., Boer, F. de, Tromp, N., 
Hekkert, P.P.M.
Partner Redesigning Psychiatry, Reframing 
Studio
Programme Design for Interaction
Methods Expert Interviews, Stakeholder Inter-
views, User Evaluation, User Tests
Outcome Platform 

Top Screenshots from 
The Bumpy Road 
digital platform
Bottom Concept 
development
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MICHAEL SPEEK

 ENHANCING HAPPINESS 2021

Michael developed two strategies for 
designers to help people forgive and 
avoid overthinking to promote sus-
tainable well-being. 

The number of people suffering from 
mental health problems has increased 
over the years. One way to improve 
mental health is to engage in positive 
activities. However, there is currently 
a lack of design strategies to support 
people in engaging in positive activities 
to improve mental well-being. This re-
search through design project provides 
designers with new strategies to design 
for sustainable well-being, with a focus 
on forgiveness and avoiding overthink-
ing.

A survey was used to identify the most 
promising activities to focus on. This 
was followed by the Vision in Design 
approach to construct future world 
views for both activities. This was done 
through expert interviews and literature 
review. These worldviews provided an 
understanding of how people would 
engage with these activities in the fu-
ture. This made it possible to formulate 
an appropriate and meaningful design 
goal. In an iterative process, several 
design strategies were created for both 
activities.

The strategy developed aims to help 
designers promote sustainable well-be-
ing by providing two design strategies 
for two positive activities: avoiding over-
thinking and learning to forgive. The 
forgiveness strategy helps designers 
to elicit a critical evaluation of people’s 
judgments. The strategy for avoiding 
overthinking helps designers to enable 
people to enter a temporary distracted 
state.

Supervision Pohlmeyer, A., Wiese, L., Hekkert, 
P.P.M. 
Partner brands4friends
Programme Design for Interaction
Methods Vision in Product Design, Evaluation 
Session, Expert Interviews, Questionnaire
Outcome Strategy

Top The strategy to 
design for forgiveness
Bottom The strategy 
to design for avoiding 
overthinking

19
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19PRANA: LUMINOUS MEDITATION ASSISTANT 2021

GIJS SPIERINGS 

Gijs designed Prana, a lamp that 
supports meditation practice and 
guides breathing by increasing and 
decreasing brightness. 

Meditation is a practice that can help 
improve mental and physical well-be-
ing, but it can be difficult to establish a 
regular meditation practice. There are 
many potential barriers that can pre-
vent someone from meditating regu-
larly, such as a lack of time, motivation 
or knowledge of how to meditate. This 
project explores light as a supportive 
medium for meditation.

The design process began with re-
search into the experience of meditation 
and the role of light in that experience. 
This was followed by a creative session 
to explore possible ways of using light 
to support the meditation experience. 
The findings from these activities were 
then used to create a framework for the 
design of an intervention. The next step 
was to explore the possibilities of light 
through ideation and prototyping. This 
process led to the development of the 
final concept, Prana.

Prana is a wall light designed to sup-
port the user in their meditation journey. 
The lamp focuses on guiding the user in 
their meditation practice by providing a 
breathing pace based on increasing and 
decreasing brightness. While providing 
an aesthetically pleasing experience 
that immerses them in the mysterious 
phenomenon of light. The lamp has a 
simple, intuitive interaction that is easy 
to use, while the complex light effects 
bring the user into the moment.

Supervision Desmet, P.M.A., Pont., S.C.
Programme Design for Interaction
Methods Generative Sessions, Moodboard, 
Prototype Evaluation, User Interviews
Outcome Product Service System 

Top The Prana con-
cept during meditation, 
guiding breathing 
through light
Middle The accom-
panying app of Prana, 
to set modes, colours 
and breath pacing
Bottom Digital tin-
kering to explore and 
design with light
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XIAODI TANG

 CHACHAT 2020

Xiaodi designed a digitally inter-
active prototype to help improve 
the mental state of young Chinese 
adults during quarantine during the 
Corona Crisis.

The COVID-19 pandemic has resulted 
in many people being quarantined in 
their homes for long periods of time. 
This can lead to mental health problems 
such as anxiety and depression.

The research process for this project 
involved conducting context explo-
ration and user research to gain an 
in-depth understanding of the people 
who were quarantined at home during 
the COVID-19 crisis. The fi ndings from 
this research were then used to defi ne 
the project goals and design directions. 
Persona and storyboarding methods 
were used to summarise and communi-
cate key insights.

The Chachat social platform was de-
signed to help reduce negative emo-
tions and increase energy for young 
people quarantined at home during the 
COVID-19 pandemic in 2020. The plat-
form provides informal chats between 
friends and peers during tea breaks, 
with the intention of giving users a ‘tea 
room’ experience where people meet in 
an unplanned way. Central to this con-
cept is the idea that users do not know 
in advance who will be joining their tea 
break, adding an element of surprise 
and spontaneity to the experience.

Supervision Boeijen, A.G.C. van, Schoormans, 
J.P.L.
Programme Design for Interaction
Methods Brainstorming session, Context 
mapping, Persona, Prototyping, Questionnaire, 
Storyboard, User Tests
Outcome Mobile Application

Top Login interface
Middle Pairing with 
another user
Bottom Concept de-
velopment with second 
iteration

19
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19VORM: DESIGN FOR RELEASE 2020

GHISLAINE TSENG

Ghislaine developed VORM, a social 
game designed to strengthen the 
bond between a victim of sexual vi-
olence and their friends.

Sexual violence is a major problem in 
the Netherlands, with around 100,000 
people becoming victims every year. 
The majority of these victims are fe-
male, and most are between the ages 
of 12 and 24. The consequences of sex-
ual violence can be severe and include 
psychological, physical and social prob-
lems. Victims rarely seek help because 
of feelings of shame, fear and guilt.

The research phase of this thesis proj-
ect focused on defining the negative im-
pact of sexual violence and identifying 
areas of opportunity, using elements of 
ViP and systemic design methods. In-
sights were gathered on a system map 
visualising all stakeholders and their re-
lationships. The problems experienced 
by victims were listed and discussed, 
which led to the identification of themes 
and a world view that summarised the 
current importance of sexual violence 
in the Netherlands. On the basis of this 
research, a vision was formed, includ-
ing the goal of making a loved one feel 
confident in dealing with the victim by 
facilitating the sharing of insecurities in 
a playful way.

This vision formed the basis for the 
ideation that led to the design concept 
of the VORM. A game to make a loved 
one feel confident in engaging with the 
victim by facilitating the sharing of in-
securities around sexual violence in a 
playful way. This minimises stigma and 
improves mental health.

Supervision Drift, E. van der, Bijl-Brouwer, M. 
van der., Hekkert, P.P.M.
Partner Garage2020 Amsterdam
Programme Integrated Product Design
Methods Systemic Design Methods, Vision in 
Product Design, Field Studies,Generative Ses-
sions,Rapid Prototyping, Stakeholder Interviews 
Stakeholder map, User Tests
Outcome Game

Top VORM the social 
game
Middle Game set-
upand packaging
Bottom Pawns used 
during testing
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SHAOYUN WANG

 EMOTIONAL CARE FOR CHINESE MIGRANTS 2019

Shaoyun designed a mini-Pro-
gramme to help young Chinese mi-
grants with emotional problems and 
a toolkit to help them cope with lone-
liness.

The problem that this fi nal project seeks 
to address is the emotional struggles of 
young Chinese migrants in the Nether-
lands. These migrants may face chal-
lenges in adapting to a new reality, 
which can lead to feelings of loneliness 
or psychological imbalance. The project 
aims to design a product or service sys-
tem that can help these migrants cope 
with their emotional struggles.

The ViP method will be applied through-
out the process, from building a future 
context to designing a product. The 
future context is built through question-
naires, desk research and interviews to 
gain insights into the challenges faced 
by Chinese migrants who decide to stay 
in the Netherlands or who have already 
decided to stay. This resulted in 9 differ-
ent drivers of a likely future. Two main 
concerns were selected from the total 
of twelve and two concepts were devel-
oped in parallel. After two sprints the 
fi nal interventions were developed.

Two design solutions that aim to help 
Chinese migrants in the Netherlands 
with their emotional struggles were 
the outcome of this project. The fi rst 
design solution is a mental health 
care mini-Programme embedded in a 
WeChat application that provides peer 
support and access to professional 
mental health therapy. The second de-
sign solution is a toolkit that includes a 
deconstruction of loneliness and a zine 
of objects representing loneliness.

Supervision Dijk, M.B. van, Vermaas, P., Qiu, Y.
Partner Nextport China
Programme Integrated Product Design
Methods Vision in Product Design, Focus Group, 
Future Experience Map, Questionnaire, User 
Interviews
Outcome Mobile Application, Booklet

Top Interface of the 
NPC Care WeChat 
based Mini-Pro-
gramme
Middle Sketches for 
the intervention
Bottom The cover 
and index page of ‘the 
loneliness objects’ zine

19
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19SUSTAINABLE HAPPINESS 2019

EMIEL WOLF

Emiel wanted to fi nd a way to get 
people to consume less by changing 
what they do to improve their sub-
jective well-being.

In today’s society, people are addicted 
to consumption. In order to make them-
selves happy, they depend on buying 
things. The best way to remedy this 
would be to teach them how to make 
themselves happy; this can be done by 
getting them to derive their happiness 
from eudemonia. Eudemonia can be 
defi ned as happiness or contentment 
derived from one’s life, from meaning, 
and from good relationships with people 
one cares about. Emiel wanted to fi nd 
out how designers could help people 
become better at making themselves 
happy, so that they would consume 
less. 

The fi rst step was to research the topic 
and come up with initial designs. Emiel 
selected three promising directions and 
used design intervention testing with 
fi fteen people to explore how best to 
teach people how to make themselves 
happy. The interviews tried to establish 
whether the designs had any infl uence 
on people’s life goals, whether the ac-
tions they took were in line with eude-
monia, and whether they would buy 
things they did not need for these eude-
monic actions.

As a result, Emiel came up with three 
design principles: a design should 
help you think about the eudemon-
ic activities you already do, get you to 
connect these actions, and encourage 
you to avoid non-eudemonic actions 
and items. Some design examples 
have been developed to illustrate how 
these principles can be put into prac-
tice. A time capsule has been designed 
in which people can put items they are 
not sure they need. During the month 
that the items are locked in the capsule, 
people are encouraged to think about 
whether they need the items. After-
wards, people are encouraged to give 
away any of the unneeded items. This 
helps people gain an understanding of 
what they do and do not need in order to 
improve their mental well-being.

Supervision Hekkert, P.P.M., Wallner, T.S.
Programme Design for Interaction
Methods Intervention Testing,User Interviews, 
Vision in Product Design method
Outcome Set of Interventions

Top The time capsule 
designed to let people 
refl ect on what items 
they need
Middle Emiel’s ap-
proachable defi nition 
of Eudaemonia
Bottom The 200 ideas 
generated to make 
people happier with 
less
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YU YIN

 REDESIGN THE MINDDISTRICT PLATFORM 2019

Yu redesigned the Minddistrict plat-
form to increase therapist engage-
ment. Minddistrict is an online plat-
form that guides therapists and their 
clients through their journey with 
interventions, communication tools, 
data insights and more.

Minddistrict is a digital platform that 
guides therapists and clients through 
their journey with interventions, commu-
nication tools, data insights and more. 
Therapists are not using the Minddis-
trict platform to its full potential, limiting 
the benefi ts that clients could receive 
from it. This is likely due to a lack of 
engagement on the part of therapists, 
which may be caused by a number of 
factors. This project aimed to identify 
the barriers to therapist engagement 
and to develop solutions to increase us-
age of the platform.

The research for this project included 
a literature review, user research and 
interviews with experts in the e-health 
fi eld. The fi ndings, combined with the 
Octalys framework for gamifi cation, 
were used to develop three design di-
rections, which were then user tested 
and refi ned.

Yu developed three design directions 
for the redesign. The fi rst two directions 
aim to increase therapists’ engagement 
with the Minddistrict platform by provid-
ing a better onboarding experience and 
creating an online community where 
professionals can actively interact with 
each other. The last direction explores 
how future technologies can be used to 
engage more therapists in ehealth.

Supervision Stroomer, B., Chmarra, M., Goos-
sens, R.H.M.
Partner Minddistrict
Programme Design for Interaction
Methods Context mapping, Generative Inter-
views, Octalys Framework, PrEmo Cards
Outcome Website

Top The catalog page 
were professionals can 
reach out and share 
information with one 
another
Middle Homepage 
with a focus on the 
therapist
Bottom Selection of 
generative tools used 
for context mapping

19
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DESIGN FOR
 LIFESTYLE & 
PREVENTION
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Lifestyle-related diseases like diabetes, obesity, and cardiovascular diseases 
place increasing pressures on our health and healthcare systems. By adopting 
a healthy lifestyle and other preventive solutions, we can signifi cantly reduce the 
onset and burden of these chronic diseases. And although we are all aware how 
important regular exercise, a healthy diet and a good night’s sleep are for our 
health, our unhealthy routines and busy lives play havoc with our good intentions.

By developing lifestyle and prevention interventions, designers can play an im-
portant role towards achieving the goals we set for a healthy lifestyle and prevent-
ing a return to unhealthy behaviour. Medisign projects help us achieve these goals: 
fi rstly, by developing a better understanding of the barriers and facilitators that 
infl uence the adoption of a healthy lifestyle. Secondly, by creating products that 
support us in the process of changing our behaviour. Finally, by developing life-
style interventions aligned to the needs and preferences of those at risk of chronic 
disease.

Jos Kraal — Assistant Professor of Behavioral Change at the Faculty of Industrial 
Design Engineering with an interest in design for behaviour change, physical activity 
promotion and prevention of chronic diseases.

“WITH THE GROWING BURDEN OF 
(CHRONIC) DISEASES ON OUR HEALTH, 
INSTITUTIONS AND SOCIETY, A FOCUS 
ON DISEASE PREVENTION THROUGH THE 
PROMOTION OF A HEALTHY LIFESTYLE 
IS ESSENTIAL FOR THE FUTURE OF OUR 
SOCIETY.”
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 ANIMA: SUPPORTING HEALTHY EATING 2019

ÁNGELES ABARCA PEIRÓ

Ángeles aimed to create a product/
service that would help millenni-
als suffering from bulimia nervosa 
stay balanced and healthy by help-
ing them become more emotionally 
aware and in control of their emo-
tions.

People with anorexia and bulimia are 
often obsessed with food and weight. 
This can lead to serious health prob-
lems through restricting food intake 
and/or binge eating. There is no single 
cause, but these disorders are often 
linked to cultural factors such as pres-
sure to be skinny. Treatment usually 
focuses on the individual, not the so-
cial/cultural factors. The challenge is to 
develop a product/system that creates 
a daily self-refl ective ritual for people 
suffering from Bulimia Nervosa to help 
them live a healthier lifestyle and over-
come their maladaptive behaviour to-
wards food.

The process of this project began with 
research into social trends in health, 
lifestyle and technology. The aim was 
to fi nd out what the main causes of Bu-
limia Nervosa are and what solutions 
and therapies are available. Interviews 
were conducted with professionals, 
such as psychiatrists specialising in 
eating disorders, and patients. After this 
initial research phase, three key con-
cepts were developed and tested with 
the target group. All designed to bridge 
the gap between the therapy process 
and post-treatment self-care.

The Anima product service system 
helps users to be more emotional-
ly aware and control their emotions in 
certain situations. The device is given 
to the patient during one of the last 
therapy sessions and is combined with 
an app. Anima is recommended to be 
used at least once a day and users can 
choose two emotions. The device dis-
plays an image that grows throughout 
the week. The app is the digital way to 
store your data and get more tips on the 
specifi c emotions you might be feeling 
at certain moments. The app suggests 
activities that users can do to change or 
manage their emotions.

Supervision Boeijen, A.G.C. van, Schifferstein, 
H.N.J.
Programme Integrated Product Design
Methods Expert Interviews, Trend Research
Outcome Product Service System

Top A storyboard that 
displays the current 
state
Middle The physical 
device
Bottom A selection of 
interfaces

10
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LAURA AHSMANN

 INNOGAIT: PREVENTING OVERUSE INJURY 2020

Laura designed a plantar pressure 
sensing smart shoe insole to predict 
lower limb overuse injuries in mil-
itary recruits using biomechanical 
gait algorithms.

The high incidence of overuse injuries in 
military recruits is caused by the inten-
sity of training, often accompanied by 
heavy loads and pressure to perform. 
Approximately 3000 recruits undergo 
basic military training in the Nether-
lands each year, of which approximately 
13% end up with one of the three most 
common injuries directly attributable 
to overuse: MTSS, iliotibial band syn-
drome and tibial stress fractures. The 
aim of this project was to develop an in-
tervention to predict injuries in recruits. 

To address this challenge, a literature 
review was conducted to understand 
and measure gait biomechanics. This 
was followed by a user study involving a 
series of interviews. This provided key 
contextual insights and requirements 
for product improvement. To explore 
the direction of design solutions, two 
different product innovation studies 
were conducted; technology driven and 
value driven. These generated a num-
ber of ideas which were combined into 
a fi nal concept. 

Laura designed the Innogait insole, 
which monitors and predicts lower limb 
overuse injuries in military recruits us-
ing plantar pressure sensing and bio-
mechanical gait algorithms. The insole 
is intended to be used as a tool for in-
jury prevention, rehabilitation, footwear 
fi tting, operational management, train-
ing customisation and general overuse 
injury research. The product could be 
adapted to meet the needs of other (oc-
cupational) users at risk of overuse in-
juries, such as police, hospital staff and 
factory workers.

Supervision Crone, H.M., Huysmans, T.
Programme Integrated Product Design
Methods Evaluation test, Expert Interviews, Mar-
ket segmentation, Storyboard, User Interviews
Outcome Product Service System

Top An overview of the 
Innogait concept
Middle Concept 
detailing explaining 
the product-service 
system
Bottom A storyboard 
of use for measuring 
with the Innogait 
concept

10
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SMASH IT OR CRACK IT 2019

ALARA BOZBAY

Alara designed SMASH & CRACK. 
These are special snack containers 
that act as a mediator between im-
pulsiveness and food by creating a 
physical boundary.

The problem that this project aims to ad-
dress is emotional (over)eating, which 
can lead to health problems in the short 
and long term. The project aims to de-
velop interventions to help people be-
come more aware of their emotional re-
sponses and eating behaviour in order 
to change their attitudes and behaviour 
towards food.

During a brainstorming session with 
five Industrial Design Engineering Mas-
ters students from TU Delft, participants 
were provided with user storyboards to 
make sense of the insights and better 
connect them to specific moments in a 
user’s emotional eating journey. Later, 
participants were asked to formulate 
HMW (how might we) questions and 
position them on a canvas showing two 
main components of emotional eating 
behaviour: emotional management and 
eating practice.

The project resulted in two interven-
tions: SMASH & CRACK. These are 
special snack containers that act as a 
mediator between impulsivity and food 
by providing a physical interaction. They 
aim to enable emotional eaters to ex-
press/reduce current emotional distress 
before reaching craved food through 
behavioural expressions. Through in-
teraction, impulsiveness is transformed 
into mindfulness. As a result, a ‘mindful 
moment of indulgence’ prevents over-
eating comfort foods and eliminates as-
sociated negative feelings.

Supervision Romero Herrera, N.A., Schiffer-
stein, H.N.J.
Programme Design for Interaction
Methods Brainstorming session, Personas, 
Prototype Evaluation, Prototyping
Outcome Product

Top Prototype of the 
Smash it concept
Middle Prototype of 
the Crack it concept
Bottom Cocreation 
brainstorm

10
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JASMIJN DE BOER

ADEMGENOOT: ASTHMA SELF-MANAGEMENT APP 2019

Jasmijn developed Ademgenoot, an 
asthma self-management applica-
tion linked to a smart inhaler.

One third of Dutch asthma patients 
have poor adherence to their prescribed 
medication, which can lead to exacer-
bations (lung attacks) and a decrease 
in quality of life. The aim of this project 
is to develop a proof of concept for an 
eHealth self-management intervention 
that motivates patients to adhere to 
their medication treatment.

The design process for Ademgenoot, 
an asthma self-management applica-
tion, began with an exploration of user 
needs and values. Different directions 
of ideas were explored before the final 
design was created. Research was con-
ducted into why patients don’t adhere to 
their treatment, how to motivate people 
to change their behaviour, and various 
user tests were set up. A WhatsApp 
prototype was created to test the con-
cept of Ademgenoot in practice.

Ademgenoot is an asthma self-man-
agement application that uses narrative 
game elements to motivate patients to 
take their prescribed medication. The 
application offers a six-week challenge 
linked to a personal goal, during which 
patients can playfully visualise the pro-
cess of taking their medication. At the 
end of the challenge, patients should 
have gained insight into the effect of 
their daily medication intake and their 
improved symptom control.

Supervision Poot, C., Bontenbal, A., Goto, L., 
Visch, V.T.
Partner LUMC
Programme Design for Interaction
Methods Expert Interviews, Personas, Prototype 
Evaluation, Questionnaire, User Interviews, User 
Tests
Outcome Product Service System

Top Application with a 
smart inhaler
Middle Ademgenoot 
application in use
Bottom Narrative is 
inspired by the feeling 
of not being able to 
breathe

10
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 A-EYE: AI EYE DISEASE DETECTION 2021

 WARD DE LEVE

Ward developed an AI-based eye 
disease detection service to prevent 
irreversible vision loss. 

To prevent permanent vision loss from 
eye diseases such as glaucoma and 
retinopathy, it is important to diagnose 
them in time. AI is a promising tech-
nique for detecting these asymptomatic 
eye diseases and has the potential to 
make diagnosing these diseases easier 
and more affordable.While tests in labs 
with AI systems often seem promising, 
adoption in the medical world often 
fails. The aim of this thesis was to de-
sign a service around the AI system to 
adapt it to the needs of different medical 
specialists.

This project started with the discovery 
phase, where knowledge was gathered 
through literature research, observa-
tion and interviews with experts. In the 
develop phase, the fi ndings from the 
discover phase are translated into de-
sign goals. In the deliver phase, various 
methods are used to validate the con-
cept and the fi nal design is created in a 
subsequent iteration.

This resulted in the design of a new AI-
based eye disease detection service 
that uses opticians for pre-diagnosis. 
The opticians take a fundus image and 
run it through an AI system that cate-
gorises patients based on the severity 
of their condition. Ksyos then sends a 
letter to the patient explaining the next 
steps in the diagnosis. The optometrists 
interpret the AI system’s decisions and 
decide whether they agree with them. 
Eventually the AI system will learn and 
will provide more accurate diagnosis. 

Supervision Nas, D.N., Wit, J. de, Cila, N.
Partner Ksyos
Programme Integrated Product Design
Methods Expert Interviews, Observations, Ser-
vice blueprint, Stakeholder map
Outcome Service

Top An overview of the 
online platform
Middle The interface 
for opticians
Bottom Cutout of the 
service fl ow

10
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 RODRIGO FLORES GARCIA

 ARHEALTH: HABIT TRACKING 2021

Rodrigo designed a service to help 
people become aware of their hab-
its and the impact they have on their 
well-being.

There is a lack of awareness of the 
impact of everyday habits on people’s 
well-being. On the other hand, there is a 
lack of user-centred e-health solutions 
that take advantage of the new oppor-
tunities offered by the pandemic. This 
PhD project explores the possibilities 
of habit tracking to help people create 
their own wellness journeys. 

Technology scouting and trend analy-
sis were conducted to identify oppor-
tunities in the healthcare market. User 
research in the form of interviews was 
conducted to understand the needs of 
healthcare users. Ideation sessions 
were held with stakeholders and users 
to generate concepts. The service con-
cept was developed through service de-
sign blueprinting and experience proto-
typing. The concept was then validated 
with stakeholders and users to gather 
feedback.

The result is ARhealth, a service that 
helps people to be aware of their hab-
its and the impact they have on their 
well-being. The system integrates four 
different tracking modules: diet, vital 
signs, activity and sleep. The service 
aggregates the measured data into a 
platform that enriches this information 
with self-reported data. A roadmap and 
usage scenarios were developed for 
Arçelik to incorporate this new service 
into their offering.

Supervision Simonse, L.W.L., Lloyd, P.A.
Partner Arçelik
Programme Strategic Product Design
Methods Experience Prototyping, Journey 
mapping, Persona, Service blueprint, Trend Re-
search, User Interviews, User Scenarios
Outcome Product Service System, Roadmap

Top The roadmap for 
ARhealth
Middle A use scenario 
for the sleep module
Bottom A part of the 
journey map created 
during the analysis 
phase

10
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 STAPP: SMART INSOLES FOR FALL PREVENTION 2020

ROSAN FOPPEN

Rosan designed ‘StApp’, an intelli-
gent insole with an accompanying 
mobile application that analyses the 
risk of falling and alerts the user to 
the impending danger, helping to 
prevent falls among the elderly.

Falls in the elderly are a leading cause 
of injury, affecting one in three older 
adults each year. These falls can lead 
to a range of disabling conditions and 
therefore have the potential to impact on 
quality of life and independence. Falls 
are not only potentially burdensome 
for the individual, but also account for 
a large proportion of annual healthcare 
costs. Therefore, this project aims to 
develop an intervention to prevent un-
necessary falls in older people. 

The research started with an analysis of 
the context of falls in older people and 
the human gait. A literature review was 
conducted to explore the variations in 
gait that could potentially lead to a fall, 
with a focus on the MTC parameter. Im-
mersive pilot testing was carried out to 
validate the software tool, Tracker, to 
enable its use in future studies. Field 
research was conducted to understand 
the needs and wants of older people 
through observation, interviews and ex-
pert interviews. This led to the creation 
of a problem defi nition, context scenari-
os and stakeholder needs. 

The ‘StApp’ is an intelligent insole with 
an accompanying mobile application 
that detects the physiological risk fac-
tor of impaired minimum toe clearance 
(MTC), signals the impending danger 
to the user and thus helps prevent falls 
in elderly people. The product consists 
of three segments, Detect - Warn - and 
Inform. The intelligent insole detects 
when MTC values indicate an obvious 
risk and alerts the user with a vibrating 
stimulus. The StApp accessory mobile 
application provides concrete informa-
tion and advice on suffi cient and safe 
exercise to improve the user’s MTC and 
overall gait and balance. Supervision Jellema, A.H., Cammen, T.J.M. van 

der , Song, Y. 
Programme Design for Interaction
Methods Context mapping, Cultural Probes, 
Expert Interviews, Field Studies, Focus Group, 
Harris Profi le, Persona, Stakeholder Analysis, 
User Interviews, User Scenarios
Outcome Product Service System

Top The overview 
of the smart insole 
with the MTC sensor, 
vibration motor and 
charging mat
Middle & Bottom
Screens of the StApp 
application, provided 
with insights (toe 
heights and walk pat-
terns) and exercises

10



245

D
esign for lifestyle &

 prevention 

 KAREN GONZALEZ FERNANDEZ

 BALLOON JOURNEY TOWARDS FUTURE-SELF 2019

Karen designed a new concept for 
a fi tness tracker service, including 
a mobile application and a smart-
watch app.

The aim of this project is to address 
the issue that existing fi tness tracker 
services focus solely on fi tness and 
optimising the human body, neglecting 
the user’s overall health and well-being. 
This creates a disconnect between the 
user and the tracker, leading to frustra-
tion and lack of motivation.

To address this issue, Karen began the 
project with a literature review to un-
derstand how technology affects user 
well-being and the design of fi tness 
tracker services. She then conducted a 
user study with 8 participants to explore 
the meaning of health and the personal-
ity of fi tness tracker services.

Based on the fi ndings, Karen designed 
a new concept for the fi tness tracker 
service that provides more personal 
and meaningful experiences. These 
experiences will enhance the user’s 
well-being and lead to greater engage-
ment. The project investigates the per-
sonality traits of fi tness trackers and 
their impact on user interaction. It also 
explores the meaning and value of 
health to individuals.

Supervision Desmet, P.M.A., Pannunzio, V.
Partner Cardiolab, Delft Institute of Positive 
Design
Programme Design for Interaction
Methods Brainstorming session, User Journey
Outcome Mobile Application

Top App main screen 
and smart watch noti-
fi cations
Middle Goal setting 
screens: Overview of 
the habits offered by 
the app
Bottom App: balloon 
standing in an imbal-
anced period

10
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 PLAYFULLY PREVENTING CHILDHOOD OBESITY 2020

HANNAH GOSS

Hannah designed the Happi Hanily, 
a family food play experience to re-
duce the risk of childhood obesity. 

Obesity and weight gain are now re-
sponsible for more deaths than hunger 
and malnutrition. This is especially true 
for children, where obesity rates are in-
creasing worldwide. Many Programmes 
have been implemented in the Nether-
lands to tackle childhood obesity, but 
few go beyond raising awareness and 
include a physical experience.

The project began with research 
through a literature review and qualita-
tive studies with experts and parents of 
children aged 1-4. Insights from these 
studies were collated and categorised 
according to how they contribute to 
what family interactions around food 
moments will look like in 2025. A series 
of design interventions were then de-
veloped and tested by myself and other 
families to identify and establish which 
designs positively infl uence our rela-
tionship with food.

Happi Hanily focuses on the qualities 
of playful exploration, trust and guid-
ed independence and can be enjoyed 
by the whole family. The product con-
sists of three components. The Digital 
Food Finder, the Spill Supporter and the 
Wacky, Wavey Food Wheel.

Supervision Schot, M., Schifferstein, H.N.J.
Partner Food and Eating Design Lab
Programme Design for Interaction
Methods Vision in Product Design, Self Explo-
ration, Stakeholder Interviews, User Interaction 
Validation, User Journey, User Tests
Outcome Set of Interventions

Top Three elements 
of the Happi Hanily 
concept
Middle Wackey Wavey 
Wheel in use
Bottom Selecting in-
gredients on the Food 
Finder

10
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 WECAIR: HEALTHY DYADIC LIFESTYLE 2021

JULIAN HOUWEN

Julian set out to design an interven-
tion that would support a healthy 
and preventative dyadic lifestyle 
after a myocardial infarction (heart 
attack). 

The current care pathway for patients 
following a myocardial infarction (MI) 
has identifi ed a paradox in long-term 
chronic care: modifi cation of cardiovas-
cular risk factors reduces mortality and 
prevents recurrent cardiac events. How-
ever, MI survivors rarely change their 
lifestyle and often revert to old habits. 
A gap has been identifi ed in the system 
due to a lack of professional and social 
support for adherence to cardiovascu-
lar risk management. To fi ll this gap, this 
study looks at how the patient’s partner 
can be supported and empowered by 
the healthcare system to play this role 
positively.

A future solution is envisioned in which 
the patient’s partner is actively given a 
central role in participating in long-term 
lifestyle change: Partners will be em-
powered and guided by the healthcare 
system, using an eHealth intervention 
driven by hybrid intelligence and P4 
mechanisms (prevention, prediction, 
personalisation, participation) to pos-
itively support the patient in the right 
way at the right time in their long-term 
lifestyle change.

WeCAIR is a user-friendly interface de-
signed from the perspective of the pa-
tient’s partner. The interface has three 
main features: (1) personalised dyadic 
route, (2) behavioural support and (3) 
lifestyle education. These features aim 
to empower and guide the partner to 
take a balanced role with their partner 
(the patient) in the process of adjusting 
to chronic illness. The aim is to provide 
the right support at the right time to help 
the patient make long-term lifestyle 
changes.

Supervision Atsma, D., Kleinsmann, M.S., Link, 
O. 
Partner Hart Long Centrum of the LUMC, LUMC
Programme Strategic Product Design
Methods Frame creation method, Context 
mapping, Patient journey mapping, Prototyping, 
Service blueprint, Stakeholder canvas
Outcome Guidelines, Product Service System

Top The WeCAIR 
concept system 
Middle Patient-Partner 
chronic illness coping 
interaction
Bottom Current prob-
lem situation long term 
cardiovascular risk 
management

10
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 YUN JUNG TSAI

 OVERPROTECTION IN PEDIATRIC CARDIOLOGY 2019

Yun Jung developed guidelines 
and suggestions for the design of 
a product-service system that facil-
itates the discussion of the personal 
boundaries between adequate pro-
tection and over-protection.

Overprotection is a problem that can oc-
cur when people are overly protective of 
others, preventing them from exploring 
the world and learning from mistakes. 
This can be a problem for children with 
congenital heart disease, who may be 
overprotected by their parents or health 
professionals to the point where they 
miss out on opportunities to learn and 
grow.

The researcher reviewed theoretical 
knowledge about overprotection and 
the vulnerable child syndrome, and 
then conducted empirical studies with 
children with congenital heart disease 
and their parents. Factors derived from 
the literature were continually refl ected 
upon and compared with the empirical 
data. The applicability of the theoretical 
indicators of overprotection in paedi-
atric cardiology was assessed on the 
basis of the empirical narratives. The 
fi ndings provided an indication of poten-
tial design directions - preventing risk 
factors, supporting users in overcoming 
challenges, and guiding users towards 
the benefi cial trigger.

This work provides a comprehensive 
understanding of overprotection in 
paediatric cardiology. It highlights the 
importance of rational discussions be-
tween children with congenital heart 
disease, their parents and medical pro-
fessionals to reach consensus on diag-
nosis-specifi c and personalised bound-
aries between adequate protection and 
overprotection. The three design briefs 
proposed as a fi nal result offer guide-
lines and suggestions for the design of 
a product-service system that facilitates 
such discussions and ultimately pre-
vents overprotection.

Supervision Deutekom, A. van, Kleinsmann, 
M.S., Heur, R.J.H.G. van
Partner Erasmus MC,Sophia Children’s Hospital
Programme Strategic Product Design
Methods Expert evaluation, Extreme Case Study
Outcome Guidelines

Top Three compo-
nents of the design 
goal
Middle Overview of 
the empirical research
Bottom Rough sketch-
es of user journey 
maps

10
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 ZOE: CHATBOT FOR DIET CHANGE 2021

RUCHA KHOT

Rucha designed a chatbot service 
to help pregnant women with ges-
tational hypertension change their 
diet. 

Gestational hypertension is a type of 
high blood pressure that occurs during 
pregnancy. Even if the hypertension 
resolves after birth, these women are 
at increased risk of developing cardio-
vascular problems in the future. They 
are therefore advised to make lifelong 
lifestyle changes, including changes to 
their diet. The aim of this work is to help 
women make the change to a healthy 
diet.

This project started from a holistic un-
derstanding of hypertensive pregnancy 
as a moment to promote a balanced 
diet and its challenges from a user-cen-
tred perspective. The opportunity arose 
to provide continuous support through 
a digital service. Several behavioural 
change models were studied and inte-
grated into the design vision. 

Zoe, a chatbot-driven service, was de-
signed to provide personalised support 
to women with gestational hypertension 
to make the necessary dietary chang-
es. The chatbot acts as a tool to collect 
data from women, identify patterns and 
provide ongoing support. In doing so, it 
improves the current care pathway by 
providing (1) immediate response with-
out increasing the burden on the medi-
cal team, (2) ease of interaction through 
uninterrupted contact and increased 
reach, and (3) personalisation of care 
through tailored support.

Supervision Bais, B., Ki-Hun, K., Kleinsmann, 
M.S.
Partner Erasmus MC
Programme Integrated Product Design
Methods Prototype Evaluation, Service Flow
Outcome Service

Top The onboarding 
process with the Zoe 
chatbot service in 
Telegram 
Bottom The working 
principle behind the 
Zoe concept

10
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FRANCA LAPRÉ

REFRAMING LONELINESS 2021

Franca designed a proposal for an 
educational toolkit that offers a ho-
listic and preventative approach to 
loneliness in the high school con-
text. 

Loneliness among young people is a 
growing problem. There are many ini-
tiatives to help young people overcome 
social isolation or improve their social 
skills, but there is a lack of preventative 
and holistic approaches. Loneliness is 
often framed as something that does 
not happen to young people, so young 
people struggle to identify with the word 
or feel ashamed to admit when they do 
feel lonely. This project explores ways 
to reframe loneliness among young 
people in a secondary school context.

After literature review, expert interviews 
and context mapping sessions, the 
problem of loneliness in high schools 
was reframed as a problem of igno-
rance. By not treating the feeling as 
something we all experience, we forget 
the underlying human needs. The de-
sign statement was then formulated as 
We want to show high school students 
how feelings like loneliness are indica-
tors of underlying, fundamental human 
needs by having them reflect collective-
ly on these needs and their relationship 
to emotions, while at the same time 
making them aware of the universality 
of these needs. This led to a focus for 
the brainstorming phase, during which 
several concepts were developed.

The Under-Needs Toolkit provides the 
tools for the high school context to edu-
cate students about their emotions and 
underlying needs. Although it does not 
directly address the issue of loneliness, 
it aims to teach students how to reflect 
on feelings such as loneliness and trace 
them back to deeper, underlying needs. 
This will help students to make sense 
of feelings such as loneliness because 
they will be able to see them in a bigger 
picture.

Supervision Hulst, L. van der, Bijl-Brouwer, M. 
van der, Tromp, N.
Partner Gemeente Delft
Programme Design for Interaction
Methods Context mapping, Expert Interviews, 
Harris Profile, Netnography, User Scenarios
Outcome Toolkit

Top A schematic 
overview of the content 
of the toolkit
Middle A part of the 
scenario of use
Bottom Evaluation of 
the concept with high 
school students

10
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MYTEMP ANTENNA BAND 2021

NATHALIE MEIJNDERS

Nathalie redesigned the myTemp 
ingestible core temperature sensor 
to improve comfort and accuracy to 
prevent overheating during exercise. 

The company myTemp has developed 
an ingestible core temperature sensor 
pill to help athletes and coaches gain in-
sight into their current core temperature 
during performance and take preven-
tative measures to avoid overheating. 
This project explores the possibilities of 
redesigning the myTemp product to pre-
vent heat stroke during exercise. 

This project started from the given 
problem that the current product is not 
comfortable, loses connection quickly, 
does not adapt to different body types 
and is therefore frustrating to use. Inter-
views, desk research and observation 
were used to understand the context 
of the problem. The fi ndings were then 
clustered and ideas generated for the 
different clusters. 

The result was a redesign of the my-
Temp product that improved both com-
fort, inclusivity and the technical anten-
na for better connectivity. This resulted 
in a higher accuracy in measuring the 
internal temperature of the ingested pill, 
leading to better overheating prevention 
strategies during exercise.

Supervision Bouman, H., Ruiter, I.A., Jansen, 
K.M.B.
Partner MyTemp
Programme Integrated Product Design
Methods Observations, Prototype Evaluation, 
User Interviews
Outcome Product

Top An overview of the 
concept in use
Middle An exploded 
view of the system
Bottom The prototype 
of the system including 
the stretching antenna

10
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 JAVIER POVES PICAZO

 A SUPPORTIVE HEALTH SYSTEM FOR NUTRITION 2021

Javier designed a service proposi-
tion for Clear that uses a supportive 
health system to encourage healthi-
er eating habits and build long-term 
relationships with users.

The problem of obesity is a global one, 
with rates rising in many countries. This 
has led to an increase in health prob-
lems such as metabolic syndrome. To 
reduce obesity rates, public health in-
terventions are needed to help people 
develop healthier eating habits. Howev-
er, these interventions can be diffi cult to 
design and implement effectively.

This thesis used a mixed methods ap-
proach to answer three questions relat-
ed to the design of a health system that 
supports nutrition. A literature review 
and desk research identifi ed nine key 
requirements for such a system. Qual-
itative research methods were then 
used to understand fi ve success fac-
tors for Clear’s service offering. These 
factors were used to guide the develop-
ment of a new service, which was then 
piloted with fi ve participants. The pilot 
study and a digital generative tool pro-
vided insights that were used to trans-
late the new service into a customer 
journey map.

The report provides a potential solution 
for a viable proposition in the emerging 
fi eld of personalised nutrition, based 
on the integration of supportive health 
systems into consumer-facing services. 
The solution includes a new service 
called a Learning Journey, which helps 
people learn actions to improve their di-
etary habits. The report also outlines a 
business model based on subscriptions 
to the new service.

Supervision Bourgeois, J., Leseman, J., Kleins-
mann, M.S.
Partner Clear B.V
Programme Strategic Product Design
Methods Journey mapping, Prototyping, Stake-
holder Interviews
Outcome Service

Top Example Screen 
of challenge outcome
Middle Online Gener-
ative Tool
Bottom Service vision 
illustration

10
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 SMART SAFETY SHOES 2020

 STAN VAN DEN BERG

Stan created a design concept for in-
telligent safety footwear and a road-
map for product development and 
strategic opportunities.

The construction and logistics sector in 
the Netherlands is growing rapidly, but 
unfortunately it is also one of the most 
dangerous industries. One part of safety 
that needs to be addressed is incidents 
related to manual handling. Moving ob-
jects around a site using an employee’s 
body increases the exposure of employ-
ees to hazards, especially if done incor-
rectly, and will increase costs for both 
employee and employer.

The project began with an extensive 
literature review, semi-structured inter-
views and analysis of relevant cases. 
The aim of this research was to gain 
insight into the causes of manual han-
dling incidents and to explore the pos-
sibilities of using intelligent technology 
to prevent such incidents. The results 
of the research showed that the human 
factor plays a major role in causing oc-
cupational incidents and that current 
methods of detection and prevention 
have serious shortcomings.

The fi nal outcome of the project is a 
concept design (smart safety shoes) 
that uses sensors and data analysis 
tools (e.g. machine learning) to identify 
and detect leading and lagging indica-
tors of manual handling incidents, and 
is then able to effectively communicate 
these fi ndings to various stakeholders: 
employees, employers, supervisors 
and training providers.

Supervision Arts, J., Coelen, J., Pavliç, V., 
Vegte, W.F. van der.
Partner Allshoes Benelux B.V.
Programme Strategic Product Design
Methods Brainstorming session, Evaluation Ses-
sion, Harris profi le - intuitive choice, Stakeholder 
Interviews
Outcome Product

Top Exploded view of 
smart safety shoe
Middle An exploded 
view of the system
Bottom First mockup 
of a potential user 
interface

10
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 ELIAS VAN DER LINDEN

 PREVENTIVE ORAL CARE 2020

Elias designed an oral care survey to 
fi nd out how your daily habits affect 
your oral health.

The oral care market is growing, but 
people lack interest in good oral care 
habits and products. There is a discon-
nect between traditional oral care and 
bad habits on the one hand, and a lack 
of education and interest on the other. 
Much of oral care has become symp-
tomatic; people go to the dentist when 
it is too late. This thesis explores the 
possibilities of stimulating preventive 
oral care. 

This thesis started by mapping the 
context of oral care in the Netherlands. 
Elias looked at educational methods, 
human behaviour and daily habits. This 
analysis led to the formulation of a re-
search question: Can a digital applica-
tion support preventive oral care? A dig-
ital application was then developed and 
tested with users to see if the designed 
application had a positive impact. 

The oral care survey is designed to help 
BOOMBRUSH customers understand 
their daily habits and how they affect 
their oral health. The survey will also 
provide recommendations on the right 
personal oral care products to solve 
their problems. The app allows users 
to gain insight into their habits, fi nd the 
right oral care products and have them 
delivered directly to them.

Supervision Vorst, R.R.R. van der, Heur, 
R.J.H.G. van.
Partner BoomBrush
Programme Strategic Product Design
Methods AB testing, Questionnaire
Outcome Mobile Application

Top The overview of 
the oral health survey
Bottom Several de-
signed screens for the 
mobile application

10
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 TOWARDS SHOPPABLE HEALTH 2020

 VEERLE VAN ENGEN

Veerle designed a portfolio of con-
cepts to help the Dutch supermarket 
chain Jumbo tailor its service offer-
ing to the health-conscious dietary 
needs of its customers. 

Supermarkets are highly infl uential in 
shaping the diets of their customers, 
but there is a lack of tailored services to 
meet the health-related dietary needs 
of customers with pre-diabetes. This 
paper explores how the Dutch super-
market chain Jumbo can tailor its ser-
vice offering to meet the health-relat-
ed dietary needs of its customers with 
pre-diabetes, and the implications and 
strategic advice that follow.

The project began with a focus on cus-
tomers with pre-diabetes. Insights from 
literature review, fi eldwork and co-cre-
ation activities led to the construction of 
a portfolio of concepts. Based on these 
concepts, strategic advice and consid-
erations were outlined for companies 
that support healthy eating to establish 
services related to precision nutrition.

The project found that healthy eating 
can prevent, delay, ameliorate and re-
verse diet-related diseases. However, 
adopting a healthy diet is seen as com-
plicated. The thesis outlines a number of 
strategic recommendations and consid-
erations for healthy eating companies 
to consider when setting up precision 
nutrition services. The thesis concludes 
by emphasising the food-as-a-solution 
view and describing how personalised 
services through precision nutrition are 
proposed to have a positive impact on 
people, society and business results.

Supervision Snelders H.M.J.J., Bos-de-Vos, M., 
Koens, R.J.
Partner Jumbo Supermarkets
Programme Strategic Product Design
Methods Creative Sessions, Expert Interviews, 
Journey mapping, Stakeholder map
Outcome Set of Interventions

Top Illustration pre-
senting the goal of the 
thesis
Middle The use of 
beacons, triggering 
interaction with the 
customers via pop-ups 
on their phones
Bottom An impress-
sion of a low-carb 
version of the Jumbo-
Extra’s application

10
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 MAURITS VAN ROSSUM

 EMMA ACTIVITY COACH 2020

Maurits aimed to improve the user 
experience of the Emma system by 
exploring the use and interaction of 
the Emma Activity Coach and the 
Emma system around it.

Patients with chronic conditions are 
often unaware of their activity limits, 
which can lead to them becoming too 
active and exacerbating their condi-
tion. Medicine Men has developed 
an eHealth solution for patients with 
chronic conditions called the Emma 
Activity Coach. It is designed to help 
patients monitor their activity and make 
informed decisions about their activity 
levels. The focus of this project is to ex-
plore the target audience of the Emma 
Activity Coach and their needs in order 
to improve the Emma system.

The design process for the Emma Ac-
tivity Coach included user studies with 
COPD patients, interviews with phys-
iotherapists and observations of user 
tests. Problems with the current design 
were addressed through three rounds 
of iterations with the target group. The 
evaluation with the target group showed 
that the proposed design of the Emma 
Activity Coach achieves the set design 
vision of this project.

The fi nal redesign is a more user-friend-
ly interface that is easier to navigate 
and understand. The activity zones are 
more clearly defi ned and the weekly 
overview gives patients a better under-
standing of their progress.

Supervision Goto, L., Dijk, O. van, Egmond, R. 
van.
Partner Medicine Men
Programme Design for Interaction
Methods Evaluation test, Expert Interviews, Ob-
servations, Prototyping, User Studies, User Tests
Outcome Application

Top The patient can 
communicate to their 
healthcare profession-
al and caregiver
Middle Final design 
of the Emma Activity 
Coach
Bottom Infographic of 
the bad day function 
iteration

10
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 FOOD INFORMATICS SYSTEM 2019

CHI ZHANG

Chi designed a food tracking appli-
cation to help people manage and 
refl ect on their contextual eating be-
haviour.

People often consume food for reasons 
other than hunger, such as emotional 
comfort or social bonding. This can lead 
to negative health consequences, such 
as overweight or obesity. Food track-
ing tools can help people manage their 
eating behaviour by recording their food 
intake and the factors that infl uence it. 
However, current food tracking tools are 
often ineffective in helping people make 
meaningful changes to their eating be-
haviour.

This project began with an analysis of 
the literature on obesity, self-monitoring 
cultures and factors infl uencing food 
choices. A distinction was made be-
tween the eating environment and the 
food environment. Competitors in the 
food tracking space were analysed and 
benchmarked against current solutions. 
Contextual interviews were conducted 
to understand both the eating and food 
environments. This was followed by a 
co-creation workshop to gain deeper 
insights into the feelings and desires of 
the target group.

Food4U is a concept that aims to help 
people gain new insights into their eat-
ing habits. It does this by taking a pho-
to-based approach to food intake and 
then building a meal scenario by incor-
porating the four main factors that infl u-
ence food choice: eating companions, 
location, distractions and mood. The 
concept then provides users with ac-
tionable insights based on their week-
ly results, encouraging them to think 
about how different factors infl uence 
their eating.

Supervision Pasman, G., Romero Herrera, N.A.
Partner Jumbo Supermarkets
Programme Design for Interaction
Methods Co-creation Sessions, Contextual Inter-
views, User Tests, Workshop Sessions
Outcome Mobile Application

Top Asking to list eat-
ing distractions, one 
of the four infl uencing 
factors
Bottom Logging food 
intake using smart-
phone camera

10
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LEI ZHANG

 FOODPAL: SUPPORT HEALTHY EATING HABITS 2021

Lei proposes a product service sys-
tem that guides chronic dieters to 
overcome their fear of eating and 
supports healthy eating habits. 

Because of their excessive concern 
about body shape and weight, chron-
ic dieters can eventually damage their 
physical and mental health. They can 
suffer from hair loss, extreme hunger, 
depression and food obsession. The 
aim of this project is to develop a prod-
uct that will help chronic dieters to over-
come their fear of food and ultimately 
formulate a personalised eating ritual.

The design process started with a liter-
ature review to understand the context 
of the project, including body image, 
binge eating, societal and individual 
perspectives. This was followed by user 
research to understand the experienc-
es, beliefs and concerns of chronic 
dieters through awareness leafl ets, in-
terviews and informal social media re-
search. The next step was to formulate 
a design goal to guide the concept ide-
ation phase. In this phase the design-
er brainstormed, ideated and selected 
concepts using the vALUe method. 

The result of the project is a product 
called Foodpal, a pair of chopsticks 
linked to a plant growing app. The pres-
sure sensor on the head of the chop-
sticks can monitor the user’s eating 
speed, thereby infl uencing the growth 
of the plants on the app. The interaction 
with the app encourages the user to be 
more mindful of the eating process. The 
growth of the plant is a metaphor for the 
recovery of the user’s body through eat-
ing. On the other hand, it is the reward 
for the user’s courage to fi ght against 
their fear of eating and gaining weight, 
so that they can be motivated to contin-
ue eating in a new, mindful way.

Supervision Romero Herrera, N.A., Schiffer-
stein, H.N.J.
Programme Design for Interaction
Methods Netnography, Persona, Sensitizing 
Booklets, User Interviews, vALUe
Outcome Product Service System

Top Overview of the 
Foodpal concept
Bottom Part of the 
user scenario of the 
concept

10
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 SMART INSOLES TO PREVENT BACK PAIN 2021

YIXANG ZHANG

Yixang developed an intelligent 
shoe insole that detects the risk of 
back pain caused by poor posture in 
warehouse workers to prevent inju-
ry. 

Warehouse workers are at high risk of 
developing work-related musculoskel-
etal disorders (WMSDs), particularly 
low back pain (LBP). Lifting and mov-
ing (heavy) objects is a common task 
in this sector and can cause LBP. This 
has signifi cant implications for workers’ 
health and quality of life, as well as fi -
nancial consequences for companies 
and society. This thesis explores ways 
of predicting the risk of LBP in order to 
prevent injuries. 

The development of the concept be-
gan with an extensive literature review 
on ergonomics and technology. The 
research fi ndings were used to build 
a prototype to validate a smart shoe 
concept. A pressure insole was proto-
typed to collect PPD data from different 
postures (stooped lifting, over shoul-
der lifting and asymmetric lifting). The 
collected data was manually analysed 
to understand the patterns. A machine 
learning model was built to also analyse 
the data.

The Intervention is an intelligent safe-
ty shoe that can detect and warn the 
worker of a potential injury. The shoe 
is equipped with an insole containing 
pressure sensors that collect data on 
the plantar pressure distribution (PPD) 
of the worker. This data is analysed us-
ing machine learning to detect different 
postures and provide vibrational feed-
back to the worker when a risky posture 
is adopted. The app also provides tips 
and suggests training exercises to im-
prove posture over time.

Supervision Jellema, A.H., Vegte, W.F. van der.
Partner Allshoes
Programme Integrated Product Design
Methods Agile Methodology, 3D printing, Obser-
vations, Prototyping, Storyboard
Outcome Product Service System

Top An overview of 
the components of 
the product-service 
system
Middle Overview of 
the analysis of unequal 
loading on the insole 
sensor
Bottom A 3D printed 
prototype of the pres-
sure sensitive insole

10
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lished in this book. Despite this constrain, they gain recognition within the graduation 
showcase due to their scholarly contribution. We look forward to the opportunity to 
share these projects with a broader audience once the embargo has been lifted.
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 ERGONOMIC WATER BOLUS DESIGN 2021 

M. BELJAARS

 SOMNOX MINI 2021

K. YIP

 SCHISTOSOMIASIS DIAGNOSTIC DEVICE: Q-METHOD 2021

K. SAMENJO

 USER-CENTRED HIP BRACE DESIGN 2021

M. RIETVELD

 OPTICAL DIAGNOSTICS FOR SCHISTOSOMIASIS 2021

I. BRAAKMAN
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